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b  did  Pt«£bce   to   the  last  edition  of  this  Treatise,  the  classification  of 

then  adopted  iras  azmouiiced  Wi  only  a  temporary'  expetlieut     The 

fim  of  MoBa,  valuable  in  its  day^  had  subsen^ed  its  end  ]  and  in  throw- 

l|<if  its  ibacklea    for  the  more  consistent  principles  flowing  from  recent 

imia  Chemiatry,  the  many  diffieultie-s  in   the  ivay  of  perfecting  a  new 

led    the  author  to  an  arrangement  which  should  '^ serve  the 

of  the  student  without  pretending  to  strict  science  " 

1  rhaifti  iitinii  oo  chemical  principles  was  however  proposed  in  the  latter 

pi  of  the  Tolume,  in  which  the  Berzelian  method  was  coupled  with  erya- 

idlyphj,  in  a  manner  calculated  to  display  the  relations  of  species  in  com- 

fmAm  aa   well    b&   form,  and  prominently  '*  exhibit  the  various  cases  of 

Moqiliism  and  pleomorphism  among  Minerals.^    The  progress  of  Science 

!■  iflbrded    the    meana  of  giving  greater  precision  and  simplicity  to  this 

until  now  it  seems  entitled  to  become  the  authorized  method  of 

of   Mineralogy*     Whether  regarded  from  a  physical  or  chemical 

poiitaf  view,  the  groupings  appear  in  general  to  be  a  faithful  exhibition  of 

Ik  tnm  affinitiea  d  the  species. 

The  flut^  imedncated  in  Science  may  revolt  at  seeing  a  metallic  mineral, 

side  hj  side  with  one  of  unmetalltc  lustre,  as  blende;  and  some 

in  accordance  with  this  prejudice^  place  these  species  in  separate 

like  Ike  jeweller,  witliout  as  good  reason,  the  same  works  have  the 

and  sapphire  in  a  common  group.     But  it  i^  one  of  the  sublime 

tattghi   in    the  very   portals  of  Chemistry,   that   nature    rests   no 

gnad  djatjpctiona  on  tustre^  hardnesa,  or  color,  which  are  mere  externals, 

tmd  ihls  trath   should  hti  acknowledged  by   the  Mineralogist  rather  than 

diied.  Others^  while  recognizing  the  close  relations  of  the  carbonates  of  lime, 

inn,  siDe  and  manganese,  (calcite,  spathic  iron,  smithsonite  and  diallogite,) 

or  of  the  siliaHeft  of  lime,  iron,  mangane&t%  (wollastonite,  augite,  rhodotute,) 

mm  looiaivhat  startled  by  finding  silicate  of  im%  or  silicate  of  copper^  among 

tkm  silicates  of  the  earths  or  of  other  oxyds.    But  the  distinction  of  '^  useful  '^ 

wad  ^'oseleBK,'*  or  *•  ores''  and  ** stones,"  although  bearing  on  "economy," 

h  aot  BeMoee. 

tta  advantiiga  whicli  the  arrangement  of  the  last  edition  afforded  thosic 
alMtiad  in  mining  and  metallurgy,  is  sectire<J  In  the  present  volumei^  by  an 
iades  to  the  n*efijl  ores,  in  wbi«^li    tbelr  distinctive  Hiaracters  and  tboir  rela- 


« 
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tJre  importance  id  the  Arts  are  mentioned,  and  references  are  given  to  ibe 
pages  where  the  full  descnptions  are  to  be  found. 

DuriDg  the  four  yeare  since  the  appearance  of  the  last  edition,  the  ScieuM 
of  Mineralogy  has  increased  in  sije<.-ies  from  025  to  660;  and  this  notwith- 
standing the  bankruptcy  of  some  45  of  the  ntimber.  TJie  important  work 
of  RAUMELgBERG  on  Chemiciil  Mineralogy ^  hm  been  contiaued  in  a  fifth 
Supplement,  lasned  in  1853.  A  similar  review  of  the  Progre^  of  the  Sd- 
ence  by  Dr,  Gustav  Adolfh  Krnnoott,  conducted  with  like  thorough  new, 
though  with  less*  criticism,  has  appeared  in  Vienna^  and  already  two  largo 
volumes  have  been  i^jiued,  one  reviewing  the  Science  for  the  year*  1844  to 
1849,  the  other,  for  1850  and  1851,  During  this  period  also,  Profesaor 
GusTAv  RosB  has  published  his  Kry8talli>cheuiijM:he  Mineral-System  (185S); 
Professor  Von  KaneLL,a  work  on  Miiieralogical  Nomenclature  (1853),  and 
a  new  edition  of  hh  excellent  Tabl«  for  the  Determination  of  Minerals, 
(1853) ;  Dr  FuANiS  LsirnoLT  and  Profeasor  Adolf  MAcuAxscnEK,  of  Vienna, 
til eir  elements  of  Mineralogy  baaed  on  the  system  of  Mobs  (1853);  Dr. 
Kknnoott  of  Vienna,  **Das  Moha'tche  Mineralsyiitem"  (1853  )^  and  also  a 
portfolio  of  plates  of  figures  for  the  oonstruction  of  Motlels  of  crystals 
(1854);  Professor  QuBJJSTEDT  of  Tubingen,  the  first  part  of  a  Treatise  on  ■ 
Mineralogy  (1854) ;  Dr,  C.  F.  Naumanx,  a  revised  edition  of  bis  invaluable 
Elementi  of  Crystallography  (1854);  Dr.  Friedkhich  Pfafk  of  Eriangen, 
ElemenU  of  Uie  Mathematical  rielation.s  of  Crystals  (1853)  ;  F.  E.  ScBii5- 
DBK  of  Clauithal,  Dr.  EASiMitLSMitRo  uf  BeHin,  and  Jos.  Pkcirka  of  Prague^ 
smaller  Manuals  on  the  name  subject,  (1852,  1853)  ;  Dr.  J.  Zimmicrmanf  of 
Sttttlgart,  a  kmall  ^Toshenbuch  der  Mineralogie**  (1852);  Nicolai  yov 
Koic^oiiAROV,  the  able  Crystallograpber  of  St.  Peteniburg,  the  first  numbett 
of  hit  **  Mincralogie  Ilusslands,**  in  quarto,  (1853,  1854);  H,  J.  Broo« 
and  W,  II.  MiLLftR,  a  new  and  original  Treatise  under  the  title  of  Phillips^a 
Mineralogy  (1852);  C,  F,  Plattnsr,  an  enlarged  edition  of  his  extended 
Treatise  on  the  Blowpipe  (1853):  besides  tJie  great  work  of  Dr  Gustav 
Bacuor,  on  Chemical  and  Physical  Oeology,  begun  in  184(i|  now  number* 
ing  2050  pages,  (the  la&i  issue  in  1853),  and  yet  wanting  another  part  to  be 
oomplele^  also  G.  H*OrTo  Voloer^b  Ensays  on  the  Development  of  Minerals^ 
(Studien  lur  Ei)iwicklQng«gi«chicht«  der  Mineralicn,)  as  the  basis  of  Sci- 
on tiftc  Geology  and  a  rational  Mi  no  ml  Chemit^try,  (Zurich^  1854);  and  von 
WALTKKBtiAtTaiN^s  Trcatiso  on  the  Volcanic  Hocks  of  Sicily  and  Upland. 
Itoreorsr,  Tiirtous  valuable  pap«ini  have  been  issued  in  Scientific  Journals  and 
TrftnsAcUoDi  abroad,  by  lUrrtiittoRR^  liAMMEL8nKRo,  BaKirrtAUPTt^'naKaRit, 
%*0N  KoBiu^Rots,  BuMsKN,  Hkhuann,  vopf  Rath,  BArsMAKN,  SANniiKnoBit, 
WCkttucih  Babr,  Kemkoott,  Sen AB0a,  Ki>K8ctiAaoT,  Bcagobi,  MsKiooiifii 
Dii^asi,  DaMocii,  Duv^uk,  Dicscuitziuox,  Sb^t ahmont,  OtrAruAiv,  Mallit, 


\ 
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bRc,  PlocT,  aad  other  able  investigators.  In  this  country  bav-e  appeared 
iHBm  ^  WairysrV  Report  on  the  Geology  and  Mineriilogy  of  the  Lake 
ifiiiiii  Bfigicm,  (1851  and  1853);  and  J.  ]X  Whitney's  Mineral  Wealth 
iim  Umied  Staiea  (1854).  Moreover,  Dr.  J.  Lawrekcb  Smith  and  G.  J 
Ita^  li«Te  labored  with  important  results  in  American  Mineralogy,  clear- 
tf  wmmj  mmny  doubtful  species;  and  other  researches  have  been  ptib 
T-  S.  Hirjfr,  F.  A.  Gekth,  J.  a  Booth,  J.  D,  Whitnry,  C. 
J.  W.  Mallbt,  W,  K  Blake,  M.  R  Bote  and  T.  H.  Garrbtt 
F^l>lieatiuu!i,  Bi8ceof*8  **  L<?hrbuch"  stands  first  in  importance, 
well  nigh  a  lifeless  Science,  having  only  powers  of  increase 
like  the  object*  of  wLicb  it  treats, — the  addition  of  a  new  Min 
ibea  being  the  great  event  of  interest  in  its  progress.  BiecH 
Hi  elaborate  researches  and  profound  views,  has  given  it  a  new  im 
fh^  0«  makea  every  analj&is  of  a  Mineral  an  important  element  in  the 
^mijf  oC  MiKtenl  hktory,  ahowing  the  necessity  of  tlieir  multiplication,  and 
wAmtfomag  the  leannesi  of  Chemical  formulas  when  given  as  a  substitute 
iriaaijneiu  Tbe  aasociations  and  collocations  of  Minerals^  their  changes 
to  mtmoepheric  and  other  agencies,  and  even  the  infinitesimal 
in  their  constitntion,  are  all  made  to  bear  on  the  question  of  the 
sod  pfogrett  of  Mineral  and  Iloek  Formations.  A  Mineral  species  is 
lo  bare  a  hiitory  of  ita  own, — its  perfect  state,  its  liabilities  Uj  altera- 
id  deesj,  tts  siiooe»ive  changes,  and  again  its  renovation  or  its  metar 
talo  a  new  tpeciea.  These  views  taken  in  their  wide  eilentf  con- 
tlM  ptoper  bmB  of  the  Science  of  Geology,  and  should  have  their  full 
in  a  vork  on  that  Science.  But  the  elements  of  the  subject  are 
ftv§m0tf  indicated  in  a  Mineralogical  Treatise*  While  dwelling  with 
[pliMU  on  the  researches  of  Bischof,  we  should  not  forget  that 
^Atn  hava  labored  in  tlie  same  department,  prominent  among  whom,  aie 
HaiHaosa«  VoLOsa,  Brsituaupt«  Blum,  Bunsex  and  Delksss. 

next  in  importimce,  more  especially  in  its  bearing  on  the  crya- 
of  Mnieials,  is  the  ^  Elecnentary  Introduction  to  Mineralogy,"  by 
A  Mcuae.  h  stands  preeminent  for  its  original  measurements,  and 
il  tfaovnogli  revision  of  tbe  angles  of  Crystals,  and  will  remain  a  permanent 
tmfpt  of  inlbnxuition  on  these  points. 

In  iIm  pcvpwatiQin  of  the  present  edition,  the  author  iakefi  pleasure  in 
makm^  special  ncknowledgments  to  the  work  of  Bli^cbof,  for  facts  and  prin- 
ofim  niladDg'  to  tbe  Chemistry  of  tbe  alteration  of  Minerals  ;  to  RAuiista- 
Jaa^i  8«ppleiD«0t  to  his  Chemical  Mineratugy,  a  work  wbose  earlier  parts 
laigtly  t«  the  preceding  edition  of  tbis  Treatise ;  to  Kensgott's  and 
iiaoVs  publientioDi ;  and  to  the  critical  observations  in  the  *'  Miner- 
'  of  O.  Boaft*  Frequent  use  has  also  been  made  of  the  work  of 
&  MlUAt,  in  the  cr}'stallography  of  the  species,  from  which  the 
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angles  ai!«.l  pknea  of  crysUils  have  often  been  cited.  The  vanoUB  Scientific 
Periodicals  of  Russia,  Gemmny,  Italy,  France  and  Britain,  some  of  them 
down  to  June  last,  have  been  searched  for  their  facts,  and  every  effort  has 
been  made  ki  post  tlje  work  up  to  the  day  of  |mbliciitioa, 

American  Mineralogy  owej*  much  lo  the  careful  revision  it  hii&  received  at 
the  hands  of  Mesers.  Smith  d?  Biiusq;  and  the  author  would  expren 
his  special  personal  obli^ntit^ns  to  each  of  these  Chemists^  From  Dr.  F.  A. 
G«5TH,  of  Philadelphia,  he  has  derived  generous  aid  both  in  suggestions 
and  results  of  researches.  Mr.  T.  8.  Hunt  has  kindly  contributed  several 
new  analyses  throwing  much  liglit  on  the  minerals  of  Canada ;  and  valua- 
ble observations  and  analyses  have  heen  received  from  J.  D.  Whitney  and 
Profowor  Booth.  Many  and  various  have  been  the  fiwors,  in  the  way  of  new 
facts,  opinions  and  recent  discoveries,  which  t!ie  author  owes  to  Mr,  Louts 
S^MANK  of  Parin.  Uo  iH  also  largely  indebted  to  Hobkht  P,  Greo,  Jr»,  of 
Manchester,  £nglanc),  for  information  respecting  the  Mineralogy  of  Oreiit 
Britain,  liberally  furniiihed  from  a  work  by  hiin  and  W.  G.  Lftitsom,  now 
in  the  press. 

The  author  would  alno  exprea*  his  gratitude  to  Messrn.  T.S.  Hunt,  C.  M, 
WriBATLET,  B.  SiLMMAN  Jr.,  L.  WiLDKa,  T.  F.  Seal,  W,  T.  Vacx,  L. 
Stadtmollbr,  and  G,  J.  Bitusii,  for  the  privilege  of  figuring  Cryslala  of 
American  Species  in  their  pmsession.  Similar  favors  were  receivetl  from 
the  lamented  J,  E.  TKsCHEMAcirisa  of  Botilon,  who  ever  rejoiced  tt:>  devote 
himself  and  hr.s  cabinet  to  tlie  progress  of  the  Science,  and  continued  his 
communications  witli  tlie  autl;i»r,  until  the  day  Ijcfore  his  death  in  Novem- 
ber last 

In  the  preparaltuti  of  thin  edition,  the  subject  of  Cr}^stAllography  has 
been  revised  and  simplified.  A  system  of  notation  for  the  figures  of  Crya- 
tals,  both  brief  and  simple,  has  been  adopted ;  and  many  new  and  original 
figures  have  been  introduced.  Th*i  homceoniorphous  relations  of  mineral 
tpeci<»  have  bee!i  worked  out  with  considerable  care,  in  order  to  arrive  at 
their  true  fundamental  forms,  and  trace  the  bearing  of  the  subject  on  their 
composition  and  ctassificatioD.  The  Table  of  atomic  weights  has  been  oor^ 
reoted  according  to  the  most  recent  resolts,  and  the  percentages  of  the  for- 
mulis  have  been  recalculated  to  correspond  with  it.  The  subject  of  poeu- 
domorphs  b  treated  at  some  length,  and  along  with  Uie  descriptions  of  the 
tpedes,  a  pAngrmph  is  devoted  to  the  altered  forms  which  each  presents* 
These  ebim^es,  together  witii  the  remodeling  of  the  daasification,  and  the 
large  Addilions  throogbotit,  render  the  Treatise  more  properly  a  new  work, 
ibftD  A  rwised  edition. 
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Wn^ff,  Fou.  Ekeber^,—E.  f h.  Wolif  de  Composition e  fosailium  Kkebergitis,  B«apo- 

Utht  et  Mejonitia ;  Bissertatio  inauguralia  Cbemica,  Berolini;  i84t<. 
ir.~Wemcr. 

V.  SL.  United  States;  Ala.,  Alabama;  Ark,,  Arkanaaa;  C,  M„  Canada  East;  C. 
IT.,  Canada  West  ;  CaL,  California ;  (X  or  <^fi«.,  Connecticut ;  J/eL,  Delaware ; 
Qa.t  Georgia;  IIL,  Illinois;  Ind.,  Indiana;  ATy.,  Kentucky;  La.^  Louisiana;  Maee,^ 
llaaaacbuaeiis  ;  Af<t,  Maryland  ;  Me.^  Maine  ;  MicK,  Michigan  ;  Miee,^  Miasissippi ; 
Jifei.,  Blisaoun  ;  JV.  C,  or  N,  Car,,  North  Carolina ;  N.  K,  New  Hampshire  ;  AT.  /.♦  Aew 
J«r*ey;  2f.  K.  New  York;  0.,  Ohio  ;  Pa.  or  Penn.,  Pcnnavlvania;  H.  L,  Rhode 
lalaoa;  E  a  or  a   Cat,^  South  Carolina;  Tenn.,  TuuDCieee;    To.,  Virginia;   Ft, 

T«iaiobt. 


^Tldi  ntw  adttioQ  of  ProC  Bbcpard*s  Treatise  should  bare  been  honorably  men- 
iioned  at  thu  top  of  page  7,  (Prefaee)u  It  is  greatly  to  be  regretted,  on  aeeount  of 
Pn>f  Shrpard's  estetoaire  aoqaaintanee  with  Amertean  Mineralogy,  that  the  work 
la  at  ill  incomplete. 
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INTRODUCTION. 


The  prodnctionB  of  oar  globe  natnrally  distribute  themselves 
into  three  grand  divisioiiBy  the  Animal,  the  Yegetable,  and  the 
Mineral  or  Inorganic ;  and  our  knowledge  of  the  varions  kinds  of 
objects  in  these  departments  constitutes  the  natural  sciences. 
Zoology,  Botany,  and  Mineralogy. 

The  first  two  divisions  include  all  beings  possessed  of  vitality : 
bebgs  which  increase  by  an  assimilation  of  nutritive  substances 
taken  internally ;  which  arrive  at  maturity  by  a  series  of  successive 
developments;  n^hose  parts  are  mutually  dependent,  and  cannot 
be  separated  without  destroying  the  perfection  of  the  individual ; 
which,  after  a  certain  period,  lose  the  capability  of  continuing 
the  usual  functions  of  life,  and  consequently  die.  The  powers  of 
vitality  being  no  longer  present  to  counteract  decomposition, 
death  is  soon  followed  by  a  complete  destruction  of  the  original 
living  being. 

The  third  division,  on  the  contrary,  contains  those  natural 
objects  that  are  not  possessed  of  life ;  objects  which  increase  by 
accretion  merely,  or  an  external  addition  of  particles  unaltered  by 
any  powers  of  assimilation  in  the  object ;  which  are  equally  per- 
fect in  the  embryo  state  or  at  the  earliest  commencement  of  their 
formation,  and  in  the  enlarged  individual;  whose  individuality 
is  not  destroyed  by  a  separation  of  parts;  whose  formation  is 
originally  the  result  of  chemical  attraction,  and,  consequently, 
they  are  not,  from  their  nature,  necessarily  liable  to  decomposition. 

There  is  thus  a  sti-ong  line  of  demarkation  in  nature  between 
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timse  bodies  which  live,  grow,  and  die^  and  those  which  exist  only 
by  virtue  of  cliemical  and  cohesive  forces. 

The  whole  range  of  inorganic  substances,  whether  made  by  art 
or  existing  in  the  earth's  crust,  fall  into  the  last  division^  for  they 
are  produced  by  the  same  laws,  and  by  like  modes  of  aggregation. 
They  constifute  tlie  Inorganic  Kingdom,  Minerals,  as  the  term 
is  used,  are  those  species  of  this  vast  kingdom,  that  occur  ready- 
made  in  the  earth's  crust.  They  exist  by  no  different  force®  frtmi 
the  compound  that  proceeds  from  the  laboratory ;  for  it  matten* 
not  whether  sulphuric  acid  and  lime  come  together  in  the  work- 
shop of  art  or  nature ;  whether  tlie  band  of  man  bring  the  mate- 
rials into  juxtaposition,  a  running  brook,  a  mineral  spring,  or  a 
volcanic  fumarole :  the  result  in  both  cases  is  gypeum,  identical  in 
chemical,  physical,  and  crystallographic  characters*  In  many 
cases  art  lias  not  yet  found  out  the  methods  of  imitating  nature, 
and  some  of  the  requisites,  as  indefinite  time,  unlimited  mass,  weak 
and  prolonged  electric  forces,  and  peculiar  juxtaposition  of  ele- 
ments and  compounds,  are  not  readily  commanded  by  the  chemist. 
Still  the  forces  are  the  same  in  kind,  and  in  this  respect  the  inor- 
ganic kingdom  is  single  and  undivided.  Tlie  Science  of  Miner- 
alogy hence  treatd  of  only  a  small  part  of  the  third  kingdom  of 
nature.  It  includes  here  and  there  a  species  tVom  the  system-— 
tliat  is,  those  species  tliat  happen  to  have  been-  formed  by  out- 
door processea,  Tlie  limits  of  the  department  are  not  based  oa 
any  grand  points  of  difference  between  these  and  other  inorganic 
compounds  ;  they  are  aasumed,  in  order  to  present  together  a  col* 
lection  of  facts,  which  the  student  conveniently  considers  in  an© 
connection— facts  relating  to  the  natural  productions  of  our  globe. 

It  is  important,  at  the  outset,  that  the  distinctions  here  laid 
down  be  fully  appreciated ;  for  very  partial  views  of  nature  «» 
received,  when  minerals  are  supposed  to  constitute  a  complete 
sysN^  ^     '  V         "^      '  xplorer  of  some  contracted  territory 

miL^^  ,       **^  he  finds  to  constitute  exclusively  a 

,  aa  one  who  takes  a  wider  portion  or  the  whole  of  the 
earth  i  #urface< 

Xli^^  u/niM«.  of  the  word  mineral  is  conveniionah  It  is  convenient 
to  ill  der  it,  all  iruytgnnie  naturai-  ffbjrct^  which  are  proper 

chemical  cumponndi,  whether  salidy  liquid^  or  ytuteout;  and  tbia- 
CMiiVtaieuce  is  a  sttllicietU  ground  for  the  course.     HoreovGr  the 
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pliTrieml  ecmditioni  of  0olid!ty,  Kqnidity,  gaseitr,  are  not  even 
specific  diBtinctions  in  the  wide  inorganic  kingdom,  and  hence 
afford  no  reasonabte  or  neceflsaiy  limit  to  the  mineral  department. 

Mineralogy  is  cloeelj  related  to  the  Science  of  Geology.  The 
ibrmer  considers  minerals  as  independent  bodies ;  the  latter,  in 
their  dependent  relations,  constituting  soils  and  varions  mcks.  It 
is  the  object  of  Mineralogy  to  describe  the  individnal  qnalitSes  al 
the  several  mineral  species,  while  Geology  treats  of  them  only  as 
associated  in  the  structure  of  the  earth. 

To  an  intermediate  department,  Chemical  Geology,  belongs  the 
discussion  of  the  origin  and  formation  of  minerals,  both  as  simple 
ipeciea  and  as  aggregated  in  rock  masses. 


MINERALOGY: 

SUBUlVlSIOlffS  OF  THE   SUBJECT  ADOPTED  IN  THE  FOLLOWINO    TREATISE. 

The  aggregation  of  inorganic  matter  depends  on  a  power 
called  crystallization,  or  crystallogenic  attraction,  by  the  action  of 
which  minerals  receive  a  regular  structure  and  take  on  certain 
forms  called  cryfAaU.  This  power  is  universal,  like  vitality  in  the 
animal  and  vegetable  kingdoms,  and  hence  an  inorganic  species 
has  as  much  its  characteristic  form  as  a  plant  or  animal.  Under 
the  head  of  Cbystallolooy,  or,  the  Science  of  the  Structure  of 
Minerals^  this  subject  occupies  Part  L  of  the  following  treatise. 
Cry^UxUdogy  includes  two  sections;  1.  Crystallography,  or, 
descriptions  of  the  crystalline  forms  of  minerals;  2.  Crystal- 
LooENY,  or,  the  origin  of  the  forms  and  structure  of  crystals. 

The  properties  of  minerals  come  next  under  consideration : — 

First,  those  depending  on  the  transmission  and  rejledion  qf 
Light  and  He<U^  on  Electricity^  Magnetism^  Gravity^  Cohesion^ 
and  also  their  relations  to  the  senses  of  taste  and  smelly  or  their 
Taste  and  Odor.  These,  the  Physical  Properties  of  Minerals^ 
constitute  the  subject  of  Part  11. 

Next  follow  :— 

Part  in.  On  the  Chemical  Characters  and  Relaiions  qf  Minerals. 

Part  IV.  On  Taxonomyj  or  Classification. 
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Part  V.  DetenninaUve  Mineral4>gy^  or  Tables  for  the  determina- 
tion of  Species. 

Part  YL  Fnll  descriptions  of  the  species,  under  the  head  of 
Descriptive  ]l£meralogy. 

In  treating  of  .the  properties  of  minerals,  a  work  on  Mineralogy 
is  necessarily  brief.  A  ftiU  discussion  of  the  relations  of  crystals 
to  light,  heat,  and  electricity,  would  lead  us  out  of  our  proper 
science  into  Physics;  for  it  is  by  means  of  crystals  that  many  of 
the  fundamental  la^^  of  light,,  heat,  and  electricity,  are  exhibited, 
lliese  subjects  are  considered,  therefore,  only  so  far  as  they  afford 
■id  in  discriminating  among  minerals,  and  throw  light  on  the  char- 
acters of  species. 


MINEBALOGY. 


PART  I. 

CRYSTALLOLOGY, 

OR,  THE  SCIENCE  OP  THE  STBUCTUBE  OF  MINEBALS. 


SECTION    1. 

CRYSTALLOGRAPHY. 

^  cryfftal  is  a/n,  itioryanic  solid  bounded  by  pUme  surfaces 
fymmeirically  arr(mged^  a/nd  resuUing  from  the  forces  of  the 
emstUueni  inoleeules. 

In  its  original  signification,  this  term  was  anplied  only  to  crystals 
of  quartz,  which  the  ancient  philosophers  believed  to  be  water 
congealed  by  intense  cold.  Hence  the  term,  from  xputfroXXoj,  ice.* 
It  now  includes  all  those  regular  solids  that  owe  their  formation  to 
the  attraction  that  produced  the  xpu^raXXo;  of  the  ancients,  or 
which,  like  that,  possess  a  regular  form,  whatever  may  be  the  color 
or  the  degree  of  transparency  or  opacity. 

In  brilliancy  of  lustre  and  symmetry  of  form,  crystals,  as  they 
are  found  in  nature,  sometimes  rival  the  most  splendid  eems  from 
the  hands  of  the  lapidary.    They  occur  of  all  sizes,  from  me  merest 

*  Diodorut  11.  p.  163,  West. — roif  yof  K^vwriWoin  X^dovs  ^x^^  ^''^  cicraoiv  i^  viavi 

8eneca,  Quest.  >at.  III.  25 :  Unde  atitem  i!at  ejusmodi  lapis  apod  Gnecos  ex  ipso 
Domine  apparet.  KpvaraXXvv  enim  appellant  seque  huno  perlucidum  lapidem  qnam 
ilUm  glaciem  ex  ana  fieri  lapis  creditar.  Aqua  enim  coelestis  minimum  in  se^  terreni 
hab«n9,  quum  inaumit  longioris  frigoris  pertinacia  spissatur  magis  ac  magis  doneo 
ftmni  aere  exclofio  in  se  tota  compressa  est,  et  humor  qui  fberat,  lapis  effeetus  est. 

Pliniu9y  Hist.  Nat  XXXVIL  2:  Murrhina — ^humorem  putant  sub  terra  calora 
densari.     Contraria  huic  causa  crystallum  facit,  gelu  yehementiore  concrete. 


CRYBTALLOORAPIir. 


microscopic  point,  to  a  yard  or  more  diameter.  A  single 
quartz  now  at  Milan,  is  three  and  a  fj^yarter  feet  long,  and  five  and 
a  hajf  in  circumference ;  and  its  weight  is  estimated  at  eight  him- 
dred  and  seventy  nonnds.  One  of  the  gigantic  beryls  frc^m  Ac 
worth,  New  Hampshire,  measures!  four  feet  in  length,  and  two  and 
a  half  in  cireumterence ;  and  another  at  Gratlton,  is  over  four  feet 
long,  and  thirtij-two  inches  in  one  of  its  diameters,  and  doe*  not 
weigh  less  than  two  and  a  hall'  tons.  But  the  highe^it  perfectiou 
of  form  and  transparency  are  f«nmd  only  in  ciystals  of  small  mxi^ 
Variety  and  ConHtannj  of  Form. — Each  mineral,  as  has  been 
Bmarked,  has  its  own  mode  of  crystallization,  by  which  it  may  b« 
stinguished,  jnst  m  we  distinguish  a  plant  by  its  characters  and 
^ode  of  growtii.  For  example,  a  crystal  of  c^lc  spar  is  known  at 
once  by  its  angUs,  wherever  it  may  have  been  found,  and  also  by 
a  pecmiarity  of  internal  structure.  Tlie  eame  is  tnie  for  other 
species;  cr»nseauently,  measurement  of  angles  and  examination  of 
Btmctiire  have  become  important  means  of  distinguishing  minerids. 
The  constancy  of  angh  between  similar  planes  in  the  same  speciee, 
is  a  &ct  of  the  highest  importance  in  tlie  science:  it  is  not  abso- 
lutely perfect,  owing  to  some  causes  hereatlter  to  be  stated^  yet 
it  admits  of  but  little  variation. 
The  variety  of  form  presented  by  a  single  mineral,  may  be  very 

treat,  Cah:  spar  is  found  in  double  pyramids,  in  prisms,  rhombo- 
edrons,  and  many  other  forms;  pyrites^  in  cubes,  octahedrons^ 
dodecahedrons;  and  so  with  other  species*  But  however  gi*eat  the 
number,  all  the  forms  in  each  case  are  referable  to  a  single  t^-pe, 
and  little  skill  is  required  to  trace  out  extreme  simplicity  amid  ap- 
parent complexness:  for  all  the  various  modifications  take  place 
accrirding  to  a  simple  unvarying  law,  Thtis  a  multiplicity  of  cry»- 
talline  "luipes  is  produced  for  each  species.  It  i^^  the  nb)ect  of 
(  irraphy  to  point  out  the  number  and  relations  of  Hm^sas 

I  :.  .  1.  1  their  internal  stnicture;  and  thence  to  explain  the  man- 
ner in  which  the  study  of  them  is  available  in  science.  All  inor^ 
ganic  compounds — those  of  art  as  well  as  miiierab^ — may  take  on  a 
crystalline  structure;  and  lience,  this  subject  has  the  widest  bear- 
ittg,  for  it  is  the  ?<cience  of  structure  in  the  whole  ii  ild. 
Even  the  «hapel**«*»  mass   has  a  regular  intenud  it» 

II  *jame  identical  character  with  tiiat  oi*  the 
c                              ,    >if ion  and  species. 

In  treat iufr  of  the  subject  of  Crystal lograpliy,  we  take  up,  first, 
r^  ■  -—  ud  tV>rms  and  structure  of  tfimpU'  ny/ftah,  discnf»sing  (l)  (h^ 
>  ■'f'  CrffMta^liznfiim  :  (2)  ffif  Mfj^Ufvatlims  offrtrm  fn  Cryt- 

fa>;  i'i)  ' '"  "         '  fritrttirr  *  (4)  Dhtortid^fis       '/     fju- 

lantir$;  f^toYmfnt    We  ntfXt  p»-  /or^ 

mnlfonn^—i  i>   Ttrti^^r   f       /^ound  Crystah :  then  ^T>  to 

Min^*ral  Atifji  and  fs\  Jm  /^,  u/h/morj/At/us  Crt/iitah. 
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I.  SYSTEMS  OF  CRYSTALLIZATION. 


Th 
ledc 


.«..«! 


,.t,,^o  of  crystals— especially  their  cleavage — 
tTS  to  tfie  recofimition  r»t^  thirteen  Primary 

internal 
11 ;  there 
i#tiii  .  tlmt  jitiurd  ilie  rmi  in  a 

Jar  Jure  are  othei-^,  a-  /ieavages 

yynjt.     In  view  of  this  funclaniental  character,  which 
.ii.*:?t  unvarying  and  Drofoundly  cjsseutial  of  a  apecies, 
1  -  forms,  the  ciibe^  ootauedron  and  dndeeahedron  Jiava 

tiai  ciauiL's  to  be  regarded  m  primary  in  the  inorganic  kingdom* 
the  eiaiue  manner  we  arrive  at  the  other  so-called  primary  forms. 
Bat  riewed  without  reference  to  structnre,  several  of  the^e  forms 
•r^Msetitiallv  identical ;  and  they  may  all  be  inchided  under  *iaj 
B^9liems  qf  Crystal! halion.  In  many  species  no  internal  stmcture 
li apparent;  and  in  many  others  it  is  amhiguons,  or  aflorda  two  or 
Ittore  distinct  forms  at  the  same  time  ;  so  that  often  k  primw'y  fovxn 
eaanfit  1  iiized.     Whereas  the  m/st^'m  of  crystallization  is  in 

•aeh  casK  t  and  certain,  beinp  basted  on  ^^imnle  mathematical 

blelations  of  the  planes.^  The  !*uhi'ect  of  Crystallography  is  much 
ipHiied  by  this  classification  of  crystalline  form&,  and  greater 
preci$iion  is  given  to  the  description  of  species. 

In  *^— "♦^^^jT  of  the  subject  ot  Crystallography,  the  parts  of  crya- 
lali  Hy  considered,  are  as  follows: — 

j*aci^s  '  '  *ih   are  of  various  forma,  trtmiffuhr^ 

ii  recto  f^l^  pohjgonnL     A  series  of  three  or 

planes,  uiaking  with  one  another  parallel  intersections,  is 
ed  ft  2Qn*\ 
2.  Edge$:  formed  by  the  meeting  of  planes,  and  either  rectan- 
Jar^  dotasfy  or  acute.    Edge^  are  said  to  be  ftimilar^  when  the 
ines*   by  the  meeting  of  which   they  ijre  formed,   are  respec- 
ft'     '       ]ual,  and  equally  inclined  to  one  another,  unlike  or  dis* 
.  when  not  thus  equal. 
PUme  €mgl68:  the  angles  of  the  faces. 

4.  iM^OiCtal  cmgl^'S :  the  mutual  inclinations  of  two  planee. 

5.  Saiia  nngles :  the  meeting  of  tliree  or  more  planes,  and  either 
ir€tl^  t^rahedral^  polyheuraL    Solid  angles  are  said  to  be 
flw  when  included  oy  the  same  number  oi  plane  angles,  equal 
to  each,  and  equally  inclined  to  one  another. 
AiDes  :  lines  connecting  points  diagonally  opposite,  as  the  apices 

ite  solid  angles,  the  centers  of  opposite  edges,  or  of  opposite 

In  Crrstallography  there  are  three  axes  employed,  (except- 

>r  hexagonal  forms),  and  these  axes  ai-e  either  at  right  angtea 

one  another,  producing  oHhomeinc  forms,  or  oblique,  produ- 
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or 


cing  dinanieine  forms,*  and  they  may  be  either  all  eqi 
two  equal,  or  all  unequal. 

In  order  to  illustrate  the  relatione  of  the  six  syatenis  of  cryetAlli- 
zation,  we  may  briefly  mention,  bv  way  of  intividuction,  the  char- 
acters of  some  of  the  simpler  solirfs, 

1.  Pri^iA  A^mnff  a  4r»id^d  ba^e, — Wlien  the  base  le  square  and 
the  prism  erect,  as  in  f  2,  the  form  is  a  Right  Sqitat^  Prism  ;f 
the  tour  lateral  planes  are  equal  rectangles,  either  longer  or  ' 
than  the  breadth,  according  to  the  lieight  of  the  prism,  .t 
basal  edge49  are  unlikr  the  lateral.  If  tliese  lateral  planes  equal 
the  basal,  and  like  them  are  sqiiares,  the  form  is  a  ^ '//>'  <T  1), 
bounded  by  six  equal  square*?.     When  the  base  \%  a  r<  in- 

stead of  a  square,  the  prism  is  a  Riqht  Rectnmpilnr  I'rfsut.  \u  3). 
In   each  of   the  forms  menlioned  the  solid   angles  are  eight  xtt 
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^ 

rtf     \^ 

'' L-  " 
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■.^^ 


number,  and  are  equal  and  rectangular.  Tlie  edges,  which  anj 
twelve  in  number^  vary  with  the  shape  of  the  base  and  the  height 
of  the  prism.     In  the  cube  the  twelve  are  equal ;  in  the  sou  are 

fwism  tne  eight  basal  are  equaK  (four  at  each  base),  but  they  aitler 
rora  the  lateral ;  in  the  rectangular  jirism,  two  at  each  base  differ 
in  length  from  the  other  two,  and  hence  tliere  are  three  sets  of 
edges^  four  in  each. 

Again,  tlie  base  may  be  a  rhomb^  a  fonn  in  which  the  sides  ar© 
equal ;  an  erect  prism  with  such  a  base  is  a  Right  Rhamhic  Prisrn^ 
{{.  4).  As  two  of  the  angles  in  the  base  are  (^4usi\  and  two  acute ^ 
the  solid  angles  corresi>onding  difler  in  like  manner,  two  at  each 
base ;  and  sri  also  the  lateral  edges  are  two  obtuse  and  two  acuta. 
But  the  four  lateral  face\  like  the  basal  edge^,  will  be  equal. 
If,  instead  of  a  rliomb«  the  base  is  a  rhotnhoid^  a  figure  in  which 

*  OTt))oiriHria,  from  «f^,  strid^ki,  and  /"ff^.  m^Mnre;  cllnomeirle,  from  *hifm,  to 
..>>wiog  figuret  repreteot  th«  form*  of  1mm*  Anud«d  to : — 
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two  opposite  sidoB  are  unequal  to  the  other  two,  the  four  lateral 
fiu*e9  mil  correspond  to  the  basal  edges,  and  only  the  opposites 
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be  equal.  This  form  is  the  Right  Rkomboidul  P?*i»m^  (similar  to 
£  4,  or  like  f.  5,  if  placed  on  one  of  its  lateral  planes). 

Again,  the  base  may  be  a  rhomb,  but  the  prism  stand  Mimie  on 
its  base.  Thus  we  have,  as  another  form,  an  Ohliqne  Rnombic 
Prisnij  (f.  6,  a  front  view,  and  7,  a  side  view).  As  in  the  ridit 
rhombic  prism,  the  basal  edges  are  equal  in  length ;  but  from  me 
inclination  of  tiie  prism,  two  of  these  edges  at  each  base  are  obtuse, 
and  two  acute. 

Such  a  prism  may  be  longer  or  shorter  than  its  breadth.  If 
equal  in  length  to  its  breadth,  and  the  lateral  planes  just  equal 
the  basal,  the  form  is  bounded  by  sta;  equal  plan^j  like  a  cube,  but 
having  colique  angles ;  it  is  called  a  Itho77woh€dron. 

A^ain,  an  oblique  prism  may  have  a  rhomboidal  instead  of  a 
rhombic  base,  and  is  then  an  Ohlifue  Rhcnnboidal  Prism^  (f.  8). 
The  ed^es  of  each  base  are  of  four  kinds,  for  two  opposite  are 
longer  Sian  the  other  two,  and,  of  each  pair,  one  is  obtuse  and  the 
other  acute.  So  also  with  the  solid  angles ;  the  four  are  diflferent 
at  each  base.  In  this  solid,  therefore,  only  dit^onally  opposite 
edges  are  similar — that  is,  are  equal  in  length  and  in  the  included 
angles ;  and  in  the  same  manner,  only  opposite  solid  angles  arc 
equal,  or  consist  of  equal  plane  angles  equally  inclined.  These 
particulars  are  readily  understood  from  a  model  of  die  form. 

2.  PrUftns  having  a  ^ix'»uled  Inzse. — ^When  the  ^rism  is  a  regular 
hexagon,  and  erect,  it  is  called  the  Hexagonal  Pnmiy  (f.  9  or  10). 

3.  0<rf<xA«<//Y>w^.— Octahedrons  are 
S-faced  solids, — as  the  term  implies, 
derived  from  oxtoxi^,  ^-tifnes^  ana  l^ja, 
fa^e.  These  feces  are  triangles,  as  in 
f.  11,  12, 13,  and  the  form  is  like  two 
4-9ided  pyramids  united  base  to  base. 

Holding  an  octahedron  with  a  solid         

angle  uppermost,  the  upper  and  lower  solid  angles  are  called  it« 
vertical  solid  angles;  the  other  four,  its  lalet*al  or  hasal  solid  an- 
gles ;  and  the  horizontal  plane  in  which  the  apices  of  the  lateral 
folid  angles  lie,  is  the  hase  of  the  octahedron. 

In  the  Regvl-ar  Octahedron,  (f.  11)  the  base  is  square,  and 
the  eight  fttces  are  equal  equilateral  triangles.  The  edges  are 
twelve  and  iJl  equal ;  the  faces  incline  upon  one  another  at  an 
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an^le  of  109°  28'  16",  and  have  tho  plane  angles  all  60°.  lie 
Bohd  angles  are  six,  and  mutually  equal.  Like  the  cube  the  solid 
is  every  way  symmetrical. 

When  the  base  is  square,  and  the  vertical  height  greater  or  less 
than  it  is  in  the  regular  octahedron,  (that  is,  the  distance  between 
the  apices  of  the  vertical  solid  angles  greater  or  less  than  that  be- 
ll 12  18  u 


tween  the  apices  of  the  lateral),  the  form  is  a  RhJU  Square  Octahd- 
drOTij  (f.  12),  having  the  faces  isosceles  tritiii^les^  but  not  equilateral. 
The  four  basal  edges  arc  equal  and  similar,  but  they  differ  in  length 
from  the  eight  equal  pyramidal  edges,  and  also  in'the  angle  of  Bxe 
including  planes.  The  vertical  solid  angles  also  differ  in  the  plane 
angles  or  which  they  consist  from  the  lateral  or  basal. 

The  base  in  other  octahedrons  is  rhombic^  and  in  this  case  the 
form  is  called  a  Tiight  Rhomlic  Octahedron^  (f.  13) :  the  length  may 
be  less  or  greater  than  the  breadth.  The  basal  edges  are  alike  in 
length  and  other  respects ;  but  as  the  plane  angles  of  the  base  are 
of  two  kinds,  two  obtuse  and  two  acute,  so  the  pyramid  J  edgee 
differ  accordingly. 

4.  Doderahedrons. — A  dodecahedron  is  bounded  by  twelve  faces : 
the  name  is  from  ^u6ixa^  twelve,  and  I6pa,face.  In  a  common  kind 
of  dodecahedron,  called  the  Bhwnbic  Dodecahedwn^  these  facet 
are  equal  rhombs,  as  shown  in  f.  14.  Like  the  octahedron  and 
cube,  this  solid  is  every  way  symmetrical.  The  interfacial  angles 
are  120° ;  and  the  plane  angles  of  the  faces  are  109°  28'  16"  and 
70°  81'  44".  Tlie  edges  are  twenty-four  and  similar.  The  solid 
angles  are  fourteen  in  number,  and  of  two  kinds ;  eight  obtuse, 
formed  by  the  meeting  of  three  obtuse  plane  angles,  and  six  acute, 
enclosed  each  by  four  acute  plane  angles. 

From  these  descriptions  of  the  thirteen  simplest  fonns  among 
crystals,  we  pass  to  tlie  systems  of  crystallization. 

The  Systems  of  CrysiaUhatioyi  are  based  on  certain  relations 
in  the  axes  of  these  forms.  In  forms  belonging  to  the  same  system, 
the  axes  are  alike  in  number,  and  in  their  mutual  intersections  and 
general  relations  as  to  length. 

1.  Monom^itrie  or  Tesseml  System. 

In  the  Monometric  system,  the  three  axes  are  rectangular  in 
their  intersections  and  equal. 

The  cube,  regular  octahedron,  and  rhombic  dodecahedron,  trhich 
are  here  included,  are  alike  in  their  perfect  symmetry:  the  neiglUi 
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length,  and  breadth  are  equal,  and  their  axes  are  equal  and  rectan- 
gnlar.  In  the  cube  (f.  1)  these  axes  connect  the  centres  of  oppo- 
site faces;  in  the  octahedron,  (f.  11),  the  apices  of  opposite  solid 
an^es ;  in  the  dodecahedron,  (f.  14),  the  apices  of  opposite  acnte 
solid  angles.  The  relations  of  these  forms,  and  the  correspondence 
in  their  axes,  will  be  understood  after  a  brief  notice  of  tne  transi- 
tions between  the  forms. 
If  the  eight  angles  of  a  cube  are  sliced  off  evenly,  keeping  the 

! planes  equally  inclined  to  the  enclosing  faces,  we  ISrst  obtain  the 
brm  in  f.  15,  then  that  in  f  16,  and  finally  a  regular  octah^ 
dnm^  and  the  last  disappearing  point  of  each  face  of  the  cube  is 
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the  apex  of  each  solid  angle  of  the  octahedron.  Hence,  the  axes 
of  the  former  necessarily  connect  the  apices  of  the  solid  angles  of 
the  latter. 

By^  cutting  off  as  evenly  the  twel})e  edges  of  another  cube,  the 
knire  being  equally  inclined  to  the  faces,  we  have  the  form  in 
C 17 ;  tlien  f.  18 ;  and  finally,  the  rhombic  dodecahedron^  (f  14), 
with  the  axes  of  the  cube  connecting  the  same  points  in  each. 

These  forms  are  thus  mutually  derivable.  Moreover,  they  are 
often  presented  by  the  same  mineral  species,  as  is  exemplified  in 
galena,  pyrites,  and  the  diamond. 

The  process  may  be  reversed,  and  the  cube  made  from  the  octa- 
hedron or  dodecahedron,  as  will  be  readily  understood  from  a  com- 
parison, in  order,  off.  11, 16,  15,  1,  and  f  14,  18,  17,  1. 

The  octahedron  also  is  changed  to  a  rhombic  dodecahedron  by 
removing  its  twelve  edges,  (f.  19),  and  contiiming  the  removal  till 
the  original  faces  are  obliterated,  thus  producing  tlie  dodecahedron. 

The  name  Monometric  alludes  to  the  equality  of  the  axes,  and  is 
from  ftowo^,  ane^  and  f*frpov,  measure,  Ttsseral  is  from  the  Latin  tes- 
sera, for  cube  or  dice,  and  originally  from  the  Greek  word  for 
four* 

2.  Vivietric  System, 

In  the  Dimetric  System,  the  three  axes  are  rectangular  in  their 
intersections,  and  one,  called  the  vertical,  difiers  in  length  from 
the  two  lateral,  which  are  equal. 


•/•OfHrfWr  system  of  i-lMU-»iiiiitiii ;  Tesaular  of  Mohs  niid  Hnidiiijrer;  Testeral  of 
NaamaDn  ;  Regular  of  WciM  and  G.  Rose  ;  C'm6i>  of  Dufreooy  and  Miller. 
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Tlie  right  square  prism,  (f,  2),  iincl  square  octahedron,  (f,  12),  are 
of  thin  HysteiiL     Tlie  axees  of  the  prLsm  DMuieet  the  centres  of  oppo- 
site faces,  and  cn>H!S  at  ri^ht  auglej*.    Tin*  uctahedran  has  the  ^auie 
r(»latiuii  U*  the  prwin  a^  the  rcg-ular  octahedron  to  the  euhe  ;  the 
^  axes  connect  the  apices  of  <*ppoeite  »<:>hd  angles.     A 

replacement  of  the  angles  of  the  pribm,  (f.  20),  ooii- 
tinned,  leads  to  the  octahedron.  The  vertical  axis  ia 
a  varying  axis,  and  may  be  longer  or  shorter  than 
the  lateinL  The  name  of  the  t?y&^tem  alhtdut^  to  the 
two  kinds  of  axe8,  and  iafromiif,  two-fold^  and  ftfrpov, 

3,   Tnnutrtc  Hydrtit, 

In  the  Triuieiric  Syistem,  the  thi*ee  axes  ai*e  rectangular  in  their 
intersection^  and  nnef|naL 

Itincludeei  the  right  I'ectitngnhir  prit^m,  (f.  Ji),  tlie  right  rhombic, 
(f*  i\  tuid  the  rhonmic  octaliedmu,  (f.  II*).  The  three  axes  inter- 
sect at  right  angles*,  Imt  are  unt'tpinL  In  the  rectangular  prisnu 
the  axe**  cunnect  the  centres  of  opposite  faeei: ;  in  tlie  rhombic 
prism,  tho  vertical  connectij  the  centres  <»f  the  basal  faces,  the  late- ' 
ral  the  centrej^  of  ripposite  lateral  edges;  in  the  octaliedroUp  tJiu 
axes  connect  the  apices*  of  opix^^itc  fciidid  anglt«. 

By  the  tranft*itions  of  these  Bolid*^,  it  appears  tlmt  tlie?*e  pfjeition* 
of  tlie  axes?  CHrrespt^nd  thronghout.  If  the  lateral  e<lge^  of  a  rec- 
tangular jirii^m  ai'C  remi>ved  |iHrallol  tn  a  vertical  diagonal  plane, 
the  form  oeconiL^^  finallva  rhomhic  pri^m,  a^  t*hoHii  in  \\  3,  21,22, 
4;  aiid  n*  if  the  lateraf  edge«  <»f  a  rliomhicpriHn*  are  in  like  man- 
ner removed,  (f.  22,  21,  3),  the  result  is  a  rectangular  prism.  This 
relation  of  the*^e  tw«i  fonns  ih  alsMi  whuwn  by  the  rhomhic  prinin 
within,  t  21  ;  the  lateral  facets  of  one  pris^nt  are  tiitpiigitethe  lateral 
odgee  of  the  otlier;  and  the  centre  of  the  face  oi  the  rectangular 
^1  ti  l« 
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prii*m,  wher©  tlie  axis  terminates,  is  a  point  identical  with  the 
temji!     •        >f  tlie  COM.  "'    In  the  rhombic  priftTTi,     It  ii», 

henc»  ntthatti  ,-ned  to  the  ax e^  are  not  ar* 

bitimry,  but  depend  *tn  Uie  atfual  relatione  of  the  fonns.  Ifoth  of 
theBe  pri*anj*  occur  otYeji  in  the  same  minernh  Tlie  rlnunbic  octa- 
hedron,  (f.  1%  moTWver,is  derived  from  the  rectangidar  prism, by 


of  |9«tuiiAikii ;  M^m^dmUfk  of  Hantftwiin ;  QiMA^MlJtf  of  von  Kobell 
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roBOfing  the  solid  angles  of  the  latter,  a  procesA  be^^on  in  £  S3 ; 
mi  it  comes  from  a  rhombic  prism  by  removing  the  basal  edges  of 
die  prigm^  as  shown  in  f.  24.  The  axes  are  the  same  points  pre- 
amy  in  the  three  forms.  The  longer  lateral  axis  is  called  the 
gtoertfJiaffonalj  (from  ftoxpo^,  ^^^\  And  the  other,  the  hrachydia^ 
»al^  (from  ^pecxyCj  shorf).  Tlie  name  Trimetric  alludes  to  the  exist- 
ence of  axes  of  ihre^  kinds,  (the  three  being  unequal),  and  is  from 
tf^  three-^oU,  and  ftft-pov.* 

4.  Monodinic  System. 

In  the  Monoclinic  System,  the  tliree  axes  are  unequal;  one, 
oiled  the  vertical,  (a),  is  inclined  to  one  of  the  lateral,  and  at  right 
lagles  with  the  other,  {c) ;  and  the  two  lateral  (i,  c)  are  at  right  an^es 
with  one  another.   ♦ 

h  includes  the  right  rhomboidal  and  oblique  rhombic  prisms.  In 
die  obliqne  rhombic  prism,  (f.  6),  tlie  vertical  axis  coimects  the 
wntres  of  the  bases,  and  the  lateral  the  centres  of  opposite  lateral 
tdges;  the  lateral,  ^,  c^,  intersect  one  another  at  right  angles;  the 
rmical  in  at  right  angles  with  r,  but  inclined  to  h.  The  axis  e^ 
which  is  at  right  angles  with  the  other  two,  is  called  the  arthodiaff- 
flwrf,  (fironi  op^,  straifjht);  and  the  axis  ft,  which  is  inclined  to  the 
TerticaK  is  the  dinodiagonal^  (from  xXivw,  to  indhie), 

hi  the  right  rhomboidal  prism  the  axes  connect  the  centres  of 
>K>pnsite  faces.  But  thevhave  the  same  relations  as  Just  explained: 
rney  are  unequal,  and  there  is  one  oblique  intersection.  To  under- 
stand the  relations  of  these  solids,  the  rhomboidal 
pii«m  must  be  i)laced  on  a  rectangular  plane  for 
Its  base,  as  in  f.  5,  and  then  the  vertical  axes  in 
the  forms  correspond,  as  shown  in  f.  25,  in  which 
bijfh  forms  are  combined.  The  removal  of  the 
lateral  edges  of  one  prism  produces  finally  the  other 
pri?nL,  the  relation  being  the  same  88  between  the 
rijrht  rectangular  prism  and  right  rhombic. 

The  name  ftwnoclinic  is  from  fMv^,  one^  and  xXivu,  to  inclme.^ 

5.  TricUnic  Systenn.X 

In  the  Triclinic  System,  the  three  axes  are  unequal,  and  all 
the  intersections  (a  to  J,  a  U^  e,  and  h  to  e^  are  oblique. 

It  includes  the  oblique  rhouiboidal  prtsm,  (f.  8).  The  name  of 
the  sTFtem  is  from  rpij,  three-tim^^  ana  xXivw. 

•  Pri9mati(  or  Orthotype  of  Mohs;  Ei?i-und-einaxigfi  of  Wftisa;  Rhombic  and 
AmUotmftrU  of  Xaumann ;  Binary  of  Weiiw ;    Trimetric  and  Orthorhombie  of  Haiia- 

f  Hetni-prumatic  and  Hemiorthotype  of  Mohff ;  Zwei-und-fhifflicderige  of  Vftias  ;  Mo- 
•oclinokeeh'ai  of  Naumann;  Kliiwrnomhic  of  KobeU  and  ^lausmann;  Augitie  of 
Haidinirer ;  Oblique  of  Miller. 

X  Tetarto-prismcUic  of  Mohs ;  Eif^und-eingliedtrige  of  Weiss ;  Driclinohetlral  of 
Saamaan ;  KUno-rkambMal  of  KobeU ;  Anorthie  of  Uaidinger  and  MiUer. 
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The  Didinic  s^tem  has  been  indicated  by  Naumann,  as  occur- 
ring in  an  artificial  salt  It  diflfers  from  the  triclinic  in  having  two 
of  the  intersections  (as  a  to  J,  and  h  to  c)  oblione,  and  one  {a  to  S) 
rectangular.  The  prismatic  form  corresponmng  would  be  an  o^ 
Uque  Tectangiil<xr  prism^  resembling  f.  8. 

6.  The  Hexagonal.  System.* 

In  this  system  there  are  three  equal  lateral  axes,  intersecting  at 
angles  of  60°,  and  a  vertical  axis  of  varying  length  at  right  angles 
wiQi  the  lateral. 

It  includes  the  hexagonal  prism  and  rhombohedron.  In  the  hex- 
agonal prism  the  vertical  axis  connects  the  centres  of  the  bases. 
Tjae  lateral  axes  connect  the  centres  of  the  opposite  lateral  taces  or 
opposite  lateral  edges,  (f.  0, 10) ;  in  each  case  (as  is  seen  from  the 
enaracter  of  a  regular  hexagon)  the  intersections  are  at  angles 
of  60°. 

In  the  rhombohedron  two  of  the  angles,  diagonally  opposite,  con- 
sist of  three  equal  plane  angles;  the  Tine  connecting  tne  apices  of 
these  two  angles  is  the  vertical  axis  (a)  of  tlie  rhombohedron,  and 
the  solid  is  said  to  be  in  position  when  this  line  is  in  a  vertical  po- 
sition, (f.  26,  27,  28).  The  other  six  solid  angles  are  similar, 
and  are  called  the  lateral   angles.     Placing  the  rhr»mbohedron 
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in  position,  the  apices  of  tlie  six  lateral  solid  angles  are  at 
equal  distances  around  the  vertical  axes.  Tliere  ai*e  also  six 
lateral  edf/m,  alike  symmetrical  in  position,  around  this  axis; 
and  tliere  are  three  terminal  ulyes  meeting  at  each  extremity 
of  the  vertical  axis,  IxK>king  down  from  above  on  a  rhombohedron 
thus  placed,  the  Hymnietry  of  arrangement  in  the  lateral  edges  is  at 
once  perceived ;  and  it  is  readily  understood  that  lines  connecting 
the  centres  of  opjM»site  lateral  edges,  will  be  three  in  number,  like 
tlK»se  of  the  hexagonal  nrisni,  and  will  inten?ect  at  6(»o.  If  the  lat- 
eral edges  are  replacecl  by  })lanes  parallel  to  the  vertical  axis,  a 
regular  hexagonal  prism,  tenninated  by  a  three-sided  pyramid,  is 


•  Rhomboheiiral  oi  }\o\\^  \  Sechtfflitthidffr  or  drii-und  eimaxipc  ofWciwi;  HrxapQ- 
nal  of  Naumann ;  Monotrimctric  oi  llauDiiittuu. 
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fiumed,  as  shown  in  f.  29 ;  and  if  the  lateral  angles  are  removed  in 
in  analogous  manner,  anotlier  similar  so  si 

form  is  produced,  (f.  30).  The  two 
differ  in  the  form  of  the  planes  jf?,  at 
their  extremities.  Wlien  at  the  same 
time  the  vertical  solid  angle  is  re- 
moved, the  terminal  plane  of  the 
hexagonal  prism  is  formed,  (f.  31). 

Anexaconal  prism  isreaucedto 
a  rhombonedron  bj  removing  alike 
three  alternate  edges  of  one  base,  and  three  ed£:es  of  the  other  base 
•Itemate  with  these,  (f  31),  and  continuing  the  removal  till  the 
original  form  is  obliterated ;  or  again,  by  removing  in  a  correspond- 
mgmanner  the  alternate  solid  angles. 

The  hexagonal  prism  and  rhombohedron  are  consequently  closely 
related  forms ;  botn  are  presented  by  calc  spar  and  many  other  species. 

Rhombohedrons  are  obtuse  when  the  angle  at  the  terminal  edges 
IB  greater  than  90°,  (f.  26, 27) ;  and  a^^ute  wnen  it  is  less,  (f.  28).  In 
the  former  case,  the  terminal  solid  angles  are  made  by  the  meeting 
of  three  equal  obtuse  plane  angles,  and  the  lateral  by  the  meeting 
of  one  obtuse  and  two  acute  plane  angles.  In  acute  rhombohe- 
drons  the  terminal  edges  are  acute;  the  lateral  obtuse;  the  termi* 
nal  solid  angles  are  made  bv  the  meeting  of  three  equal  acute  plane 
angles,  and  the  lateral  by  the  meeting  of  one  acute  and  two  obtuse 
pliuie  angles.  The  cube  is  the  intermediate  form,  having  angles  of 
90° ;  when  placed  with  an  octahedral  axis  vertical,  it  has  a  position 
corresponding  with  that  of  the  rhombohedron ;  the  axis  (z  in  a 
rhombohedron  of  90^  (or  cube)  =V5=1 -224745. 

Under  these  systems  of  crystallization,  and  the  forms  describedi 
the  variety  of  possible  forms  or  dimensions  is  unlimited.  The  cube, 
regular  octahedron,  and  rhombic  dodecahedron,  are  of  unvarying 
reuitive  dimensions.  But  the  right  square  prism  has  one  axis  (the 
vertical)  unequal  to  the  other  two,  ana  it  may  be  longer  or  shorter 
in  any  proportions.  The  right  rhombic  prisms  may  be  indefinitely 
various  in  the  angles  between  the  lateral  faces ;  and  the  oblique 
prisms  may  differ  in  other  angles  also.  Khombohedrons  may  occur 
of  every  angle ;  and  the  hexagonal  prism,  like  the  right  square 
prism,  may  DC  indefinitely  v^ed  in  tne  relation  between  the  ver- 
tical axis  and  the  lateral. 

By  these  modes,  and  also  by  differences  of  structure  hereafter  to 
be  explained,  the  actual  fundamental  forms  of  crystallization  be- 
come exceedingly  numerous,  although  they  belong  to  a  few  simple 
types.  However  numerous  the  kinds  of  substances  existing  in  the 
iaorganic  kingdom,  there  is  no  limit,  owing  to  this  possible  varia- 
tion of  dimensions,  to  the  crj'stallographic  distinctions  which  may 
exist  among  them. 

In  each  system  there  is  a  prism  whose  sides  are  parallel  to  the 
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planes  in  wliicli  the  axes  lie,  and  whose  edgee  equal  the  axes.  Such 
IS  the  square  prism,  f.  %  in  the  dimetric  sy»teni ;  the  rectangular 
prism,  f.  3,  in  the  trimetric ;  ft  5  in  the  mom»elinic,  etc. ;  micb 
prismg  are  the  type-prisms  of  the  sev^eral  systems.  Tliere  is  alfto  in 
each  eystem  (exemoing  tlio  monometrie)  another  prism,  like  the 
rhombic  ijrism,  (f.  4r),  in  the  trimetric,  or  f.  6  ia  the  monoclinic 
system,  winch  has  for  its  lateral  faces  vertical  pianei^  connecting 
tte  extremities  of  the  lateral  axes :  these  are  distinguished  a»  the 
axial  or  fmidamental  prisi^is.  The  type-pn^nn  are  diagonal  to 
theae,  and  are  called  also  the  diagmial  prisms** 


11.  MODTFICA'nONS  OF  CRYSTAlJS. 


In  explaining  further  t!ie  laws  of  crystallography,  we  might 
idopt  either  the  mathematical  method  of  referring  directly  to  flic 
axes  of  the  tonus,  or  the  less  abi^tract  mode  of  basing  the  statements 
of  the  laws  and  their  explanations  on  the  type*priHnis,  The  lattor 
mode,  as  it  ntlonls  the  mind  distinct  solids  fi^r  contemplation  and 
comparison,  is  much  more  simple  to  tlie  leanier,  aud  is  here 
adopted 

Mori'over,  as  the  edges  of  such  prisms  have  the  same  directiOQi  ' 
and  lengths  as  the  axes,  their  relathnis  to  tlio  derivative  fni-ms  are 
more  readily  apprehended,  than  those  of  an  assumed  octaliedron,  cu' 
any  otlier  solid  tliat  might  be  taken  a*^  the  tyjie  nf  the  system. 

As  the  number  of  forms  anumg  the  ervstaly  of  a  Kingle  sj^ecies  is 
often  qnite  large,  there  is  at  tirst  much  apparent  dilliculty  in  trac- 
ing their  connections,  or  distinguisliing  any  symmetry  of  arranM- 
ment.  The  law  govennng  these  moditications  is,  however,  of  3io 
utmost  simplicity.     In  its  application,  it  is  necessary  t»i  have  folly 


*  Ttip  rrlnttofif  of  the  ■«Y«^rftl  fofRiR  o{  eryaiiilB  ara  «]<gantlv  fixhibit^d  by  ti 
fwi«  of  ffluM,     Thry  nmy  U?  rondc  from  common  win  clow  or  pUu*  \ 


I  Ik^  ffli 


5r.u. 

row  if 


flgnri, 
tSifU 


1«  of  #(yWr«4  U»r«»J. 


tit  iU¥  furut  of  thf«  far««  ijif  tho  fm\U\  to  ln«  tiiAiJc,  tnd  tlu'li  unil' 

^  LrlM<».     '111.         '       '  "ly  found  it  convenient  !«» httro 

two  ncJj'i  1(4  tlio  adhesion  b4»twc«n  th« 

•'•"»"*  ,.r  ,.,/....  thfin  between  two  j)i«04i 

•  HnKthe  cKlfCM  wiUi  oar' 
r.  out  for  ill**  jiurp"  ■  d  impcr  If  jirrfi^mbl*?,  as  U  ti 

Thr  pHmurt^*,  wh  ty  Vr*  plunod  within  a  te^ond- 

<  d.     In  thin  way,  a 

ox  hi  I  lit  tdi»arly  U># 

Tiiont»m<'tnc  toliilii, 

/nrp  miiy  be  drawtt. 

,-   :   „      1     ^  ..xi'i  of  gUM  uf  4»r  tJia 

I  diAmond  And  a  rule  Uood  (flue  it  n^eaaiftry  fi»r  unitijiK 
M  4W  fof  attjie|iiii|f  %\ifi  iili|M  of  imprr.  The  tatm  nmjf  bi 
Mi6a  maj-  b«  tfotf^loycd  tn  jdai«<»  of  ^\a*«.  ^^^« 
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wBSt  "fe  understood  hy  mjfrf'far  edges  and  angles,  as  ex- 
OD  i»age  23.  In  the  cube  tlie  t^ilges  are  all  similar  in 
being  equal  and  rectajigulai'.  In  the  jiglit  ^(juare  prism, 
abo,  the  edges  are  rectangular,  jet  the  lateral  are  not  equal  to  the 
hmtkl  in  length,  and  thereiore  thj^  two  are  diseinnlar.  In  the  right 
ibombio  pnsm,  the  lateral  edges  are  of  the  &anie  length,  bnt  two 
ire  obtuse  and  two  acute,  and  hence  they  are  dksiniilar ;  the  hnsal 
«dgee  aire  similar  to  one  another,  being  all  rectangular  and  of  e<jual 
ktistli,  and  also  being  included  by  planes  res^pectively  equal.  iTiift 
smmftiity  of  edges  and  angles  is  m  each  case  a  consequence  of  tlte 
amilar  axial  relations  of  the  planes. 


I.    LAWS   OF  ^TMHETRY    AND   RESrLTING   FpRlfft. 


The  modifications  of  crystals  take  place  according  to  the  follow- 
ing simple  law» : 

L  AU  M<*  sniiULR  jmHs  of  a  aystal  ntay  be  simultanetrmly  and 
mmHarfy  modified. 

XL  Uaif  iJic  ^nnUiRpartJS  of  a  cry^Ud  maybe  mmiluHy  modeled 
imdgMndmt/y  of  t/ie  ot/ur  httlf, 

Tii^    '  resulting  according  to  tlie  finst  law  are  termed  hf}fO' 

MfS!  ,  from  6'Aof,  all,  ioptt,  fiio\     All  similar  edges  or  similar 

sngJieB  of  the  type  prisms,  according  U?  this  law,  will  be  alike  in  the 
niaiber  and  pi^sitions  of  their  planes. 

The  forma  proceeding  trom  the  second  law  are  termed  fumih^- 
dfol.  According  to  it,  half  the  similar  parts  are  alike  in  their  mod- 
iAeBJdi>n»j  and  unlike  those  of  the  other  half;  and  the  parts  of 
either  half  thus  modilied  are  alteniate  or  synunetricallv  related,  so 
chat  the  result  is  in  general  a  (-ymnietrical  solid*  Hie  planer  of  one 
half  are  distinguished  by  the  sign  +,  and  those  of  the  otlier  by  the 

examples  under  the  law  of  hemihedrisni  may  be  classed  as 
,  referring  them  to  the  type  prisms  of  each  system. 

Tbo*«  fomif  in  which  half  the  eioiiliir  angles  or  edg^  iire  modified  indcpend* 
V -of  tile  other  half,  producing — 
In  the  iio!f>^"— ""    -tir]  nisfETRic  syatonis.  tftrahfdrat  and  tpfievoidal  formB^  by 
I  iadfMideoT  rt t  of  the  ulterit ntt*  aiiirk's ;.  thv;h  ot)po«ite  hcee  are  not  par- 

tly SBa  tJb«y  HI  ilk'd  inelin^id  hemihrihon* ;  jia  iu  Boracite, Copper  pyntM. 

kl*eeiDeiit  in  the  dlm^irie  evfitcm  of  two  opposite  bo^nl  edges  at  od6  hMe» 
\  nthfr  two  at  the  opposite  Sn^e,  is  of  the  frntnc  kind ;  as  in  Edingfnnit^. 
1  til*  TKiwRiuc  system,  »iio«<w*/twf<r  fonns,  by  the  replacement   of  half  tha 
rparUt  iif  ooebMie  and  the  dingonaUy  oppouite  of  the  other,  unlike  the  other 
/•aio  PatiM ^        '^      tie 
1  In  the  TEtH  HJEX AGONAL  fV*toim»  hmiifiwrphic  forms*  hy  independent 

rtla  III  L.,^   .J  ,u*ite  extremitws  of  the  crystal;   aa  in  To'pas,  Calamine, 
TtOfBuJinc. 

L  In  die  RWOKJioitEDiiAt  iiy»!<Mn,  by  the  replurements  of  the  alternate  basal  edges  or 
laflic*  of  the  rbornbohedroo — ^forma  ueuallv  <^'al^cd  tetartoh^drat  or  qnarter  forms,  on 
ikf  grcrand  that  malheoiatioany  the  rhomWhedron  ia  hfftnikcdral  to  tho  hexagonal 
piflB,  wluch  ia  the  type  of  the  hexagonal  syatem. 
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It,  'flioAA  fot'iufi  in  which  nil  iho  aiiiiilar  ?inglt;i«  or  vdgee  are  uii)diti0d|  but  by  J 
the  full  or  honiml  tiuiuWr  of  plnrjc?*.  iirf^dncinR — 

L   In  the  MosoMimitf'  syfiicm  pvrkohfiircti  fonn*»  by  a  repine emt'nt  of  th6 
or  An;7l4'«*;  »«  i'^  ryritt*^*    Siteh  fonii*  tiAVe  opposite  fiMs<«  pArsllfil,  «Qd  nre  off 
(ti(lle«l  pitrolif^t  hfitiihtdrott*, 

%  Iti  the  niMn-RH'  ^y^iimt,  p If ramidni  mid  sralnvn^ftl  form»,  by  a  rt?plmctTiient  of 
th#»  diarlit  iolid  itii^k^e.  flocording  to  two  nicthckJ*. 

8,  111  th«>  iiKx^cio^r  it.  AVATtii,  p*/ramidai  nnil  <jyroidal  forms,  by  a  rtsplae«m«ijt  of 
tbo  »<>H(]  iMif(U*i  of  tht'  hi'Xnicutml  ]>rif tij,  uv  tUf  »\x  InUvnl  unifies  af  the  rliombohtt- 
ilroa«  iicci»rding  to  twu  uivtWilfi  ;  iis  in  Qunriz  iiud  A^mtite. 

Ex]>lanatiom  of  tlK^ne  kindsi  of  heijulieflrimii  ai^e  given  in  the  re- 
iiiarkR  which  tbllow  on  tla^  foniis*  of  the  several  systems  of  cryj^tal- 
lization. 

1.  Mtmofmiric  System* 


1,  f/tilo/ityiraL — In  accordance  witJi  the  Hi'st  law  of  syininetry* 

if  asinf^lc  e<lgc  nf  a  cuhc,  *H'tahcdron  or  dodecahedron,  be  trim- 
tinted,  all  will  be  sinndtaneonsly  tnincated,  if.  IT,  I iS  43),  for  all 
are  similar.  If  on  an  eilge  there  is  one  plane  inclined  uneqimlly 
to  tlie  adjoining  facets,  there  will  be  two  ?*ncli  jdanes,  one  inclined 
t^)wards  eaeli  face  with  like  angles,  a?  in  f.  32 ;  such  edges  are  said 
to  be  l*tn\h'd ;  moreover  all  tlie  edge??!  of  thej^e  solids  will  he  simi- 
larly hevehMl."** 

fl.  yf/i^{hfjnf, — ^A  hevehnent  of  the  edges  nf  a  cube  is 

1  f.  3:?,  and  the  result  of  a  coutiiniation  of  the  ]>roce68 

Thia  form  m  bounded  by  twenty-tmir  rriangnlar  fficee. 
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figure  34  is  a  Hitnilar  »<tlid,  proceeding  from  a  tlifterent  angle  of 
bevelment.  The  abo\  e  name  indicates  the  general  raseniblaiice  to 
the  cube  or  hexaliedrt»n,  and  at  the  name  time  ex^iresses  tlie  num- 
ber of  its  facets.  It  ii*  derived  from  rsr^wtis^/hitf*  trnt^s^  if,  ma%  and 
Mp«i,/atv;  tlw  4x6-faco(l  !Nilid. 

TTiii  )dane!<«  itf  in  f.  35.  which  arts  ol>8en  ed  to  re]dace  the  ^Aii\ 
Angb*«'kf  the  octahedron  inclining  at  the  nam e  time  on  it^  eiigt», 
\\  t/nded  to  the  o1>litenition  i^f  the  prinmrv  face*^,  produce  the 

^ii  I  ai«  above,  ( f  Hll}.     The  replacement  of  the  #/a'  acute  stolid 
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ingles  of  the  dodecahedron  by  four  planes  resting  on  its  faces, 
(f  36),  if  continued,  resnlts  in  the  same  solid.* 

By  varying  the  an^le  of  bevelment  of  the  cube,  tetrahexahe- 
drons  of  different  angles  may  be  produced. 

6.  Trisoctahedron. — ^Tlie  angles  of  the  cube  are  represented  as 
replaced  by  three  planes  in  f.  37  and  47 ;  in  one,  they  incline  on 
the  prinaary  faces  ;  in  the  other,  on  the  edges  of  the  cube.  The 
completed  forms  obtained  by  these  replacements  are  seen  in  f  39 
and  49.  Fig.  38  is  an  intermediate  form,  between  37  and  39, 
having  also  octahedral  planes,  (1).  Tlie  resiilting  soh'ds,  though  con- 
siderablj^  unlike,  have  a  general  resemblance  to  octahedrons,  with 
a  three-sided  pyramid  substituted  for  each  octahedral  face.  Like 
the  octahedron,  they  are  fonned  on  the  angles  of  the  cube  bya  re- 
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placement  by  three  planes  instead  of  one,  which  accounts  for  their 
general  resemblance  to  this  solid.  The  name,  trisoctahedron,  is  de- 
rived from  Tpf ,  three-tivus^  aw«,  eiaht^  and  l^pa,  fax;e^  3x8^faced 
solid.  The  mces  of  one  of  these  solids  are  four-sided,  or  tetragonal^ 
those  of  the  other,  three-sided,  or  trigonal  /  they  are,  therefore,  dis- 
tinguished by  the  names  tetragonal  trisoctahedro7i  and  trigonal  ^m- 
octahedron.  The  usual  name  of  the  former  is  trapezohedron. 
Hie  tetragonal  trisoctahedron  or  trapezohedronf  (f  39)  may  be  de- 


41 
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rived  from  the  octahedron,  by  replacincr  its  angles  by  four  planes, 
inclining  on  its  faces,  (f.  41  or  42) ;  from  the  dodecahedron,  by  a  trun- 
cation oi  its  twenty-four  edges,  (f.  43,  44),  or  by  replacing  the  solid 
angles,  obtuse  or  acute,  by  planes  inclined  on  tlie  edges,  (f  45, 


*  The  system  of  notation  umed  in  the  figures  is  explained  on  a  following  page.  It 
may  be  oSseryed  here  that  the  expressions,  22,  83,  and  the  like,  are  to  be  read  as  if 
vTitten.  2-2,  8-8  ;  that  t  stands  for  infinity ;  and  that  there  is  thus  a  oorrespoud- 
enee  between  the  mathematical  symbols  for  the  planes,  and  tJie  Jottoring. 

t  Leueitoid  of  Hal  dinger,  referrmg  to  its  being  the  form  of  Leucite. 


sn 
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wliich  represents  planes  of  the  ti*apezohedron,  33.)    The  planes  33, 
on  f  41  and  45,  result  in  the  trapezohedron  off,  40;  and  theplanee 
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22,  off.  42  and  43,  in  that  off.  39.  Tlie  truncation  of  the  shorter 
edges  of  tetrahexahedrons  produce  trapezohedrons,  (f,  40,  33 
being  tlie  trapczoliedral  planer  on  the  tetraliexahedron  /  |) ;  and 
othem  proceed  from  |i1ane«  on  tl»e  angles  inclined  nn  the  same 
edge. 

Tlie  trigonal  TnmetahMrmi  it  4y\  lias  been  observed  to  pro- 
ceed from  a  cube  by  a  replacementof  the  angles  by  three  planee,  as 
in  f.  47.     Tt  proceetls  from  an  octahedron  by  beveling  its  twelve 
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edges,  ff  4^),  and  from  a  dodecahedron  by  a  replacennent  of  it 
eight  anglof*,  Vny  iJiree  planes  inch*ning  on  the  faces. 

cv  J  J  /K* — Figure  50  repreeents  a  cube,  with  six  planes 

on  each  angle,  and  consequently  forty  eight  in  all.    The  resulting 
fiolid  i«  completed  in  f.  51.     Here,  for  each  face  of  the  octahedron 
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"         Tod  a  low  8ix-mded  pyramid.    Tlie  name  of  this  solid  is 
d'  '>m  the  (trtx^lc,  f|«Jri/,  ^ix-tlnusy  iwa,  cifffif^  and  Upa^/ace^ 

t]u  <     •-  tuced  solid. 

A  rc|iiacemen!  of  the  angles  of  the  octahedron  by  eight  planes, 
prodticins  a  nimilar  solid.    A  bevel ment  of  the  twmty-fmir  edges  of  1 


r  of  EftldiEiiw,  ADodtiif  to  it«  \mng  %  (bnn  «>f  tho  diftaioiid. 
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iron,  (f.  52),  aim  necessarily  pitxlnce^  n  fnriy-eif/hi- 

Othei^  differing  in  their  angles,  may  result  froiii  a  re- 

plieement  of  the  idie  acute  solid  angles  of  the  dodecahedron  by 

^Al  plaiie^  or  the  eight  obtiise  by  mw  planes. 

S.  jBietnihsdrai. 

l!ie  exemplifications  of  the  law  of  hemiliedrism,  are  of  frequent 

irrence. 
Pieore  53  is  an  example  of  the  first  kind  of  hemihedriera,  in  which 
Tuie  angles  of  the  cube  are  modified,  while  the  remaining  half 
are  uainodilied. 

ire  67  i9  an  instance  of  the  seamd  kind.    All  tlie  edges  are 
rly  replaced,  bat  by  one  of  the  two  beveling  planes  represent- 
in  €   S2.     The  plane  t2  is  enlarged  in  f.  6S.     From  uim  last 
it  will  be  observed,  that  the  suppressed  jilanes  are  those 
lich  were  alternate,  and  tliat  two  planes,  V2,  iiicline  on  each  face, 
R),    The  CTTStals  have  therefore  a  synmietrical  character. 

Another  instance  is  observed  in  t  73,  in  which  eacli  angle  of  the 
l^ibe  i»  replaced  by  three  out  of  the  six  intermediaries  in  f.  50 ; 
Lj,  by  balf  the  number  of  planer  whicli  the  first  law  would 
[juire- 

THrahedral  fiemth^droT^s. 
t,  TeiraKedran  or  Hern  i-octahedron,- — If  half  the  angles  of  a  cube 
)  replaced  by  a  single  plane,  (f.  53,  54),  the  resulting  form  is  a 
fetnhedron  or  hemi-octahedron,  (f,  55,  66»  one  (+)  resulting  from 
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the  angles  modified  in  t  53,  and  the  other  ( — )  from  a  replacement 

'  the  other  &ot  of  angles,)    The  same  form  may  proceed  from  an 

lahedron  by  an  extension  of  one  half  of  its  taces  to  the  oblite- 

jiion  of  the  other  half,  (f  57). 

The  plane  angles  of  the  tetrahedron  are  60^ ;  the  interfacial 

W  81°  44', 
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Figure  58  repreaents  a  combination  of  tlie  faces  of  the  tetrahe- 
iron  witli  the  laces  t,  (or  those  of  a  dodecahedron). 


ORTST  ALLOOR  AJ*1TY* 


on  but  half  the  angles,  produce  the  Bolid  iu  f,  59,    Tlie  faces  are 
trigannl^  and  the  solid  m  called  a  nqirmd^ 

Ql  62  eS  64 


The  planes  2  in  f.  47,  when  occnring  on  but  half  the  angles  of 
the  cube  and  enlarged,  form  the  solid  in  f,  l>0  ;  itg  faces  are  tftragi-h 
naL     It  is  the  ddUih4'dron  of  Haidinger. 

Figure  iM  represents  the  eiiproid  combined  with  the  tetralie- 
dron  ;  f.  62,  the  same  with  planes  of  a  tetrahexahedron,  ?3  ;  f.  03, 
with  planes  of  a  dodecahedron ;  f.  »H,  with  planes  of  a  deltohedron, 
similar  to  f.  60, 

i\  Jtidineff  or  tetraheftral  He- 
mi'hexoctah^di*on. — A  solid  of  tliii* 
kind  is  represented  in  f*  ♦S.^,  It  is 
tonned  by  a  replacement  of  half 
the  angles  of  tne  ciilio,  by  six 
planen,  similar  to  th*>;c  in  f*  50. 
As  the  npjmgite  faces  are  not  par- 
allel,  it  is  an  huiuied  /wmi-nexoetahednm. 
the  Bame^  with  the  faces  of  the  tetrahcdroju 

B,  Pyritoh  '^^drom, 

d,  Ilfviid^  -/u    or    Pmt4i^ijfi€d   Ihd^eahedrmu — A 

cube  iii  repreeented  iu  f.  67«  with  but  one  of  the  two  beveUiig 

iT  68  69 
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Figure  66  represents 


70 


71 


planes  on  each  edge*  given  in  f.  32.  Tlie  ^me  planes  are  enlarged 
m  f  08;  £  69  represents  the  completed  eoUd  ;  iind  f  70  is  the  tup- 
plemetitarr  or  —  form*  Tlie  second  of  the  above  names  t§  com- 
munly  applied  to  this  soUd.     It  if  the  ;  * ''  of  Haidinger. 
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Figures  *  1,  72,  exhibit  tlie  planes  on  tlie  octahedron,  which,  ex- 
taded^  frfve  risKJ  to  f.  Hf*. 

*•    '  ''   or   P^n%Aedmf  I/rtm/ii^^ockrfudron.^Whm   all 

thee*  I-  .:..^le8  of  tlie  cube  are  replaced  by  tliroc  alternate  planes 
but  of  ^w:  intermediarit^  (£  73),  a  fonn  like  that  in  f.  74  m  pro- 
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teeed.     It  has  jmralld  c^pijo^ite  faces.    It  Is  tho  diploid  of  Hai- 
^liiiger.     Figure  75  shows  tlie  same  plantsB  on  an  octahedron, 

*2.  Divtitne  System, 

The  uiorliticatioa'^  r»f  thv  basjil  and  lateral  edges  of  a  square 
liri«cin,  tttke  place  indenendontly,  nwiri^  to  their  di^ssiTnilaritv- 
ilieliitera]  edges  are  included  \ry  equal  planes,  and,  therefore,  may 
betrancated  or  beveled,  it  7B,  IS'i  Tlie  ba,sal  edges  are  similarly 
rej>laced  ;  l»ut  being  the  intci^sectinnt^  of  unequal  i>lane«,  they  are 
never  tnincated  or  beveled,  A  plane  on  these  edges,  therefore, 
mclincss  iiiiei|ually  on  the  adjacent  faces,  {f,  80,  83). 

The  simiiar  intA?nnecUary  planes  on  each  angle  can  he  but  two 
ifi  number,  it  8K). 

TJie  production  of  a  square  octaliedron  from  the  ix»plaeement  of 

ttie  anmeB  of  the  square  prinm,  is  explained  on  page2S,  (f.  20,  12), 

_iving  different  inclinations  to  the  plane  on  tlie  angles,  other 

itedrons  are  nbtained  of  longer  or  shorter  vertical  axc^, 

A  truncation  of  the  lateral  edges  of  the  typical  square  prism, 

rise   to   another    square    prism,  (t*  77),  the  axial   prism. 

lent  of  the  same  lateral  edges,  (f.  78),  affords  eight-sided 

W  T7  .78  7» 
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(£  79),    of  different  angles,  according  to  tlie  angle  of 
ml, 

Inndamental  octahedron  (f,  12)  proceeds  fruni  t!ie  axial 
by  a  replacement  of  the  !»iisal  edges,  (f.  SO,  81) ;  the  basal 
of  this   wi^uare   prism  eorre.'^ponding  to  the  angles  of  the 
(coiupare  f,  i>i»  and  20),     Another  series  of  octahedrons  is 
tewad  on  th«  atigles  of  the  axial  square  prism,  (f,  82),  or  the  basal 
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edges  of  the  diagonal  square  prism,  f.  83  ;    f  $4  renrwenfep  tne 
octahedron  li  of  t  83,  and  also  within  this,  that  of  Ji.    Tlie  ocla- 
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^^^^ 


hedrons  of  one  aeries  replace  the  pyramidal  edges  of  the  other, 
(£  85),  or  are  situated  on  the  angles  basal  or  vertical,  and  incline 
on  these  edges^  (f  86),  li  or  2i  being  octahedral  planes  of  one 
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series,  and  1  uf  the  other.     Figme  87  represents  the  octahedron 
I,  combined  with  the  lateral  faces  tif  the  iJiai^onul  or  type  pristn. 

Two  planes  on  each  angle  of  a  nquarc  priniu,  (as  in  i\  88),  pve^ 
rise  to  a  double  eight-sided  pyramid,  if.  8!|),which  may  be  of  various 
proportions,  according  to  tfie  iticltnatiou.  Tlie  same  planes  on  the 
octahedron  I,  cither  bevel  the  edges,  (f  90),  or  replace  the  anglea 


H 


a 


by  two  planes  corresponding  to  each  terminal  edge.  In  this  Si>lid 
tl'ie  terminal  edges  are  of  two  kinds,  one,  the  axial,  (X).  terminating 
in  the  poles  of  Uie  lateral  axes ;  the  other,  the  diagonal,  ( J^),  inter- 
mediate in  nosition. 

Tlic  h^tmn^dral  forms  are  as  follows : — 1.  Tlie  rtphenoulal^  corres- 
ponding to  the  tetraheJral  of  the  moiiometric  syj^lem,  the  alternate 
angles  being  replaced  ulike.  Half  the  plan^.'si  1,  oft'  2i>,  produce 
the  scalene  p\Tamid  represented  in  f  iU  ;  and  the  other  half,  that 
of  f  92  ;  ancl  two  planes  on  half  of  the  angles,  afford  the  form  in 
f.  93.  Figure  94  represents  the  sphenoid  with  the  vertical  planes 
of  the  diagonal  square  prism  ;  and  f.  95  shows  the  combination  of 
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L  A3,  with  the  octahedron  li.    2.  Pyramidal-^  produced  by  the 
occnrrence  of  one  of  the  two  planes  on  each  angle,  (see  f.  88),  tlie 

92  98  94 


•occurring  plane  at  each  extremity,  about  the  edge  of  the  prism, 
being  on  the  same  side  of  the  edge,  or  in  the  same  vertical  lino — as 
in  f.  96.  The  resultant  fonn  is  a  square  octahedron ;  occurs  in 
Tungsten.  Another  kind  of  liemihedrism  may  occur,  which  is 
like  the  last,  except  that  the  plane  at  each  extremity,  about  eacli 
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edge  of  the  prism,  is  on  different  sides  of  the  edge,  as  in  f.  97 ;  the 
resultant  form  is  represented  in  f.  98.  In  96,  the  plane  is  the  left 
uf  one  base,  and  (the  jmsm  being  inverted)  .the  i^ght  of  the  other, 
(or  the  reverse) ;  in  f.  97,  the  plane  is  the  'i'ight  of  each  base,  (or  the 

8.   Tmnetnv  ISyntevt. 

Tlie  edges  of  the  right  rectangular  prism  are  of  three  kinds, 
ibeing  diiferent  in  length),  and  those  of  eacli  kind  are,  according 
iij  the  law  mentioned,  independently  modified,  (f.  99, 103,  105). 
Moreover,  none  of  tliem  can  be  tnmcated  or  beveled,  in  conse- 
quence of  the  inequality  of  tlieir  including  planes. 

Planes  on  the  angles  incline  imeqiMlIy  on  the  three  adjacent, 
uneuHul  planes.  The  angles  are  similar,  and  therefore  will  be 
mrxfified  simultaneously,  (H  23). 

Tlie  lateral  edges  of  the  right  rhombic  prism  admit  of  tnin ca- 
tion and  bevelment,  because  of  the  ecpiality  of  the  lateral  planes. 
The  obtuse,  however,  are  modified  independently  of  the  acute, 
(f.  101,  102).  Tlie  obtuse  solid  angles,  and  the  acute,  are  also 
independent  in  theii*  modifications,  (f.  107,  108).  Tlie  replace- 
ments of  the  basal  edges  are  similar  and  simultaneoiis,  (f.  24). 

^>n  page  28  it  is  shown  that  a  replacement  of  the  lateral  edges 
nf  the  rectangular  prism,  (f.  21,  22),  produces  a  right  rhombic 
prism.     By  varying  the  inclination  of  the  replacing  planes,  differ- 
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ent  rhombic  prism  are  obtained.  In  f.  99,  n,  I,  and  t%  are  planes 
of  three  snch  prisms,  /,  being  the  prism  represented  in  f.  4,  and  in 
the  interior  of  f.  100,  having  the  same  axes  as  the  rectangolar 
prism;  ti  corresponding  to  the  prism  12  ti.  in  f  100,— -{that  is. 


with  the  planes  ii. 

A  replacement  of  the  basal  edges  produces  otlier  rhombic, 
prisms,  which  are  horizontal  in  position,  and  are  called  domeSj 
Ijrom  dtffrt),  or  domtut^  house,  or  placed  like  the  roof  of  a  house). 
Figure  104  represents  the  dome  corresponding  to  the  pluies  II  in 
f.  103 ;  it  is  parallel  to  the  longer  lateral  axis,  and  is  called  a 
macrodome^  (rrom  ftoxpo^,  large  and  dome).  Figure  105  contains 
planes  (It,  2t)  of  two  domes  putdlel  to  the  shorter  lateral  axis, 

106 


whidi  are  called  hrachydameSy  (from  ^fKxy^yfthoti  and  dome\  Tliese 
brachydomes  are  presented  comuleted  in  f  106,  the  outer  ueing  2t, 
and  tJie  inner  It.  Hie  former  nas  the  vertical  axis  twice  that  of 
the  latter.  In  f  107,  tlie  planes  It  and  It,  (f.  103,  105),  are  repre- 
sented on  a  rhombic  prism,  the  angles  of  which  they  feplace. 
Hie  production  of  a  rhombic  octaiiedron,  by  replacing  tlie  angles 
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of  a  rectangular  prism,  or  basal  ed{^  of  a  rhombic,  is  mentioned 
on  page  8c ;  (compare  f.  23,  24,  with  18).    Other  planes  00  the 
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ngloB  prodnce  other  octaliedronB.  The  planes  Is,  m  f.  108,  cor- 
i«RMmd  to  the  octahedron  of  f.  109 — (that  is,  have  the  same  mntual 
incrauitions  as  the  faces  of  the  latter) ;  the  longer  lateral  axis  is 


110 


twice  that  of  f.  13,  or  that  of  the  dotted  iignre  in  109.  The  planes 
S^  in  f.  110,  in  the  same  manner  correspond  to  the  octahedron  in  f. 
HI,  in  which,  both  the  vertical  axis  and  one  of  the  lateral  are 
twiee  the  same  in  t  13.  The  planes  21,  in  f.  110,  belong  to  a 
macrodome  different  from  that  in  f.  103, 104. 

Hemifudri^nLt  in  the  trimetric  system,  produces  two  kinds  of 
fcnns.  1.  MoMcliniCy  when  the  lower  extremity  of  a  cirstal  in 
frmt,  and  the  diagonally'opposite,  differ  in  their  raodincations 
from  the  npper  extremity  m  front ;  the  forms  resemble  those  of 
die  monoclinic  system,  but  differ  in  having  the  angle  between  the 
Tertijcal  and  lateral  axes  90<^.  An  example  is  shown  under  datho- 
lite  and  humite.  2.  Hejmmorphic^  when  all  the  similar  parts  of 
one  base  are  modified  alike,  but  unlike  the  corresponding  parts  of 
the  other,  as  in  calamine  and  topaz,  (q.  v.) 

In  this  system,  the  angle  between  O  and  the  vertical  prismatic 
planes,  is  90^,  and  ^i :  «=90°. 

4.  Monoclinic  System. 

In  the  Monoclinic  System  the  obliquity  of  the  crystals  (or  of 
the  vertical  axis  towards  the  clinodiagonid)  makes  the  upper  and 
lower  parts  in  front  different,  one  obtuse  and  the  other  acute,  and 
they  are  independently  modified,  ah  in  f.  112, 113.     But  the  angle 
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'»f  the  vertical  axis  with  the  orthodiagonal  being  right,  and  there- 
lore  alike  on  f>pposite  sides,  the  planes  on  the  four  lateral  angles 
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of  the  ublique  rhombic  prism  are  alike,  as  in  f.  114.  The  four 
planes  It,  in  tlie  last  mentioned  figure,  make  a  clinodiaconal 
prism,  or  dinodatne;  the  plane  1?*,  in  f.  112,  is  a  hemi-orthodbme; 
and  the  same  with  -It,  f.  113. 

The  lateral  edges  are  replaced  as  in  tlie  trimetric  system.  The 
relation  of  the  two  forms,  in  f  5  and  6,  is  shown  in  f.  26.  Octahe- 
drons may  result  in  this  system  as  in  the  trimetric ;  but  they 
consist  of  two  sets  of  planes,  or  hemi-pyramids,  as  shown  in  f.  115, 
in  which  1, 1,  are  on  the  obtuse  angles  of  the  outer  prism,  or  cor- 
respond to  the  obtuse  basal  cd^  of  the  inner,  while  -1  are  on  the 
acute  angles  or  edges.  The  completed  oblique  octahedron 
oorresponos  to  the  pumes  1,  1,  -1,  -1,  as  in  f  116, 116.  The  ver- 
tical axis  a  is  ohlicpie  to  by  the  clinodiagonal,  but  at  right  angles 

with  6',  the  orthodiagonal.  The  angle  of 
obliquity  is  called  the  angle  y  or  C. 
Other  octahedrons  arise  from  planes  of 
different  inclinations. 

In  this  system,  the  angle  between  the 
plane  O  and  ii,  (f.  6),  is  90° ;  0  on  other 
prismatic  planes  is  an  obliqiie  angle ;  ii 
on  the  faces  of  different  clinodomes  is 
oblique :  n  on  ii^  and  ail  hemi-orthodomes,  =90^^.  The  particular 
plane  to  be  taken  as  (>,  or  as  /,  may  be  a  question  for  particular 
species ;  tlie  O  will  always  bo  one  of  the  planes  in  the  clinodi- 
a^nal  section ;  while  any  prismatic  planes  not  piorallel  to  either 
diagonal,  or  any  octahedral  planes,  may  be  taken  as  /.  When 
there  is  no  very  distinct  cleavage  to  guide  to  a  decision,  (and  even 
when  such  cleavage  exists^  it  is  common,  though  not  always  best, 
to  assume  those  planes  as  the  irmdamental  form,  which  will  render 
the  calculations  and  symbols  of  the  planes  most  simple. 

5.  Tridmic  System, 

A.S  only  diagonally  opposite  edges  or  angles  (^f.  8)  are  similar  in 
the  Trictinic  System,  tnere  can  be  in  a  tnclinic  crystal  but  two 
planes  of  a  kind,  as  in  f  117, 118.    The  inclination  of  O  on  /, 


differs  fnnii  O  on  I',  Tliu  prism  formed  by  ])lanos  on  the  pris- 
matic edges  of  f  H,  parallel  to  the  diagonals,  has  the  same  relation 
to  the  form  in  H  8,  as  that  of  f.  6  to  f  6,  of  the  moni>cIinic  system ; 
but  unlike  the  prisms  of  the  monodinic  system,  0  does  not  make 
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«  right  an^le  with  any  of  the  lateral  planes;  there  are  uo  right 
angm  in  tnclinic  forms.  The  replacement  of  tlie  basal  edges  of 
the  prism,  in  f.  8,  by  homologous  planes,  may  produce  an  octa- 
hedron ;  but  it  will  be  includea  by  four  sets  of  planes,  two  of  a  kind, 
as  reproBented  in  f.  119.  These  planes  occur  independently  on 
crpMBy  and,  owing  to  their  independence,  actual  octahedrons  are 
not  met  with  iri  nature. 


H.  Hexagonal  System. 

1.  Holohedral. 

a.  In  the  hexaqt/nal  prisin,  (f.  10),  the  basal  edges  are  alike  and 
liave  fumilar  modifications,  and  the  same  is  true  of  Uie  lateral  edges, 
and  the  solid  angles.  When  a  similar  plane  occurs  on  each  basal 
edge,  (tl  120),  or  each  basal  angle,  (f  121),  the  resulting  solid  is 
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a  double  six-aided  pyramid, (f.  122),  called  A\\v<oH(kU^d4Hbe(ihalrim^ 
•  »r  a  dihAiJCiigonat  pyriihdd ;  it  is  the  Qwirtzoid  of  Ilaidinger. 
Figure  121  represents  planes  of  three  diiFerent  pyramids  on  the 
angles,  viz.,  12,  ^2,  22,  which  differ  in  the  length  of  the  vertical 
axis. 
Each  wjlid  angle  of  the  hexagonal  prism,  may  be  replaced  l^y 

12a 


two  similar  planes,  (as  in  f.  123), 
and  the  extension  of  such  planes 
prf>dac€5s  a  double  twelve-sided 
Dvraniid,  ^f.  124) — the  hcryllaid. 
The  bervlloid  has  two  kinds  of 
terminal  edges,  one,  JT,  tlie  ax- 
IfU :  tlie  other,  y,  the  diagonal. 

The  truncation  of  the  lateral 
edges  of   the  hexagonal  prism 
leads  U*  a  secrmdary  hexagonal  prism,  (f  J)),  and  (f.  121)  diagonal 
t«»  the  lirst;  and  bevelmcnt  leads  to  diftcrent  twelve-sided  prisms. 

Inthorfiwfi/fo/uidron^  tlie  vertical  /^Milid  angles,  as  they  are  formed 
Uythe  meeting  of  three  eciual  planas  and  e(]ual  plane  angles,  may 
5»e  tnuicated,  or  replacea  by  three  or  six  similar  planes.  The 
for  a  similar  reason,  jnay  bo   either  trumxited  or  beveled. 
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The  tenninal  edges,  however,  are  replaced  independently  of  the 
lateral. 

The  lateral  angles,  six  in  number,  are  replaced  simnltaneonslj. 
Two  like  intermediary  planes  may  occur  on  each. 

The  derivation  of  two  six-fiided  prisms  from  a  rhombohedron, 
has  been  explained  on  pa^  30 ;  one,  by  a  truncation  of  the  six 
lateral  edges,  (f.  29) ;  the  ouier,  by  a  replacement  of  the  six  lateral 
angles,  by  planes  parallel  to  the  vertical  axis,  (f.  30).  The  remain- 
ing parts  or  the  primary  faces  on  the  first  of  the  above  prisms,  are 
rhombic;  those  on  the  second,  kt^  pentagonal. 

A  truncation  of  the  terminal  edges  of  the  rhombohedron,  is 
observed  in  f.  125.  Since  these  ed^  are  six  in  number,  three  at 
one  end  of  the  crystal,  alternating  with  three  at  the  other,  the  solid 
formed  bv  the  extension  of  these  planes,  must  be  an  oblique  solid, 
containea  under  six  equal  faces :  or,  in  a  word,  a  rhombohedron. 
Moreover,  because  the^i^oZ  on^^^^aresix,  and  three  alternate  are 
nearer  the  lower  extremitv  of  the  axis,  and  the  remaining  three 
near  the  upper  extremity,  tne  planes  on  these  angles,  if  not  parallel 
to  the  vertical  axis,  incline  alternately  above  and  below,  (f.  126); 
and,  therefore,  by  their  extension,  will  give  rise  to  rhombohedrons. 
These  rhomboh^rons  will  differ  in  the  lengths  of  their  vertical 
axes,  as  these  planes  vary  their  inclination.  The  nearer  they 
approach  to  parallelism  to  the  vertical  axis,  the  longer  the  axis  of 
the  rhombohedron;  and  the  six-sided  prism  formed  on  these 
angles  may  be  considered  a  rhombohedron,  with  an  infinite  axis. 
Moreover,  other  rhombohedrons  may  be  formed  by  replacing  the 
terminal  angles  by  three  planes  inclined  on  the  faces  or  terminal 


edges;  and  as  tlie   planes  of  such  secondary  rhoniboluKlrons  ap- 
pruacli  lit)ri»>ntality,  they  ap|>rf>xiniHti^  tr»  the  U^rniinal  or  tmnoa- 


HODirttUIIQMB  C9  GBYflTAia. 


4T 


ting  plane,  O^  which  plane  may  be  viewed  as  a  rhombohedron  with 
the  ttd8=0. 

In  C  137,  the  lateral  edges  of  a  rhombohedron  are  beveled ;  an 
extension  of  these  beveling  planes  prodnces  the  solid  represented 
in  the  dotted  lines  of  this  ngnre,  which  is  called  a  sadenohedran. 
It  is  a  aolid  included  bv  twelve  scalene  faces.  The  twelve  edges 
an  of  three  kinds :  1,  tne  longm*  terminal,  Y;  2,  the  shorter  ter* 
mmal,  X/  8,  the  basal,  Z.  Bj  other  beveling  planes,  (f  138), 
other  flcfllenohedrons  are  formed ;  and  as  the  vertical  axis  increases, 
thcypftSB  into  the  diagonal  hexagonal  prism,  tS,  (f.  9).  Hus  prism 
mav  nenoe  be  considered  a  scalenoheoron  with  an  infinite  axis. 

Berelments  of  the  terminal  ec^  (f.  129)  give  rise  to  other 
■milar  solids ;  and  rmlacements  of  tne  lateral  angles  by  two 
plaaea,  (£  13(n,  afford  still  other  scalenohedrons.  Again,  the 
rsplacement  Of  the  terminal  edges'  of  scalenohedrons,  or  of  the 
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angles,  by  planes  inclined  on  these  edges,  gives  rise  to  different 
riiombH^hedrons.  In  f.  131  there  are  plwes  of  the  rhombohe(ht)n, 
4J?;  in  f.  182,  planes  of -5-ff  /  in  f.  133,  planes  of  |-ff  /  in  f.  134, 
planes  of  -2 A.  A  bevelment  of  the  terminal  edges,  or  a  replace- 
ment of  the  angles  by  tux>  planes  inclined  against  each  terminal 
edge,  produces  other  scalenohedrons,  (f.  133, 134). 

When  a  rhombohedron  has  its  lateral  angles  replaced,  as  in 
C  126,  and  the  plime  is  inclined  to  the  verti^  axis  at  the  same 
angle  as  J7,  a  dinexagonal  pvramid  or  c^oartssoid  results.  Such  is 
the  origin  of  the  pyramids  or  crystals  ot  quartz. 

In  cryBtalloffrapnic  calculations,  the  rhombohedron,  scaleno- 
hedron,  and  related  forms,  are  regarded  its  hemihedral  modifica- 
tions of  the  hexagonal  prism,  ana  we  proceed  now  to  speak  of 
them  in  this  relation. 

2.  Hemihedral. 

As  the  rhombohedron  results  from  a  hexagonal  prism  by  a  re- 
placement of  the  aUemate  basal  edges  (f.  31)  or  angles,  it  is  in 
this  relation  hemihedral ;  and  since  either  set  of  alternate  edges 
of  the  prism  may  give  rise  to  a  series  of  rhombohedrons,  it  is  usual 
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to  distin^iish  one  set  by  the  sign  +9  &nd  the  other  by  the  ngn  -. 
In  the  double  pyramid  of  qnartz,  as  jnst  explainecl,  we  haye  a 
form  in  wliich  both  of  these  rhombohedrons,  +£  and  -Ji^  are 
combined,  producing  a  symmetrical  solid. 

The  scalenohedrons  haye  the  same  relation.  To  comprehend 
this  form  and  other  hemihedrons  more  fully,  the  holohednil  form, 
in  f.  123,  may  be  again  referred  to.  It  is  a  hexagonal  prism  with 
two  planes  on  the  angles  at  either  base,  inclined  on  eacn  faoe,  one 
the  right,  {r\  at  the  right  upper  angle  of  each  face,  the  other  the 
left,  (A    In  nemihedral  forms,  half  of  these  planes  are  snppreased. 

1.  If,  as  in  f.  135,  the  suppressed  planes  are  those  below,  for  the 
left  face  /,  (f.  123),  tliose  aboye,  for  the  middle  /,  those  below,  for 
the  right,  and  so  on,  alternating  around,  the  resulting  ^rms  are 
scalenohedrons ;  for  each  occurring  pair,  /,  r,  corresponda,  as  is 
seen,  to  a  face  {12)  of  the  rhombohedrDn.  This  kind  of  hemiho- 
drism  is  called  the  rhatnhohedral,  by  Naumann. 

If  the  faces  tliat  alk  suppressed  in  f.  135,  should  be  the  occurring 
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faces,  and  the  others  were  8ui)pre88ed,  the  same  solid  would  result 
in  an  inverse  i)08ition.  If  the  rhombohedral  plane  H,  in  f.  185,  is 
taken  as  +/?,  then  the  scalenohedron,  in  the  same  figure,  will  be 
+,  and  the  in  verec  one,  — ;  for,  in  f.  1 35,  the  planes  Z,  J?,  r,  belong 
to  the  same  axial  sector;  while  B  would  not  be  in  the  same 
sector  with  the  ])lanes  of  the  inverse  scalenoheilron.  VHiere  yari- 
ons  s(!alenohe<lral  planes  occur  together,  there  may  be  among  them 
lM»th  +  and  -— ,  with  +  or  —  rhombohedral  planes. 

2.  In  another  kind  of  heinihedron,  the  occurring  planes  of  the 
two,  y,  /,  in  f.  123,  may  l>e  the  r  on  each  angle  at  one  base,  and 
the  /  on  each  at  the  other  base,  as  in  f.  136.    Tliis  varietj'  is  excm- 

Slilied  in  auatite.     It  is  called  the  pj/rarnidaJ-  hemihedrism  by 
rauniann,  tiic  resulting  solid  being  a  six-sided  pyramid. 

3.  In  another  kind  of  liemihedron,  the  <K*curring  i)lane8  may  be 
thi»  /of  both  bases,  as  in  f.  137,  or  the  /  of  lM)th  bases.  lliiB 
occurs  in  quartz,  (sec  under  that  sjwcies),  and  is  called  the  irt^pt- 
ro/ii'fi/v/  bv  Naumann,  the  resulting  solid,  made  U])  of  such  planes 
extended,  fieing  a  trai>ozohodral  double  pyramid.  It  is  also  called 
yyn^hhil  hemihedrism,  the  ])lane8  g}Tatmg  to  the  right  or  left  at 
each  base. 
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'  A  triangnlarprigr^,  a  hemihedral  form  of  die  hexagonal  prism, 
ind  also  nenuhedrana  of  twelve^anded  prisms,  are  of  frequent 
ocaar&kce  in  Tonnnaline. 

3.  TeiarioAedral  Farms, 

Teftartohedral  forma  are  tme  hemihedral,  if  the  rhombohedron 
Older  which  they  occur,  is  taken  as  the  type  of  the  crjrstal ;  but 
referred  to  the  hesugonal  system,  as  is  conveniently  done  in  calcu- 
litioii8»  they  are  tetwtohedral  forms,  or  contain  only  on^fnurth  the 
mmhcnr  of  planes  occurring  under  complete  symmetiy. 

L  In  one  land  of  tetartohedrism,  the  occurring  planes  are  tlie 
ahemate  of  thoee  on  the  angles  in  f.  136 — ^that  is,  only  the  alternate 
r^  of  one  base,  and  the  alternate  Ts,  at  the  other.  A  form  of  tliis 
kind  oonaiBtB  of  six  planes,  and  being  oblique,  is  a  kind  of  irregular 
rhombohedron.  It  is  found  in  Titanic  Iron,  and  is  called  rhomlnv 
hedral  tetartohedrism. 

2.  In  a  second  kind — ^the  trapezohedrcl  tetartohedrism  of  Nau- 
oiann,  (also  ffyraiddC^ — the  occurring  planes  arc  the  alternate  r's 
>t  both  bases,  (f.  137),  (or  the  alternate  Ts).  It  is  observed  in 
Quartz.     (See  under  that  species^ 

3.  There  is  also  a  third  xind,  m  which  the  oppoHite  extremities 
of  a  rhombohedrally  modified  prism  are  unlike  in  tlieir  modifica- 
tions, aa  seen  in  Tourmaline.  It  is  an  example  of  hemimorphic 
tetartohedrism. 

n.  LAW  OF  HCSIERICAL  PBOPOBTION,  IN  THE  MODIFIOATIONS  OF  ORY8TAL9. 

This  law  ffives  a  mathematical  basis  to  the  science,  adding  to 
inrmmetry  of  arrangement  a  numerical  relation  in  the  position  of 
tbe  planes.    It  is  as  follows: 

Tke  posUion  of  ]^4mes  is  related  in  some  simple  ratio  to  the 
rde^ivel£ngthsqf  me  aa^rf  a  crystal. 

For  example. — ^In  a  cube  the  axes  are  equal.  A  plane  on  an 
edge,  if  extended  to  meet  the  axes,  would  cut  two  of  tnese  axes  at 
iiHne  distance  from  the  centre  of  the  cijstal.  Now  tliis  distance 
for  these  axes  will  either  be  as  1 :  1,  (t,  f.  17),  that  is,  a  ratio  of 
eijnalitf — a  truncating  plane ;  or  a  ratio  of  1 :  2,  (like  t2,  f.  82,  33), 
1 : 3,  (£  84),  2  :  3,  or  some  other  simple  ratio.  There  is  no  hap- 
hacara  seafaring  of  fSaces,  but  a  complete  subserviency  to  this  sim- 
ple law.  If  the  axes  are  unequal,  as  in  a  trimetric  form,  then  the 
mio  is  of  the  same  character,  except  tliat  the  relative  lengths  of 
the  axes  come  into  the  consideration.  Tlius  if  a^  &,  are  the  axes, 
the  ratios  will  be  \a  :  li,  (li,f.  103,  or  It,  1 112),  or  la  :  2&,  la  :  9h, 
indso  on. 

To  explain  more  precisely,  let  A  Ay  BB^  CC^  f.  138,  be 
three  axes  crossing  at  right  angles,  as  in  the  monometric, 
dimetric,  and  trimetric  systems;  a,  h^  o,  maj  stand  for  the 
halves  of  these  axes,  or  for  AS,  BSy  OS,  respectively.  All  planes 
of  a   crystal  meet  (or   will  meet   if  extended)  one,  two,  or 
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three  of  these  axes.    A  plane  may  paas  through  J.,  and  be  paral- 
lel to  BBy  CO,  or  throngh  B,  and  be  par^l  to  AA,  CC:  or 
j3g  though  C,  and  be  parallel  to  AA,  BB. 

Such  planes  meet  one  axis,  at  a  distance  1, 
and  the  others  only  at  an  infinite  distance, 
which  is  equivalent  to  being  parallel  to 
them.  Hence  the  expression  1 :  ao  :  oc 
describes,  in  a  general  manner,  the  position 
of  such  planes ;  and  it  becomes  more  spe- 
cial by  adding  the  letters  markinff  the  par- 
ticular axes  t&at  are  meant  in  eacn  case,  as 
la:  cKhi  ooc,  when  parallel  to  h  and  c,  ooa : 
ccb  :  1^  when  parallel  to  a  and  ft,  etc  The 
fSfu^ee  of  a  cube,  square  prism,  and  rectan- 
A  gular  prism,  are  of  this  kind.    See  abo 

£5. 

Again,  a  plane  may  pass  through  the  points  B  and  C«  and  be  par- 
allel to  AA\  or  through  A  and  Cy  and  be  parallel  to  BJB',  or  through 
A  and  B,  and  be  parallel  to  CO.  Such  planes  meet  two  axes  at  a 
distance  1,  and  are  parallel  to  the  third ;  and  hence  1 : 1 :  od  is  a 
general  expression  for  them  ,  (that  is,  for  the  first  case,  when  the 
plane  is  parallel  to  AAy  lb  :1c:  ooa,  or  what  is  the  same,  ooa :  IS : 
Ic  ;  and  so  for  die  others).  Or  the  plane  which  is  parallel  to  AA^ 
and  cuts  BB*  and  CO^  may  meet  BB  at  a  distance  trom  the  centre, 

Sual  to  26  (^—%BS)  while  it  meets  CC  at  the  distance  Ic,  (=1CSS). 
len  the  expression  ooa :  26 :  \c  indicates  the  plane.  If  the  ratio 
of  &:{;  equals  3:1  instead  of  2:1,  the  expression  becomes  oca :  85 : 
Ic.  In  ttie  same  manner,  3a :  ooo :  le,  would  imply  that  the  plane 
is  parallel  to  BB\  and  meets  ^il  at  a  distance  3a,  while  VO  is 
met  at  a  distance  \c. 

A^n,  if  the  plane  passes  through  the  points  A,  B,  0,  it 
has  uie  parameters  la:  1^ :  \c :  or  if  a,  6,  o,  are  equal,  it  becomes 
1:1:1.  But  if  J.  be  removea  to  twice  its  distance  from  Sy  then 
the  ratio  would  be  2a:  16 :  Ic;  or  if  ^  be  removed  to  twice  its 
distance  from  S,  the  ratio  would  be  la :  26 :  Ic;  or  if  boUi  A  and  0 
be  so  removed,  it  would  be  2a :  16 :  2c.  Thus,  in  all  cases,  what- 
ever the  position  of  the  plane,  the  ratio  admits  of  being  expressed 
in  simple  numbers.  The  planes  mav  not  actually  meet  the  axes, 
but  would  meet  them  in  each  case^  Twhen  not  parallel  to  them),  if 
the  plane  and  the  axes  were  extended ;  and  thus  meeting  them,  the 
ratios  of  the  parameters  would  be  as  indicated;  for  these  ratios^  for 
a  plane  of  given  inclination,  are  the  same,  whether  the  intersections 
are  nearer  to,  or  farther  from  Sy  on  the  principle  that  a  line  paral- 
lel to  tlie  base  of  a  triangle  cuts  the  sides  prouortionally. 

ma :  nb:  re  is  R  general  expression  for  all  planes,  in  which  m^  n, 
Ty  may  have  any  value,  from  unit  to  infinity. 

Figure  106  snows  the  relations  to  the  axes  of  the  planes  li  and 
Si  off.  105.    Figure  109  is  made  up  of  the  planes  of  f.  108,  and 
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bas  the  axes  la :  1ft :  2c,  the  octahedron  within  beins  the  fundauien- 
til  octahedron,  with  the  ratio  la :  IJ :  Ic.  Figure  111  corresjwuda 
to  the  planes  25  of  f.  110,  and  has  the  axes  2a  :1b:  26\  In  1. 100, 
the  inner  prism  has  the  ratio  ooailbilc;  h  n  is  the  fonn  h  of  f. 
101,  having  the  ratio  oaa:lb:  2c:  and  fa  1 2  is  the  form  tl  of  f.  102, 
having  the  ratio  ooa:  2ft :  Ic,  as  tne  drawing  of  the  axes  shows. 

The  annexed  figure  (£  139)  will  furtuer  aid  in  elucidating 
the  princiole  above  statecl.  It  repre- 
sents a  niox4bic  prism  with  three 
planes  on  its  basal  edges;  and  for 
nuther  illnstration  there  are  four 
planes  on  the  anele  to  the  right,  be- 
udes  two  vertical  planes,  (the  corres- 
ponding planes  on  the  left  side  are  not 
mdicated).  Within  the  rhombic  prism 
there. are  the  three  axes,  aa\  Wj  cc'j 
crossing  at  S,  the  halves  of  which  axes 
we  call  a,  ft,  c,  as  above ;  ft  is  the 
shorter  lateral  axis,  and  c  the  longer. 

1.  It  is  obvious  that  the  vertical 
planes  of  the  rhombic  prism  meet  two 
»f  the  lateral  axes  at  the  distance  1ft, 
Ic,  and  are  parallel  to  the  veitical 
axia.  Hence  the  expression  for  them 
IB  aaailbilc. 

2.  The  terminal  plane  is  parallel  to 
the  lateral  axes,  and  meets  only  the 
vertical ;  or  what  is  equivalent,  it  corresponds  in  position  to  the 
plane  of  the  lateral  axes,  in  which  the  vertical  axis  is  zero.  Hence 
It  is  designated  la : ooft :  ooc;  or  Oa:lb: Ic. 

3.  The  plane  u  is  parallel  to  a,  the  vertical  axis,  and  also  to  ft, 
the  shorter  lateral  axis,  and  meets  the  axis  c.  Hence  the  expres- 
son  cca  z  cob  :1c.  The  parallelism  to  ftft'  is  apparent  in  the  &ctthat 
the  upper  and  lower  edges  of  the  plane  are  parallel  to  this  same 
axis  ob'. 

4.  Consider  next,  ^,  1,  2,  which  are  planes  of  as  many  octahe- 
drons. These  planes  are  inclined  towards  the  three  axes ;  and 
being  on  the  edges  of  the  rhombic  prism,  they  have  the  same  ratio 
for  tne  lateral  axes  as  that  prism,  that  is,  1ft :  Ic,  and  they  differ  in 
the  length  of  the  vertical  axis,  towards  which  they  vary  in  inclinsr 
tion. 

From  ft,  c  (which  are  connected  by  a  dotted  line)  lines  are  drawn 
to  points  in  the  vertical  axis ;  viz,  to  j|{r,  a,  2a  ;  ^  bisects  the  axis  a; 
a  is  the  extremity  of  the  axia ;  and  2a  is  at  double  the  distance  of  a 
irom  S,  Hence  of  these  triangular  planes,  the  plane  Ja  ftc'=ia :  1ft : 
I'.r;  abc=a:b:  c;  2abc=2a:b:c.  These  three  planes  correspond  to 
:be  three  planes  on  the  left  basal  edge  of  the  prism,  being  parallel 
til  them.     So,  also,  the  three  triangnUur  planes  having  M  at  base. 
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aad  4^  a>  2a,  respectiyely  as  the  apices,  correspond  to  the  three 
planes  on  the  other  basal  edge.  Hence  the  expressions  fi>r  the 
planes  are, 

For    i,    ia:  lb  :  Ic. 

1,  la  :  lb  :  Ic. 

2,  2a  :  lb  :  Ic. 

All  those  forms  which  have  tor  the  lateral  axes  the  ratio  of  nnity, 
are  described  as  belonging  to  ihe  fundamental  series. 

5.  Take  next  die  planes  j^i,  It,  2!.  These  planes  ^  all  j^arallel 
to  die  diorter  latoral  axis  bo'^  because  their  mutual  intersections,  as 
well  as  the  intersection  of  the  last  with  n,  are  parallel  to  this  axis, 
tor  all  are  horizontal.  The  line  nn  is  drawn  through  the  extremity 
of  the  axis  c&j  parallel  to  bb^;  and  parallel  to  nn  or  M'  we  draw 
oOj  pPj  qqj  through  ^,  a,  2a/  and  firom  nn  we  run  parallel  lines  to 
oOyVpj  qq.  The  planes  nnoo^  nnpp^  nnqq^  are  parallel  to  the  axis  ft, 
ana  each  consequently  corresponas  to  a  plane  of  the  same  series 
with  li,  ^ft,  2i ;  moreover  they  are  respectively  parallel  to  ^  ll^  21, 
and  tnorefore  represent  these  particular  planes,  2!  beinc  parallel 
to  nnqq^  11  to  nn^,  11  to  nnoo.  The  expressions  for  l£e  planes 
(horizontal  prisms  or  domes)  are  therefore. 

For  ^  \a  I  oab  I  Ic. 
It,  la  :  ooft  :  Ic. 
2J,    2a  :   00&  :  Ic. 

The  &ct  of  parallelism  to  these  particular  planes,  in  an  actual 
crystal,  would  oe  shown,  in  this  as  in  other  cases,  by  a  measure- 
ment <^  the  inclinations  of  these  &ces.  Calculation,  the  axes  being 
given,  would  afford  the  inclination  to  the  plane  of  tiie  lateral  axes 
of  the  i>lanes  nnoo,  nnpp^  etc,  and  the  correspondence  with  the  ob- 
served inclinations  womd  prove  the  identity ;  or  from  the  observed 
inclination,  the  position  of  the  plane  nnoo  could  be  determined, 
or  what  is  equivalent,  the  length  of  the  vertical  axis. 

But  this  parallelism  of  the  planes,  in  the  figure,  is  obvious,  from 
the  parallelism  of  certain  lines.  The  planes  nnpp  and  (Ad^  which 
have  the  same  vertical  axis,  meet  in  the  line  ac',  and  this  line  is 
parallel  to  np.  Moreover,  a  plane  ah'cf  has  the  same  intersection 
with  nnpp.  Consequentiy,  tiie  mutual  inclinations  of  the  pianos 
ab&^  nnpp^  ab'cf^  will  be  parallel  to  one  another.  Now  ab&  is  the 
plane  1 ;  and  ab'c^  another  1  on  the  back  side  of  the  crystal,  meet- 
ing It.  And  if  1!  corresponds  to  nripj^^  it  must  make  parallel  inter- 
sections with  the  two  planes  1,  which,  in  fact,  it  does.  There  is 
the  same  evidence  that  ^  and  2»,  are  planes  corresponding  to  nn^io 
and  nnqqy  as  above  represented. 

H.  There  remain  the  pianos  2 sand  ii.  We  extend  the  axis  N/ 
to  twice  the  distance  boj  (to  25)y  tiien  connect  25  with  cfj  and  both 
vritli  2//.  Tlic  plane  tiius  outlined  lias  tlie  vertical  axis  2a,  one 
lateral  2A,  the  other  Ic  ;  and  C(»nse(]uentiy  is  expressed  by  2a :  Si : 
Ic  /  and  this  is  the  plane  2i. 
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flane  iaSbcf  intersects  nngq,  in  the  line  &2a; 

lie  pkne  3ah<f.  The  same  oooise  of  reasoning 
•the  above, ahowB  that  the  intenections  otnn^  or  2t  with  2abcf 
€  %  rnnat  be  peiaDeL  Consequently,  if  %%  ooiresponds  to  2a 
i^.  it  moBt  make  parallel  intersections  with  3  and  2t,  which 
idoeL  The  aaane  parallelism  woold  happen,  whatever  the len^ 
^Ae  axis  ft,  and  tbe  above  reascHiing  only  determines  the  vertical 
OL  That  the  lateral  axis  ft  i^  in  this  case,  26,  is  shown  by  a 
auMyopdepee  between  calculation  and  measurement 

The  plane  ti,  ia  parallel  to  the  vertical  axis,  bnt  not  to  either  of 
ilelalnleamk  By  doubling  AS",  extending  it  to  2ft,  and  connecting 
Svidi  <fn  ^ra  have  the  position  of  the  plane,  it  corresponding  to 
as :  ii :  1«.  The  intersection  of  the  plane  2a 2ftc'  with  a  vertiod 
lODe  paasini;  thixragii  2ftc',  would  be  parallel  to  2ft<:',  and  therefore 
^■wlal,  ^  ft  nnt  prism).  Hence  the  intersection  of  2  s  with 
i,  if  Si  coticspopai  to  2a2b<f,  should  be  horisontal  or  panllel 
i»S<f;  and  as  it  is  thus  parallel  and  horizontal,  2ft  is  correct  for 


_.   ONiqm  or  TraMver9e\Zime8.—ln  I  140,  AA'(a\ 

BR^  C(y(ryy  are  the  three  axes  of  a  crystal.  By  connecting 
iit  extremities  of  these  axes,  the  plane  ABC  is  formed,  which 
^ifra^Kinds  to  m  ratio  of  equality  for  the  axes — that  is,  la  :  1ft  :  lo. 
Make  C2>,   JDJS,  each  equal  OC;  and  connect  A  and  B  with 


D  md  K     Then  the  planes  ABCj  ABD^  ABE.  are  alike  in 
te  mtio  of  the  exes  a  and  ft,  but  difler  in  the  axis  c,  they  cor- 
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responding  respectively  to  la:lb:lc,  lailbiiCy  lailbidc^ 
CD  beineeanal  to  20C,  and  OjS'to  30C.  So  there  may  be  any 
number  of  pianeS)  in  which  the  aads  o  shdl  increase  nntil  it  reaohei 
infinity ;  and.  in  this  last  case,  the  plane  will  be  parallel  to  the 
axis  0,  as  ABUV.  Referring  all  these  planes  to  the  octahedron 
of  the  fi^;nre,  the  fnndamental  octahedron,  ttiey  rq^laoe  the  edge 
AB  at  different  inclinations,  and  all  are  alUce  in  having  the  inter- 
section with  ihi^isj^ABCjpcaraUd  to  theedaeABy  or  totiieedm 
of  the  vertical  section  through  the  axis  o.  Hence  flows  ue 
following  law : 

L  AUjf^aneSj  whoae  ifUeraecUons  vntA  an  odahecbid  pUme  are 
paraUd  to  the  edge  AB,  in  iJuU  odakedron,  Jksnye  the  same  roHo  <^ 
a  to  b;  or  ifpcurdlel  to  the  edge  AC,  they  ham  the  same  ratio  qf 
a  foe. 

If  the  octahedron,  instead  of  being  the  fundamental  octahedron, 
is  that  expressed  by  the  ratio  2a  :  Ift  :  Xc,  which  differs  from  tiie 
fundamental  octahedron  in  having  the  vertical  axis  twice  as  long, 
the  ratio  still  holds ;  and  the  planes,  if  making  parallel  intersec- 
tions to  ABy  would  be  2a  :  \h  :  !<;,  2a  :  1&  :  2(?,  2a  :  Ift  :  3c^  and 
so  on  to  2a  :  lA :  odc,  the  last,  the  truncating  plane,  or  that  pandlel 
to  axis  0.  Or  if  they  make  parallel  intersections  to  ^(7,  so  that 
the  ratio  a  to  c  is  constant,  they  may  be  2a  :  1ft  :  1(?,  2a  :2b:  Ic, 
2a:db:lcj  and  so  on  to  2a  :  ooft  :  Ic;,  in  which  the  last  is  pandlel 
to  the  axis  b. 

Making  OJP*  half  of  0C\  and  connecting  A  and  B  with  /^,  we  have 
the  plane  AI^B  corresponding  to  la  :  1ft  :  ^  /  or  making  01  a 
(][uarter  of  OCy  we  have  AIB.  corresponding  to  la  :  1ft  :  ic  ;  and 

till  c  becomes  zero,  when  tne  plane  is  identical  with  tiie  axial 


HO 


plane  A  BA'B\  or  is  a  plane  parallel  to  it,  and  its  ratio  is  la  :  1ft  : 
Oc*.    This  last  plane  is  a  lateral  plane  of  a  rectangular  or  square 
prism. 
There  in  thtis  a  zone  of  pianos  indicated,  lying  between  la  :  1ft  : 

Oc^on  one  side,  and  la  :  1ft  :  Oc,  on  tiie 
otner — ^that  is,  in  the  trimetric  system 
for  example,  between  a  vertical  plane 

{parallel  to  axis  ft  and  its  opposite, 
n  like  manner,  there  is  another  zone 
parallel  to  the  cd^  AC,  between  la  : 
Oft :  1^  on  one  side,  and  la  :  Oft :  Ic, 
on  tlie  opposite,  or  between  the  other 
vertical  {)lane  of  a  rectangular  prism 
and  its  opposite.  And  whatever  the 
lenctli  or  the  axes  of  the  octahedron, 
eacn  edge  may  have  its  corresponding 
zone « >f  planes.  In  the  annexed  figure, 
(f.  141),  one  of  the  zones  of  pluncs  is 
rei»roseiite<l :  it  lies  between  «,  (the 
smaller  lateral  plane  of  a  rectangular 
prism),  and  its  opposite ;  it  is  tiie  same 
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illustrated  in  the  preceding  figure,  (f.  140),  Is  being  plane 
ABEj  la,  ABD;  1,  plane  ABC;  2?,  plane  ABF;  «,  plane 
kBL     li  is  the  horizontal  prism  at  the  middle  of  tlie  zone. 

Ihe  fraction  in  la  :  16  :  ^,  is  avoided  by  doubling  all  tlie  terms, 
makiiig  2a  :  2ft  :  Ic,  in  which  there  is  the  same  ratio  for  the  axes. 
Hie  piozie  GCH^  (f.  140),  is  drawn  to  correspond  to  the  expres- 
non  2a  :  26  :  Ic,  (?(?  bemg  equal  to  2a,  (or  20^),  and  07/ to  26, 
(or  %0B);  and  it  is  seen  Siat  GCB  and  AFB  are  parallel  planes 
in  the  figure,  and  therefore  identical.  So,  in  place  oila\Ui\c^ 
we  ma^  write  4a  :  4ft  :  Ic,  this  being  equivalent  to  la  :  1ft  :  ^c, 
the  dirorence  being  that,  while  ft  is  the  unit  axis  in  one,  <?  is  so  in 
the  other,  and  this  difference  is  to  be  carefully  observed.  Hiese 
planes  on  the  octaliedron,  in  f.  140,  replace  the  angle  C\  and  have 
the  intersection  witli  ACB  parallel  to  AB.  Hence  the  above 
law  extends  not  only  to  planes  about  tlie  edge  AB^  with  parallel 
intersectiona,  but  to  all  planes  making  intersections  parallel  to  the 
edge;  and  the  same  as  to  edge  AC. 

The  expression  la :  1ft  :  Oc,  is  equivalent  to  ooa  :  ocft  :  Ic,  (a  re- 
salt  of  dividing  each  tenn  by  0) ;  and  this  last  is  tlie  one  usually 
employed  for  such  vertical  planes. 

The  SEone  (B)  making  intersections  parallel  to  the  edge  AB^  or 
the  brachydtoffonal  section,  in  the  octaliedron  la  :  lo:  Ic,  will 
hence  be,  oeginning  with  11  and  passing  to  Uy  (f.  141),  1  : 1  :  oo .  . 
1:1:3..  f:l:2..1:l:l..l:l:i..l:l:i..l:l:0; 
w  the  equivalent,  l:l:oo..  1:1:3.  .1:1:2.  .1:1:1.. 
2:2:1..4:4:l..oo:ao:l.    The  latter  is  the  form  adopted. 

In  the  same  manner,  there  may  be  a  zone  for  any  octalieoron, 
ma :  1ft :  Ic:  and  the  series  (the  second  of  the  above)  becomes,  imder 
this  general  expression,  mil  :<xi .  .  .  ?/?. :  1  :  3  .  .  .  m  :  1 : 2  .  .  . 
w  :  I  :  1  .  .  27/t :  2  : 1  . . .  4;/i :  4  :  1  . .  .  cx) :  oo :  1.  Any  other 
values  may  be  substituted  for  3,  2, 4. 

A  corresponding  zone,  ((7),  making  parallel  intersections  with  A  6', 
will  be  l:ao:l...  1:3:1.  .1:2:1.  .1:1:1. .2:  1:2 
.  .  .  4  :  1  :  4  .  .  00  :  1  :  GO ;  or  for  any  octaliedron  7/ui :  1ft  :  Ic,  it 
becomes  fit:  coil  .  .  .  wi :  3  : 1  .  .  .  7?i :  2  : 1  .  .  m  :  1 : 1  .  .2m: 
1:2..  47/1  :  1  :  4  .  .  Qo  :  1  :  Qo.  When  m  becomes  infinite,  tlie 
two  zones  form  a  single  scries  of  vertical  prisms,  as  for  example, 
x:l:aD..oo:l:3..Qc:l:2..  qd:1:1..  <»:2:l..oo:4:l 
.  .  00  :  Qc  :  1.  When  axis  6  is  inlinite,  the  zone  B  becomes  a  verti- 
cal series  of  horizontal  planes  parallel  to  axis  ft  ;  and  when  axis  c 
U  infinite,  the  zone  C  becomes  a  similar  vertical  series,  parallel  to 
&iis  c.  The  basal  plane  falls  into  each  of  these  series.  These  ver- 
tic^  zones  are  two  out  of  the  many  series  tliat  may  exist  in 
crystals. 

"i.  Vertical  Zotus, — ^The  planes  \ahc  and  afte,  in  f.  139,  are  parts 
•'•f  a  vertical  scries  having  intersections  parallel  to  hc^  and  varying  in 
the  vertical  axis.  This  series,  as  the  vertical  axis  diminishes,  findly 
terminates  in  the  top  plane  Oa :  1ft  :  Ic  ;  and  as  it  increases,  ends 
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in  the  vertical  plane  aoailb:  Ic,  or  the  vertical  plane  i.  This  is 
a  zone  of  planes,^  having  the  general  expression  ma  :lb:le ;  it 
includes  the  terminal  jglane,  and  the  faces  ^,  1,  S,  i. 

The  planes  2a  and  ts  are  in  anodier  zone.  The  fiwt  of  a  hori- 
xontal  intersection  between  them  is  ]^vod  as  already  eiqplained, 
and  it  follows  that  all  planes  having,  m  like  manner,  the  ratio  for 
the  lateral  axes  2ft  :  Ic,  will  have  nerizontal  intersections,  lids 
series  is  the  zone  m :  2 : 1,  (or  ma  :  2ft  :  Ic.) 

It  follows  also,  that  whatever  the  ratio  of  ft  to  o,  all  planes  of  like 
ratio  will  have  horizontal  intersections,  (the  planes  of  the  axes  ft  / 
c  being  assumed  to  be  horizontal),  and  consequently  lAere  will  ie 
a»  many  vertical  zones  as  there  may  he  values  ofh  :  c. 

Again,  the  planes  }A  \\  2i,  i(  (f.  189)  are  in  a  similar  zone  paral- 
lel to  axis  ft,  m  which,  therefore,  ft=oo ;  the  general  expression  is 
171 :  CD  :  ly  (or  97ta :  ooft :  lo).  As  the  vertical  axis  increases,  m  in- 
creases, ana  when  m=Qo,  the  plane  is  vertical,  ninco^  ^'^"'VPy  ^^iffy 
nnw,  illustrates  the  series ;  the  last  corresponds  to  the  plane  dk  A 
similar  series,  on  the  other  edge  and  solid  angle  of  the  rhombic 
prism,  would  have  the  general  expression  m  :  1 :  od,  (or  ma : 
1ft :  00^.) 

Hence,  the  second  law : — 

U.  Planes  which  have  their  m/tUual  intersecUans  hariaanial, 
(the  plane  of  the  lateral  aaoes  being  horizontal)^  are  identical  in  the 
ratio  between  their  lateral  aaes  ;  and  the  converse. 

'  A  tabular  view  of  theso  vertical  2ones  is  here  presented.  The 
0  stands  for  the  basal  plane,  in  which  each  zone  terminates  above. 
The  first  column  corresponds  to  a  vertical  zone  parallel  to  axis  e  ; 
the  second,  to  other  zones  with  1ft  :  n^  as  the  ratio  of  the  lateral 
axes,  in  which  n  has  a  different  value  for  each  possible  zone;  the 
third,  tor  the  fundamental  series,  in  which  the  ratio  of  the  latoml 
axes  is  1ft  :  Ir  ;  the  fourth,  for  other  zones  having  the  ratio  of  the 
lateral  axes  nb:\c;  the  fifth,  for  the  zone  parallel  to  axis  ft.  We 
have  used  /  for  any  fraction  less  than  a  unit,  m  and  n  for  numbers 
greater  than  a  unit. 


/  :  1  :  « 
1 :  1  :  i" 

0 

1  1  :  1  :  « 

/  : 

1  :  1 

/  :  n  :  1 

/:  OD  :  1 

1  : 

1  :  1 

1 :  «  :  1 

1:  00  :  1 

7A  :  1  :  00 
ac  :  1  :  oo 

\  m  :  1  :  n 

1  00  :  1  :  n 

m  : 

flo  : 

1  :  1 

m:  n  :  1 

m:  Qo  :  1 

1  :  1 

od:  n  :  1 

00  :  00  :  1 

Repressions  far  planes  in  the  different  OryslaOographie  Sj/e- 
temM. — ^TIic  several  systems  of  crystallization,  since  they  differ  in 
their  axes,  re<[uire  each  some  peculiarity  in  the  expressions  used 
for  their  planes. 

In  the  Maiuymetric  system,  as  the  axes  are  all  equal,  there  is 
correctly  no  vertical  axis,  and  a=ftsc.    Either  of  the  &oee  of  a 
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cabe  is  hence  expreesed  by  qo  :  1  :  oo ;  tlie  truncation  of  an  cdee 
(&ce  of  a  dodecahedron)  by  oc  :  1 : 1 ;  tlie  truncation  of  an  angle 
(&ce  of  an  octahedron)  bj  1  : 1  :  1 ;  and  7m  :  1  : 1 ;  t??  :  m  :  \^m\n 
:  1,  for  odier  planes. 

In  the  IMmstric  imtem,  \\\Qverti4xxl  is  a  varying  axis;  bnt  h^c. 
The  YOTtical  faces  of  the  prism  (f.  2)  will  be  expressed  by  the  same 
^bol  as  the  feuses  of  the*cube,  qc  :  1  :  oc ;  the  first  term  being 
oMisidered  here  and  elsewhere  as  referring  to  tlie  axis  a.  Tlie  ter- 
minal plane  is  more  convenientiy  considered  as  having  the  vertical 
axis  redticed  to  zero,  (0),  as  above  illustrated.  A  pnsm  diagonal 
Tith  the  prism  just  alluded  to  (or  that  tnnicating  its  edges,  f.  77) 
will  have  the  ratio  qo  :  1  : 1.  Planes  parallel  to  cither  axis  h  or  r, 
(on  the  hasal  edges,  as  in  f.  83),  will  have  alike  the  gcTieml  oxpres- 
ioon, mi  QO  :  1. 

In  the  Trimetric  system,  tlie  lateral  axes  differ  from  one  anotlier, 
18  well  as  from  the  vertical.  Hence  one  vertical  face  of  the  rect- 
angular prism  (f.  3)  has  the  expression  o&  :  1/; :  oc^f,  and  the  other 
X :  a&6  :  Ic.  This  expression  is  made  more  concise  by  using  in 
place  of  the  letters,  the  mark  -  for  the  longer  lateral  axis,  and  ^ 
for  tlie  shorter.  Thus,  considering  J  sliortcr  than  r,  the  expression 
X :  16 :  ccc  becomes  go  :  T  :  qo  ;  and  qo  :  tJp  :  Ir,  becomes  oo :  So  : 
h  which  last  means  simphr  that  the  plane  is  pamllel  to  the  shorter 
lateral  axis,  this  being  tnfiiiite,  (oo).  So  in  all  other  cases,  the  gen^ 
end  formula  laa :  no:  rc^  becomes  7/i  :  n  :  r,  signifying  that  tiie 
plane  has  for  its  parameters,  ?ti  times  the  vertical  axis,  n  times  the 
shorter  lateral,  and  r  times  the  longer  lateral,  whatever  in  any  case 
may  be  the  values  of  m,  n^  r.  The  lateral  planes  of  the  rhombic 
prism  have  the  ratio  oo  :  1 :  1. 

In  the  Monodinw  system,  one  of  the  lateral  axes  is  inclined  to 
the  vertical,  and  the  other  not.  Tlie  expression  ma  :  nl :  ;v,  in 
this  system,  is  abbreviated  by  using  an  accent  for  tiie  inclined  axis ; 
thus  "^the  ratio  becomes  7/i :  n  :  /*.  In  the  prism,  f.  5,  the  right 
lumd  lateral  plane  has  the  expression  -x  :  gB  :  1 ;  and  the  front 
plane,  the  expression  00:1:00;  while  the  planes  on  the  ed^,  or 
the  lateral  plane  of  6,  have  the  ratio  o: :  1  :  1,  the  same  as  tor  the 
right  rhombic  prism.  Again,  the  planes  on  the  angles  of  f.  114,  as 
they  are  parallel  to  the  cTinodii^onal,  come  under  tiie  general  ex- 
predion  ?/i :  co  :  1.  Owing  to  the  inclination  of  the  vertical  axis, 
the  planes  in  front,  above  the  plane  of  the  axes  BB^  CC^  differ 
from  those  below  ;  and  the  two  are  distinguislied  by  the  signs  for 
pins  and  minus,  as  in  f.  112, 113. 

The  Tn<J'imc  and  Il&cagonal  systems  will  be  the  subject  of 
remarks  on  a  following  page. 

Syttem  of  JVbtaiian.—Tha  rati<«  above  given  are  inconvenientiy 
Iftng'for  use  in  the  descriptions  of  crystals,  and  have  been  abbrevi- 
ated by  Naumaniu  In  all  cases,  one  of  the  last  two  terms  in  these 
ratios  may  be  a  unit  Thus  tiie  ratio  0  :  3  :  2  is  equal  to  3  :  | :  1. 
We  may  therefore  indicate  the  ratio  of  ft  to  ^  by  simply  a  single 
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figure.  Thus,  f ,  in  this  case,  is  as  explicit  as  | :  1,  when  we  wish 
only  the  general  expression.  Hence,  8  :  f  would  express  accu- 
rately the  plane.  !Naumann  writes  tlie  3  (or  number  referring  to 
the  vertical  axis)  before  a  P,  and  the  other  figure  after,  thus,  3^; 
so  also  ooPoo ;  ooP,  (for  ooPl,  the  unit  being  implied) ;  3P,(for3Pl, 
as  in  the  last) ;  and  generally  mPn^  for  any  plane.  In  the  mono- 
metric  system,  the  letter  0,  (initial  of  Octahedron),  is  adopted  in 
place  of  P.  Tlie  letter  has  no  special  meaning,  and  the  expression 
18  as  explicit  and  more  concise,  when  written  without  it,  thus,  3-}, 
istead  of  3P| ;  3  instead  of  ZP ;  oo-oo,  instead  of  coPco;  m-ny 
instead  of  mPn.  In  some  cases,  however,  ihe  use  of  the  letter  is 
convenient,  and  especially  for  hemihedral  crystals. 

In  the  Trimetric  system,  the  expressions  become  oc  :  5),  corres- 
ponding to  QD  :  oo  :  1 ;  3-2,  corresponding  to  3  :  5  : 1 ;  vi-n  for  m. : 
1  :  n,  or  Tw-n,  for  m  :  M  :  1.  Naumann  writes  mpn^  or  iripn.  It 
is  preferable  to  place  the  long  or  short  mark  over  the  figure  refer- 
ring to  the  longer  or  shorter,  respectively,  of  the  lateral  axes,  as 

WlPn,  or  ViPn. 

In  the  Monodinic  system,  m\\  \n  becomes  m-n^  (or  mPn); 
and  fninilj  becomes  w-n(w.Pn). 

Tlie  symbol  for  a  plane  is  used  for  the  whole  form  which  the 
planes  of  a  kind  constitute.  Tims  the  general  s^bol  for  a  plane 
of  the  regular  octahedron  {Oorl^  is  used  to  designate  the  octahe- 
dron ;  the  general  symbol  of  a  iace  of  the  cube,  (ooOoo,  or  oe-ao), 
indicates  the  cube  as  a  whole. 

The  Zones  alluded  to  on  a  preceding  pa^,  are  well  exhibited 
through  tliese  symlHils.  Tims,  if  wc  write  1  for  any  number  leas 
than  a  unit,  and  vi  and  n  for  any  iiuml>ers  greater,  tlie  series  in 
the  dimetric  and  trimetric  systems  will  be  as  follows : 
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III  tli<^  tiilile  for  the  dhiHnr,  system,  the  column  1  is  a  scries  of 
of'taiiednuiH  (*ii(liiig  bel(»w  in  a  84uare  prism;  3,  different  series  of 
H-i4i<iiMl  pyrumiclH,  #//-;<,  one  for  each  ]Miftnble  value  of  n,  and  ending 
lN)lowiucomM|NMi(ling  S-sideil  pririins;  3,  series  of  octahedrons  di- 
atfiMuil  til  tilt iHu  of  rolniiin  1,  ami  ending  in  the  diag«mal  prism. 
TTiii  ImimuI  pIiiiH)  <)  is  tho  upiior  termination  of  each  series  or  sone. 

'llir  tiil>loiiidii(l<*Maiioiglithot'uiMi]ij>orlia1fof  tho  crj'stal,  tho 
•amupluiiiw  4KX'urriiig  in  each  of  the  eight  sections. 
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In  the  table  tor  the  trimetrio  Bystem,  column  1  is  the  zone  par- 
allel to  the  maGrodiagonal,  consisting  of  macrodomes,  and  ending 
hdow  in  the  vertical  piano ;  8,  the  fundamental  zone ;  5,  the  brsr 
(^jdiasonal  zone ;  2  and  4,  zones,  ni-n^  either  side  of  the  fundamental 
lone,  olie  table  inclndos  2k  f  mirth  of  an  upper  half  of  a  cryBtal, 
die  same  being  repeated  in  each  fourth  around. 

The  monoclinic  system  is*  similarly  presented  in  the  following 
tiUe: 
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Colnnin  1  is  the  ort}uHlia|^»iiaI  zone,  or  scries  parallel  to  the  or- 
thodiagonal ;  3,  tlic  fuiidanicntul  series  of  uctaliourfmH,  the  ratio  of 
die  lateral  axes  being  \b  :  !<;,  and  containing  also  the  fundamental 
ifaombic  prism ;  5,  the  clinodiagomil  series ;  2  and  4,  zones  between 
the  fundamental  z<me  iuid  the  orthodiagonal  scricH  on  one  side,  and 
the  clinodiagonal  on  the  other,  eacli  having  its  rhombic  prism.  The 
middle  horizonal  line  of  planes,  'x-cc,'x-??.,  cr.,  &c.,  is  a  series  of 
vertical  prisms ;  the  planes  above  it  are  +,  those  below  are  — ,  ex- 
cepting m  tlic  5th  column,  in  which  those  above  and  below  are 
alike  as  they  are  clinodomes,  (see  T)age  43).  The  table  comprises 
a  fourth  of  the  crystal,  including  tiio  parts  1)elow  as  well  as  tliose 
aliove  the  middle  sccti<»n. 

The  various  secondary  plani»s  of  crystals  often  have  a  general  re- 
lation among  themselves,  which  is  worthy  of  more  study  than  it 
h»  yet  received.  Under  Ilumite,  figures  are  given,  (taken,  with  a 
change  in  the  notation,  fKun  a  paper  by  M.  Scacchi),  which  show  a 
remarkable  arithmetical  pri>gression  in  tlie  series  of  planes.  Tims 
in  one  zone,  there  are  tlio  octahedral  planes  A,  f,  f,  f,  |;  in 
another  figure,  tlie  planes  f ,  J,  f ,  f ;  in  a  third,  the  serit»s,  ^,  t^, 


iV  l>  T9  h  i^  t'^  ^^^  other  examples  of  shnilar  character  are  seen 
m  the  same  figures.  It  is  evident  that  the  planes  r»f  each  type  be- 
kqur  together  m  one  system  and  have  a  niutual  dependence. 

fc  other  species  similar  series  may  bo  observed,  although  they 
have  not  hitherto  been  as  clearly  made  out    Among  the  concur- 
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rent  crystals  of  the  same  locality,  many  different  forms  often  occur, 
which  are  due  to  a  simplification  merely  of  a  specific  type,  by  a 
dropping  of  one  and  another  plane ;  and  such  forms,  however  va- 
rious, constitute  therefore  but  one  system.  At  other  localities  there 
IB  often  a  very  different  series  of  planes,  many  of  which  are  pe- 
culiar to  the  place,  or  occur  only  in  the  combination  there  ob- 
served. The  nmtual  dependence  of  the  planes  is  such  that  they 
essentially  belong  ti>gether  as  much  as  the  different  parts  of  a  curve 
of  a  ffiven  eauation.  It  is  customary  to  mention  tiie  known  com- 
binations of  foniiR  of  a  s]>ecie8,  enumerating  even  those  which  are 
mere  simplifications  of  a  ^iven  type,  and  giving  the  whole  equal 
importance.  Tlie  distinction  of  Uie  various  forms  of  each  species 
into  separate  types  of  dependent  scries  remains  to  be  studied  out. 

Tlie  fact  that  the  axes  of  crystals  have  specific  dimensions,  is  at 
the  basis  of  die  relation  by  multiples  upon  which  the  arrangement 
of  the  planes  depends.  In  tlie  inonometric  system,  as  the  axes  are 
equal,  the  positions  of  the  planes  are  independent  of  any  given 
length.  Tlius,  if  we  find  a  plane  on  an  edge  of  a  cube  inclined  to 
its  race  at  an  angle  of  153^  26',  as  Bh  on  hri,  (f.  U2),  the  ratio  of 
Ph  t< »  Pa  (e<iuivalent  to  the  ratio  of  the  axes 
^^'  '■    of  the  plane  iJH)  will  be  found  to  be  1  :  2,  in- 

dicating that  the  plane  has  the  ratio  1  :  2 :  oc. 
In  the  triangle /^ia,  the  angle  /^ai=153°  26' 
—900=030  26' ;  and  then  the  ratio  Pa  (=1) 
:  Ph : :  /^  :  tan  63^  26'=1  :  2. 

But  in  the  dimetric  and  other  systems,  the 
inclinations  of  the  planes  afford  the  ratios  not 
simply  of  ?//  :  ?*,  as  in  the  monometric  system, 
but  of  //rfrt  :  //A,  (or  ma  :  w,  making  &=1),  etc,, 
the  lengths  of  one  or  more  of  the  axes  being 
included  in  the  ratio.    In  deciding  upon  the 

S lanes  to  be  considered  those  of  the  fundamental  series,  in  a 
imetric  or  trimetric  crystal,  and  particularly  ui>on  the  plane 
tliat  will  give  the  length  of  the  fundamental  vertical  axis,  or 
of  the  latenil  axes,  we  may  bo,  at  times,  guided  bv  an  octalie- 
dral  cleavage,  in  which  case  the  cleavage  plane  wifl  be  the  face 
1:1: 1, — or  1 : 1 :  ».  In  the  trimetric  system,  there  is  oiten  a  ver- 
tical cleavage,  parallel  to  the  faces  of  a  rhombic  prism,  which 
rhombic  prism  would  be  therefore  the  fundamental  prising :  1 : 1 ; 
and  when  that  is  die  case,  the  angle  of  the  prism  indicates  at 
once  the  ratio  of  the  lateral  axes.  If  tliis  angle,  for  example,  is 
KMl^^  wo  have  this  angle  of  a  rhomb  to  detennine  the  ratio  of 
the  diagonals,  (tlie  lateral  axes) ;  the  dia^nals  divide  the  rhomb 
int4j  four  right  angled  triangles,  each  having  2m{j;le8of50O  and  4<)^; 
and  hence  Uie  ratio  &(=1)  \c\\R\ tan  50^,  which  gives  the  value 
of  r. 
In  tlie  majority  (»f  cases,  for  one  or  more  of  the  axes,  some  plane 


MODinOATIONS  OF  GBY8TAL6  61 

must  bo  empirically  aaBomed  to  be  that  based  on  the  ratio  of 
nnitjr ;  and  in  dedoing  upon  which,  we  may  be  poinded  oilen  by 
indin^  some  plane  more  nrequent  than  others  in  occurrence ;  or  by 
detecting  analogieB  with  some  other  species;  or  by  the  desirablo- 
oeas  of  having  snch  a  plane  as  will  give  tlie  most  simple  expres- 
oona  for  the  ratios  of  the  other  planes,  an  arbitrary  criterion  often 
oonvenient,  rather  than  correct.  We  arrive  in  any  case,  at  a  ratio 
far  the  axes,  upon  which  the  whole  stmctureof  die  crystal  is  based. 
If^  for  example,  we  obtain  as  the  axial  ratios  of  a :  &,  for  a  series  of 
jimeBj  2*4  : 1, 1*2  : 1,  0'6  : 1.  it  matters  little  which  plane  is  as- 
nmed  as  fundamental.  K  the  first,  then  a=2%  b=l ;  and  then 
diephmes  will  be  in  order,  1 : 1 :  oo,  ^ :  1 :  oo, } :  1 :  oo.  But  if  we  take 
the  second  as  the  fimdamental  one,  (as  would  probably  be  done), 
then  a=l"2.  J=l,  and  the  ratios  for  the  planes  will  be  2  :  1  :  oo, 
1 : 1  :  OD,  ^  :  1  :  00.  Both  indicate  the  same  general  relation 
among  the  planes.  The  calculation  of  the  axes  in  such  a  case,^by 
plane  trigonometry,  would  be  similar  to  that  above.  The  inclina- 
ticHi  of  the  plane  on  the  base  of  a  crystal,  subtracted  from  180°,  (or 
dhninished  by  90®),  eives  the  angles  of  tiie  triangle  Pba^  and  then 
wwking  the  triangle  oy  the  equation.  Pa  (=1)  :7^b::Ii  :  tan  PaJ, 
we  haTe,  as  the  result,  a  ratio  like  one  of  the  above.  Pursuing  die 
Mune  with  another  plane  as  a  c^  another  ratio  will  be  obtained, 
which  is  some  multiple  of  the  first. 

In  the  trimetric  and  triclinic  systems  either  of  tlio  three  axes  may 
be  called  the  vertical^  and  authors  are  not  all  a^ed  on  this  point 
with  rejgard  to  particular  minerals.  So  also  in  Sio  monoclinic  sys- 
tem, wnere  there  is  no  cleavage  to  detenninc  the  plane  0/^  or  that 
of  the  lateral  axes,  this  plane  must  be  assumed  from  analogy  or  ar- 
bitrarily as  the  case  may  be.  Still,  in  comparing  the  angles  of 
different  species,  it  is  necessary  to  ascertain,  by  some  facts  or  analo- 
gies, whicn  are  actually  the  hoytiofogmis  axes,  as  only  such  arc  pro}>- 
eriy  related. 

It  is  convenient  to  remember  that  when  JiPO  is  a  right  angle, 
the  sum  of  the  angles  lica^  Q<ie^  is  270® ;  or  whatever  the  angle, 
RPQ,  Ilca+Qae=UO^+IiPQ,  If  liPQ  is  looo,  then  Ifca+Qfw 
=2S<>^.  Another  elementary  fact  in  geometry  of  tre(j[ueiit  use  in 
cryBtallography  is,  that  tlie  sum  of  the  two  angles  rPa  and  caP  of 
the  triangle  cPa,  equals  tlie  external  angle  Pra.  So  that  lira 
bdng  known,  Pac  is  found  by  subtracting  aPc^  the  angle  of  the 
edge,  fix)m  Pea. 

Irlane  and  spherical  trigonometry  may  be  used  also  for  deter- 
mining the  axes  from  any  given  pfanes,*^  and  for  ascertaining  tJie 
allies  from  the  axes.  Hut  the  calculations  by  means  of  e<|uations 
derived  from  analytical  geometry  are  the  most  complete,  and  most 
general  in  their  application ;  and  to  these  we  now  proceed,  j)re- 
senting  more  in  detail  many  i)oints  barely  glanced  at  in  the  pre- 
eeding  pages. 
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L  OKTHOMETRIC  SYSTEMS .♦ 

L  GENERAL  FORMULAR 

1.  Inclinations  between  j)lanes  of  different  fannSj  or  tmlike  planes. 

1.  The  parameters  of  any  plane  have  been  stated  to  be  an  ex- 
pression of  tlie  position  of  this  plane  with  reference  to  ihe  axea. 
lliiis,  in  f.  40,  the  parameters  of  a  plane  ABC,  btqAOj  jBO^ 
CO,  or  a:b  :  Cy  AA\  BB*,  CO  being  three  rectangular  axea, 
each  bisected  at  0.  The  plane  ABO  is  similar  in  its  parameters, 
except  that  tlio  axis  6^6^  is  on  the  opposite  side  of  O.  Hence  the 
ratio  is  a  :  6 :  — c. 

For  a  like  reason,  the  parameters  oiAOB*  are  a  :  — h  :  — c. 

"  "  AB'C    "     a:—*:     c. 

"  "  A'BC    "— ^:     hi     c. 

"  "  A' BO    ''—<ii     h 

"  "  A' OB'  "-^:— *; 

"  "  A'B*C    ''—a.—b:     o. 

*In  the  employment  of  ^neral  formulas,  and  substituting  the 

values  of  the  parameters  m  the  equations,  the  signs  should  be 

carefully  regarded.    In  most  cases  that  come  up  lor  calculation, 

the  planes  are  in  the  same  octant  and  are  then  of  the  same  signs. 

2.  Representing  the  parameters  of  any  plane  by  a:b  :  o,  and 
also  of  any  other  plane  bv  a*  :b' :  d,  and  placing  Tr  for  the  supple- 
ment of  tncir  mutual  inclination, 

V(a*P+?a«+6V)V(a'«6'«+c'«i^+6'»«j'«) 

In  using  this  equation,  the  actual  values  of  the  parameters  are 
to  be  substituted  for  the  letters.  For  the  planes  vn-n,  m'-n^  in  the 
same  octant,  in  which  tlie  parameters  would  be  ma  :  b  :  nc,  and 
m'a  :  b  :  n'c, 

ma,  b,  nc  are  substituted  severally  for  a,b,c, 
m'a,b,n'c  "  "         "  a',V,&. 

2.  EqtuUions  for  detenmning  the  Parameters  of  pUmcs  by  their 

intersections, 

3.  When  in  a  zone  of  planes,  a  plane  m"\n"  :  r"  makes  parallel 
intersections  between  two  planes  m/  \  n'  :  r'  and  minir,  the  re- 
lation of  m,  n,  r,  for  eitlier  one  of  these  planes  may  be  ascertained, 
if  their  values  for  the  other  two  planes  are  known,  by  means  of  the 
equation 
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In  using  the  equation,  the  values  of  m  and n^  (or  myn^r)^  in  two 
of  the  planes,  are  to  he  sahstitnted  for  the  letters,  (not  neglecting 
to  note  the  signs  as  above  explained,  when  the  planes  belong  to 
Afferent  octants),  and  the  equation  then  reduced.  K  r,  r',  r^',  each 
eqiuJs  1,  the  equation  becomes  for  the  planes  ttitti,  m"-n'\  mf-n': — 

J_+_L+_L=_L+i_+_»_ 

This  equation  is  simplified  for  other  forms  in  the  following  ta- 
ble :  the  plane  of  which  the  relation  {or  m"  and  n'*  is  required,  is 
mppoeed  to  make  parallel  intersections  between  a  plane  mentioned 
OQ  Uie  margin  of  the  table  and  another  over  the  column  of  formulas. 
F(^  tihe  first  of  the  equations,  the  simplification  consists  in  substi- 
tnting  rth'  for  the  n'  m  the  general  equation,  since  m'-mf  is  sub- 
ititoted  for  ra'-n' ;  in  the  tmrd,  1  is  substituted  for  n' ;  in  the 
fimrth  GO  for  n'^  and  so  on,  the  equation  being  reduced  after  the 
nibstitation.  Several  of  these  equations  are  deducible  from  the 
explanations  on  pa^  63  to  56. 

When  OD  enters  mto  the  equation,  on  reducing  it,  all  the  terms 
not  containing  oo  as  a  coefScient  are  expunged,  a  result  that  follows 
neceBsarily,  m)m  dividing  the  whole  equation  by  infinihr ;  and  if 
a»'  occurs,  all  but  the  terms  containing  oo^  are  for  a  lixe  reason 
dn^yped. 

a.  Form  m-n. 

•!'-«',  («'==»»')  1.  m"  (m— III')  n'\'n"  (wi'— »)  m—m^^n"  (m— »)=0. 

wt'%  («'=2)  a.  «"«"  (m'n— 2m)  4-2»«"  (wi— m')  w-f-n"  (2— n)  wim'=0. 

■',  («'«- 1 )  8.  TO"n"  \m*n — m)^n"  (m— *w')  n-f-i*"  (w  —1 )  mm'=0. 

«'-»  4.  m"  (m — m')  n-|-n"  (m' — m")  »/i=0. 

«.«',  («'==  od)  6.  m"  {tC'—n')  n-\^'*  (w'— w)  >n=0. 

gt-J  6.  m"  (2— n")  n—W  (2— >i)  i/i=0. 

9  7.  m"  (n"— 1)  »— «"  (n— 1)  »i=0. 

1  a  m"  (m — 1)  ft — n"  (w— 1)  «w — m"w"  (m — n)  =0. 
m"     m 

«-0D  V.     = 

n"       n 
0(bM*lpUne)       10.  n"=n. 

J.  fWrtw.,  in  which  n—7n. 

we  (n^rsl)  1-  *»"*"  (m'— 1)  -4-m"  (m— m')  — n"  (m— 1)  «i'=0. 

B'.oi  «.  m"  rm— III')  m+n"  (m'— w")  wi=0. 

9^'  im'-^^)  8.  m"(ii" — w') +n"  (n' — ^wi)  =0. 

,    '^  4.  m"(n"— 1)— n"(iii— 1)=0. 

1  fi.  m"=ii",  m"<iM. 

,.a,  6.  >n"=n",  m">m. 

c,  fnr2y  in  which  n=2. 

I,/  1.  m'V  (m— 2m')  +2m"  (w'— wi)  -f  tiwi'M"=0. 

^0,  2.  am"  (m-^m')  -f^"  (m'-^i")  to=0. 

^r  a  2m"  (n"-^')  — n"  i2-^')  m=0. 

.  4.  !•"  (««"— «t)-2»»"=0. 
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d,  7nj  in  which  7i=l. 

m'-QO                            1.  m"  (m — m*)  +n"  (f»'~M")»i=0. 
OD-2  -     -     -  


8.  2t»"--n"  (m"+m)=0. 
4.  n"=l,  m">w. 


1  5.  n"=l,  m"<^>/i. 

<»-  QD  6.         —=1/4. 

^.  m-Qo,  in  which  7i=Qo. 

oD-n'  1.  n"(m"— m)— fii''n'=0. 

00  2.  w"  (m"— fit)  — fw"=0. 

f.    00-71,  in  which  7W=  oo. 

1  1.  wi"  (n"— «)  +11"  (»— 1)=0. 

^.  ^-^'  (in  the  Monoinctric  System.) 

v____  i  ^,.^t,  (tw'w-fwn')— w"  (»i4-m')  nn''\'n"  (n'— »)  mfn=0. 

^i!!L)  »i"n"  (m'n-hn)  — »w"  (m+i/i')  «— »*"  («— 1)  »ifin'=0. 

y  «"«"  (tw+«)  — m"  (w+l)  «— n"  (w-1)  >ii=0. 

(7/?-7W) 

A.-2-. 

2iii"n"— »/i"  (»w+iw')-ffi"  (m'— >m)=0. 

f;i"n"  (tii'4-l)+m"  (m-t-«i')--n"  (m— 1)  tw'=:(). 

2iii"n"— m"  (m+1)  — »"  (>»— 1)  =0. 


2 
2 
2 


3.  General  relation  of  Planer  of  Ortho^neiric  formji^  in  th£  sa/nu 

vertical  zone, 

4.  Tlic  angles  between  the  planes  of  any  vertical  zone,  {m-n^m  or 
fW'Cio),  and  the  basal  plane  (0)  of  the  type-prism  being  given,  sub- 
tract each  from  180^ ;  then  the  tangents  of  the  resultant  angles 
will  vary  as  the  values  ofm  in  the  zone.  That  is,  calling  this  an- 
gle for  7^^-^,  /,  and  for  m'-n  in  the  same  zone,  /,  then — 

Tan  /:  tan  /'=7/?  :  m' ;  or  if  7W=1,  tan  /'=7/i'  tan  /. 

Tlie  law  holds  for  the  hexagonaJ.  syste^n^  as  well  as  tlie  mono- 
metric,  dimetric,  and  trimetric.  ^ 

Either  face  of  the  tyDe-prism  in  tlie  rectangular  systems,  may  be 
taken  as  the  basal ;  ana  the  planes  of  the  zones  winch  in  this  new 
position  become  vertical,  (or  their  intersections  horizontal),  have 
essentially  the  same  relation.  In  this  case,  the  angle  /  is  the  in- 
clination on  the  assumed  base,  and  m  is  the  coefficient  of  the  axis 
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at  ri^t   angles  to  this  base,  which  axis  becomes  for  the  time  the 
vertical. 


n.  MONOMETRIC  HYSTSM. 

1.  IncUnaiionjt  between  jdcmes  qf  dij^^ 

5.     In    the   monometric  system,   since   the    axes  are  eqaal, 
(^f7— ft=<?=l),  the  values  of  7/?,  n,  in  equations,  stand  for  the  axes. 

w-7?  is  a  general  expression  for  holohedral  planes  or  forms ;  ^^^ 

fi>r  inclined  hemihedrons,   (as   in   f.   53  to  66),  tl^  for  parallel 

hemihedrons,  (as  f.  67  to  75\ 

6.  The  general  equation  tor  the  mutual  inchnation  of  two  planes 
jw-w,  tn'-n'j  is 

7.  Tlie  following  table  contains  this  equation  simplified  for  par- 
ticular cases : 

J/=v^»  (n«+i)  +m\  and  (next  page)  J/^=v^,««  (^Cjriy-fv« 


1         00-30 

1 

00-n'             1              tn'-m' 

m-rt 

MM' 

M 

n 

m  (n+1)  -l-n 

m  (n«'+l) 
n«'+l 

m  (m'w+1)  -fn 

if  V3 

n+1 

if'V/(m'»+2) 

OD-W 

Vn»+1 

V  3  1/ («'+!) 

V(n«+1)   (n^+l) 

The  angle  between  771-n  and  oc-n'  i^  obtained  by  means  of  the 
equation  apposite  m-n  and  under  00-7?'  y  and  by  making  w'=l,  this 
becomes  the  expression  for  ?r?-??  on  00,  or  the  face  of  the  dodecahe- 
dron. 

From  this  table,  the  inclinations  of  any  form  on  a  face  of  the 
enbe,  octahedron,  or  dodecahedron,  may  be  calculated. 

8.  For  inclined  hemihedrons,  when  the  planes  are  both  plus  or 
iwKth  minns,  the  formula  is  the  same  as  for  holohedral  forms ;  but 
Then  one  is  plus  and  the  other  minus,  the  fonnula  becomes  for 


'~~  on  —     ., 


Cos  Q=' 


mm'  (71W/+I)  — nn' 


^w«(n»+l)  -f««     V^'«  (n''+l)  +«'•' 


*  Besides  the  logarithms  usuall}''  given  in  published  tables,  the  following  are 
rmired  io  using  the  formulas  beyond.  Log.  V8=:0*88S6G06  ;  log.  Vi  =9 '7614894 ; 
bt  V2r=O15O5160  ;  log.  Vl==9-8494860. 
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and  for  ~^P^^^  — o^^  ^  tetrahedal  face, 

Cos  0--_?J!±L)j=!?. 

9.  Ill  parallel  hemihedron/t^  for  planes  of  like  signs,  the  fonimla 
is  the  same  as  for  holohedral  fonns ;  for  analogous  planes  of  unlike 

wgns,   ^-^J  on  —  v__J 


I.OB  V—  ;srjr 


For  t!!:!^]  on  -  Lf!:!^]  Cos  <?=-  !!i!=!L'±l) 

2  2  ^  MVin'^+l 


For  L!!:!:^!  on  —  t^^l  Cos  ©  - 

no  ^ 


2  2  ^  V(ti«+1)     %/("'•+!) 

2.  InclinaliOTifi  between  pla7ies  of  the  sarnefonn. 

10.  For  7A2-W,  using  the  letters  ^  J?  Cfor  the  edges  on  which  they 
are  placed  in  figure  51,  and  iTfor  nM-\rm^+n^^ 

Cos  A=  —  !!!!!_(!!L^±?)  Cos  ^=  _m«(n«+i)  ^,' 

For  *^/.,  (f.  34),      QmA=-  -P^        Cos  t'-  -  J^^ 
Tan  K-^ 

^  « 1 

For  fw-w,  (f.  39),      Cos  H^ SL.        Cos  C-  -  ?^i 

^  ^  t/i'-|-2  »«*+2 

Tan  J^=vt«'+i 
For  «,,  (f.  49),  Cos   ^  =  -^;      Cos  ^=  -gri 

Tan  ^B-r:myi 

11.  In  mdined  hemihednnit,  as  ^!11?,  f.  65,^4'  and  6*,  are  de- 
detennined  by  the  same  forinnlas  as  above. 

Coei5'=-^:i^";^-*' 

12.  In  parallel  hemihedrojis,  as  t^l,  f.  74,  B"  is  determined 
-^  2 

by  the  same  formula  as  above. 


CoeA''=—^  Cm  ^'=  — -  * 


xahtematicai^  cbystauxdgrapht.  91L 

For  oe-w,  as  in  figure  69, 

3.  Detennination  of  m  an(i  n  Jy  inspection. 

13.  The  following  table  ^ves  data  for  determining  the  narame- 
ters  of  planes  in  monometnc  crystals  by  inspection.  The  first  line 
would  read,  if  written  out  in  full,  m-n  has  edge  A  truncated  by 

//i-//i'when  m'=  ^   and  if  m-H=4-2,  then  W=?^^  =  !^=  1 

and  m'-/n%  therefore,  eqiials  J-f .     The  aarne  explanation  answers 
for  the  rest  of  the  table* 

».  »-«,   (t  51).   1.  Edge  A  truncated  by  m'-m\  wh#n  m'^---— 

2-   Edee  C  truncated  by  m',  m'««  -~^ 

3.  Edge  B  truncated  by  oo-;t',  n'=« 

4.  Solid  angle  a  truncated  by  rhombic  plane  »,  (t  52),  »= 

2m 

6.  Solid  ancle  6  tnincatod  by  1,  n=. — - 

*  -^  m-f-1 

h    ,^i->i>,  (f.  89).  S-A.  a  repl.  by  4  pi,  IE.  parallel  to  wymmetri-     .  ^^__.    >^^'*^ 
cal  diagonal  of  Uice,  *        w'-f  ;*' 

2.  Edge  C  truncated  by  m\  /w'=— -- 

3.  S-A.  rt  repl.  by  2  pi.  w',  incl.  on  edge  C,  1-E.  par.  to 

edge  B  of  mm,  m':=m 

4.  Edge  B  truncated  by  cc-n'  n,'=im 

5.  S-iC  a  repL  by  2  pi.  <x>n\  incl.  on  edge  B;  I-R  of 

opp»osite  pi.  with  the  wime  face  of  mm  parallel, 
(f.  46),  7i'=im 

ft,  S-A-  c  repL  by  4  pi.  cc-n\  incl.  on  B;  I-E  par.  to  C,     »i's=:m-f-l 

7.  S.A.  a  truncated  by  od  ;  1-E.  of  opposite  pi.  with 

same  face  of  mm  parnllel;  f.  43,  44,  planes  I,  w=2 

t  .^   (f.  49).    1.   S-A.   V  repl.   by  8  pi.   m'n';  IE.  of  2  pi.   incl.     ^m-'-^-^^ 
on  same  face  of  rn  parallel,  "  n' 

2.  S-A.  f  repl.  by  4  pi.  m'-m'  incl.  ou  edge  A;  1-E.  of 

two  pi.  with  same  face  of  m  parallel,  m'=2m — I 

2//» 

3.  Edge  A  truncated  by  m'-m\  '"'^^~J~i 

4.  S-A.  f  repl.  by  4  rbc.  pi.  m'jn\  incl.  on  A  of  m,  m'=fn 


5.   8- A.  c  repl.  by  4  rbc.  pi.  oo-n'  incl.  ou  B,  n'=- 


;«— I 


•  The  following  abbreviations  are  used  in  this  and  similar  tables:  Trunc.  trun- 
•»ted;  RnU.,  replaced;  Bev.,  beveled;  A.,  angle;  S-A.,  solid  angle;  E.,  edge; 
i^E  i^ge  of  interaection  of  two  planes  ;  Par. ,  parallel ;  Pi,  planes ;  Inc.,  inclined ; 
W,  rhombic;  7>n*.,  tanmnal 


6S  0KnxALU)9K4Pnr. 

6.  S-A  c  repL  by  4  pL   x-u'  incL  on  B;  I-E.  with  a  »»^ — 1 

lace  of  w  par.  to  edge  A,  "*  — "* 

7.  Edge  B  truncated  by  ac. 

d.  30-n.    (I  88,  84).  1.  S-A.  b  repL  by  6  pL  m'-n';  1-E.  of  pL 

incl.  on  same  face  of  cc-n  parallel,  H'=^n 

2.  Edge  A  truncated  by  m'-m',  incl.  on  edge  A,  m*=:^n 

•S.  S-A  6  repL  by  8  rbc.  pi.  m'-m',  incl.  on  edge^  A,        »«'=/# — 1 

e.  OD      (t  U)l  1.  EdgeB  bev^ed  by  m'.f.'.  h'=     ^ 

i.  Edge  tnmeatad  by  m'm',  (f.  48),  iii'=2 

8.  ObioM  8- A.  repL  by  3  pL  m',  incL  on  facee  of  «. 
£     1.       (t  11).  1.  S-A.  repL  by  8  planes  m'-n'. 

%  S-A.  repl.  by  4  pL  m'-m\  incL  on  faces  of  1,  (£  41). 
g.  oD-  OD.  (£  1)l  1.  8-A.  repL  by  6  pL  m'n',  (£  501 

2.  S-A.  repL  by  8  pL^m'-wi',  incL  on  0,(£  37). 
8.  S-A.  repL  by  8  pi.  m\  incl.  on  edge,  (t  47). 

h.  l!^>  (t  59).  1.  Edge  C  tnmc.  by  -4^^  (£  M).         m'='!!±l 

2.  Acute  S-A.  by  6  pi.  x-h';  IE.  par  to  edge, 

C.  (£  62),  H'=:m-f-l 

8.  Acute  S-A.  rcpl.  by  8  rbc.  pi.   » ;  IE.  of 

two  planes  on  face  of  -^  )  parltllel,(£  63).     wi^=:2 

4.  Edge  B'  trunc.  by  oo  -  oc. 

6.  Obtuse  S-A.  tnuic,  by  -f^  (f-  61). 

«.  Acute  S-A  trunc.  by  —  — . 

i-  [^  (£  74).  1.  Edge  B"  beveled  by  ^'HJ^  ,^'=,1.  m'>w 

2.  Edge  A"  beveled  by  do.  w'=",  »'>ii 

3.  Edge  B"  trunc.  by  ^         ^  n'=:n 

4.  Edge  A"  trunc  by  —  ^^^  »'=//! 

5.  Edge  A"  bevel«d  by  m'-wi'.  tn'=m 

6.  Edge  C"  repl.  by  m'-w',  1*4'= -— -     -1-' ^ 

(wa' — h)h 

k.  Lf!:IlJ  (£  69).  1.  Inequilateral  S-A.  c"  by  pL  — t-^ 

incl.  on  Edge  A'';  1-E  par.  to  transverse 
diagonal,  H'=zn 

2.   Equilat  S^A.  trunc.  by  1  (£  71,  72). 

4.  IJctcnninatum  of  in  and  n  by  calculatwn, 
14.  Ill  the  tollowiiifc  tbnuula8, 
v_liair  tlio  incliuatiuii  of  ff  uu  B  overaiiglc  c,  (lig.  51). 
^^\\aI(  Uie  incliiiatiuu  of  Ji  on  B  over  augle  <«. 
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^'=t2ie  inclmadon  of  Coa  the  horizcmal  baaal  section. 
<=the  inclination  of  C  on  the  diagonal  connecting  S-A.  h  and 
itB  opposite.    Tan  8=  ^2\    - 
1.  In  1/^n. 
a.  Cos  v= —    .    ■' — ^ ;  /i=tan  v  //2,=tan  iB  em  v. 

Bin  1^  '  '  ' 

»=tan  (135"— a);  ^!^)=tau  3'  v2. 

<r.  Cos  ^=c^ij;  "=185° — 4;  »=tanv;  7;^= tan  ^^ sin  v. 

From  J7'(angle  between  tice  of  cube  and  the  form  wt-n)  and  A, 
B,  or  <7, 

Sin  A'="-?!-^;  A=45o+i2';  n  '^. 

Bin  If  ^  '        '        8in  h 

^,  COB  H  .  i.        1  n   •  '^ — 1       cos  jC%/2 

.    cot  /r  ^     . 

8in  A= :  tn^n  tan  A. 

From  O  (angle  between  face  of  octahedron  and  fonn  7n-n)  and 
Aov  B, 

C<^  ^  (=a— 350  160  =  ^^  ;  cot  A5-i*\^  *i ;   „..=_-Jl%_^  ; 
"^  ^  ^       sin^i'  sin  ^  coto— cot/9' 


/i=- 


cot  «-j-t-'ot  iff  ' 

C<,66=^^'^.^^7^^;  n=tan  (45^+6) ; ,/,^tan  i^sin  (45^+«5). 

2.  In  ni'ja^ 

Cos  v=cot  ^jB;  y/i=tan  v;  i^=9(>o. 
Cos  «=co8  iCv4;  6'=144^  44^— « ;  //t+l^tan  6V2. 
Also,  ?/i=cot  HVi  ;  ;/i=tan  ((?+35°  16')  V2. 

3.  In  m, 

Cos  6=2  cos  \Ay/k\  h'  =  \W^  44— i;  //i,=tan  ^V^. 

Cot  //^sin  A,  and  //^^tan  A.         //t=tan  (0+54°  44') vJ^. 

4.  In    30-;?, 

a«  v=:cus  i^V2;  /i^tan  v^tan  (1350— i6> 
n=cut  II.         Cos  (yvf =co8  ^,  and  n=tan  (6+45°). 


70 


CBY8TALLCX>BAPKr. 


15.  Tlie  foUowiuff  are  angles  of  many  of  the  known  monomet- 
ric  forms.  Aj  B^  ^  stand  for  the  angles  named  A^  By  C^  (or,  in 
some  cases,  2  ^,  2  5, 2  (?) ;  H,  O,  are  the  inclinations  of  the  forms 
on  the  face  of  a  cube  (hexidiedron)  or  octaliedron. 


I. — IU)fA)HKnRAL    FX)RMS. 


a>'9o(t  1) 

l(f.  11) 

•  (f.  14) 

:t 

<»-2(f.  31) 


OD-8  (f.  a4) 

ot>-4 

oe-6 

'it  (f.  39) 


•.1 

l-S  (f.  40) 


u 


49) 


A, 

\ 

120 

127  34 

129  47 

138  49 

143  8 

149  33 

IM  0     ! 

160  1ft 
IfU  3| 


B. 


109  28 


90 

167  19 
163  44 
|167  28 

'143  8 

I 

133  36 
126  52 


I  118  4 

i  ;il2  37 

1121  ft8  .1«0  16 

131  49  [146  27 


I 


162  d9i 
152  44 


135  48 
144  54 


129  31 
141  3f 


1119  38 
1129  81 


I 


//.  I  O. 


16 


125 
185 
141  20 
143  8 
146  19 
153  26 


158  12 
161  34 

165  58 
168  41 
186  36 
144  44  160 


125  16; 


144 
144 
143 
148 
140 


138 
136 

134 
132 
168 


147  151157 
154  86!l50 


115  15jlb9 
109  28:164 


8 

142  8 

153  28f 

108  16  158 

3-J  (f. 

51) 

158  18 

!l49         'l58  18 
1 

143  18  157  47 

1 

4-2 

162  15 

1 
il54  47^144     3 

1 
150  481151   52 

6  1 

152  20 

160  82  !l52  20 

147  4l!l51   25 

'^l 

158  47 

166     2  Il36  47 

155  42  145  46 

vv 

106  57 

!152     7     140     9 

152     4  151  47 

Perofekite. 

Diamond,  Perofskite. 

Diamond,  Perofskite,  Blende. 

Fluor,  Salt,  Garnet,  Magn<»- 
tite,  Red  Copper,  Gold, 
Percylite,  Copper,  Silver. 

Fluor,  Copper. 

Fluor,  Gray  Copper,  Amal- 
gam. 

Silver. 

|*..l  Topper  Mie. 

i^^l  Amffytmmy .  Fluor,  Arml- 
:     tiitTir,     S.Trlriliir,     Lonoitc, 
i     Pyroohlore,    Pyrites. 
I     Franklinite,  Dufrenoy^ite, 
I    ATnnlpnm. 

'prr*»f*k  it  i",  (talcMia. 
nuor.Kvtrtcl,  l>r"f«kito.  Py- 
rd«1i]orf-,  Pyrit'*.  Ma(;ne- 
I     tile,  nnlrnii,  iUM.  Silver. 

iDiairiohd,       Fluor,      Kpiin*l, 

,    FrauktitiiU,       P^rf*r*kjt#*. 

'  Mapiiititfl,  ("tiNi  Or**.  P^-- 
riten,  Hauerite,  Red  Cop- 
per, Amalgam,  Skutteru- 
dite.  Galena. 

Fluor,  Red  Copper  On*,  (tn 

I     lena. 

Diamond,  Garnet,  Mnfrno- 
tite,  Red  Copper,  .Vmal 
gam. 

■Fluor,  (toM. 

•Magnetite. 

Fluor. 

(Fluor. 
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PLANE  ANGLES. 

a.             b.        1  c. 

O   /     O   /    1  O    / 

«.} 

60  14        79  81i 

00-2 

,48  11        88  37 

ooS 

l46  8(H       86  59 

2-2 

•82  16  117  2  78  28 

8-8 

.81  26  112  58  ;84  16 

2 

118  4  iSO  68 

S-J 

86  56   56  15  ;86  48^ 

4-2 

85  54)   54  21i;89  48' 

n. — UKMIHEDKAL   F«)RM8. 


I.  TetroMedral. 
1  (t   66.  66) 


A. 


1  162  S9i 

2  (f.  GO)         :162  44 
H  142     8 


X-2  (f.  59) 

3-S 

4  2 

168  IS 
162  16 

1  Pgritohedral. 

00-2  (f.  69) 

ao-3 

oc-4 

112  37 

126  52 
148  8 
151  66 

8-i  (f.  74) 
4-2 

115  28 
128  15 

*l 

119  8^ 

60 

82  10 
90 
99     5 

98  22 
il09  28 


I 


124     7 

110  55| 
124  51 


149 

164  47i 
160  82 


C. 


Blende,  Tennantite.  Gray  Copper,  Bora- 

cit-e. 
Gray  Copper. 
Diainond,  Bleude.  Gray  Copper. 


160  15 
146  26^ 

184  2 


Tennautite. 

Boracite,  Tennantite,  Gray  Copper  Bis- 
muth Blende. 
[Gray  Copper. 


158  13  .Diamond,  Gray  Copper. 
144     8  ! 

•  ! 

117  29    Pyrites. 

118  85  :  Pyrites,  Cobaltine,  Gersdorffite. 
107  27  i  iSrrites,  Hauerite. 

103  .86i  Cobaltine. 

141  47    Pyrites,  Hauerite,  Cobaltiue. 
131  49    Pj-rites. 
131     5    Pyrites. 


III.  DIMETRIC  SYSTEM. 

8.   Tneli'naiion  hetwten  planes  of  differeixt  fomm^, 

10.  In  the  dim£tric  system,  for  the  inclination  of  m-n  on  ??/'-??', 
in  which  (as  the  axes  J,  e,  are  equal,  and  may  l)e  taken  each  as  1) 

a  :  h  :  c  ~  respectively  ma  :??:!, 
a':h  :  r  —  "  7n'a  :  7i' :  1, 


*  In  the9«  pyritohedrona,  A  is  the  interfacial  angle  at  the  longer  edge,  and  C 
1^  at  either  of  the  others. 
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wim'a^nn'-}*  1 )+««' 


Cob  ^theinclination80ught>=-,p;(;;ji^,:^^ 

17.  By  substituting  1,  oo,  or  0,  for  m  or  n  in  different  fonns,  we 
have  the  following  more  simple  fonnulas  for  certain  cases.  In  tlie 
table,  Jf=V[7/??ff2  (^2^1)  ^2]^ 


0 
n 

OD-OO 

mna 
M 

«Ma(nn'-f  1) 
irV(n'«+l) 

1                         7/j'oo 

1                       ma 

««!(«'+ 1) 

wwi'a*-f-l 

V/(2mV+l)     \/(2mV+l) 

V(2mV+l)v(«'+'l) 

V(2wV4.1)v(w»'V-fl) 

1                       ma 

mn'a 

»wm'rt'-|-l 

l/(mV-M) 
0 

l/(wV+l)\/2 
n 

V(mV+l)V(»*''+l) 

V(»iV+l)mv/("««+l) 

V(»'+l) 

V/(n'+l)V(«''+l) 

18.  The  inclination  of  m^i  on  0  (or  basal  plane)  will  be  ob- 
tained by  making  cos  ^=  — ^ir  •  ^  ^^  other  cases. 

2.  Indinntions  heUoee^i  planeii  of  the  nam^  foi^n . 

19.  In  the  dimetric  system,  the  forms  771-71  are  double  8-sided  pyra- 
mids, (f  89) ;  7w  and  wi-ao  are  octahedrons,  like  f  12  ana  84 ; 
oD-71  are  8-8ided  prisms,  (f.  79);  oo  and  qd-oc  are  4-sided  prisms, 
(f  77  and  2). 

For  JT,  J",  ^,  in  tw-w,  (see  f.  89,  in  which  the  edge  A'^is  tliat 
connecting  the  vertical  axis  and  a  lateral  axis), 


Cos  \X=:'jjg 

Cos  iZ-^ 
ii't.  Tlic  fonnnlas  become  for 


Tan  iX="-i^--!±'> 

^  ma 

*  mtH^n — 1 

Tan  iZ-^'^tl) 


a  flcwf — I) 


n-x:  ^-r-^W° 

Bb^  ;    Tan  |X-r-»*. 


Tan  p' 


Tan  i^-^wav/2. 
Tanj7— :iw<i. 


21.  Putting  T' for  the  angle  of  inclination  of  two  planes  of  ?//-^;/, 
over  the  axial  angle  of  the  base,  (/^  on  P"y  f.  89),  and    U  for    1 
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die   inclinatioii   of  two  planes  over  the  next  basal    angle,  {F" 
on  F*'% 


3.  DtternmuxUon  qf  ra  <md  n  hyifutpe<!tion, 

22.  Under  this  head,  it  should  be  noted,  that  planes  with  hori- 
zontal intersections  (the  lateral  axes  being  in  a  horizontal  plane) 
have  n=n'. 

That  planes  truncating  or  beveling  the  terminal  edges  of  any 
form  mfl^,  or  the  edge  -a  of  any  m'Pn\  have  m=m'. 

We  again  refer  to  the  general  laws  on  pages  63  to  56,  which 
include  many  of  the  particular  equations  below. 

The  following  table  reads  in  the  same  manner  as  that  under  the 
monometric  system ;    the  first  line,  for  example,  is,  m-w  has  its 

edge  I^  truncated  by  the  plane  m',  when  m'= — ^ — * 

i.  m-n     (£  S9).  I.  Edge  Y  truncated  by  plane  m',  when  m'= — ^    *    r 

2.  Term  A.  repL  by  4  rbc.  pi.  m',  incl.  on  edge  F,  w'^ 

3.  Basal  A.  at  F  repL  by  2  pi.  w',  incl.  on  Y;  I-E.  par. 

to  X,  (CiK)),  »i'=»i 

4.  Edge  X  trone.  by  m^'-  oo,  m'=m 

5.  Term- A.  repl.  by  4  rbc.  pi.  wa'-oo,  incl.  on  X,  m'=— 1— A 

6.  Basal  A.  at  ^  repl.  by  2  pi.  ?»'-  oo,  incl.  on  A",  I-E.  par.         ^^  (n+1) 

to   F,  w'= — L-JU 

fi 

7.  BasiU  edge  trunc.  by  oo-n',  n^==n 
\m'        {t  62>  1.  Term,  edge  be V.  by  m'-n/,  (f.  90),  m'=m 

2.  Basal  A.  repL  by  4  pi.  m'-n^,  I-E.  par.  to  term,  edges,  —=m 

n' 

3.  Term,  edge  trunc.  by  m'-  oo,  {t  86),  m'=?w 

4.  Basal  A.  repl.  by  2  pi  m'-'^oo,  incl.  on  Term.  £.,  I-R  of 

two  pi.  with  same  face  of  m  parallel,  (f.  86),  m'=2f»i 

?.  «-»     1.  Term.  E.  bev.  by  m'-n',  (aim.  to  f.  90).  w-  ^^  t^'+j) 

n' 

2.  Basal  A.  rep.  by  2  pL  m'  incl.  on  Term-E. ;  I-E.  of  2 

pL  with  same  face  of  m-  oo  par.  (siin.  to  f.  86),  m'z=m 

3.  Term-E.  trunc  by  m'P,  (£  86).  »n'=^/» 

4.  Basal  &  ber.,  or  Term- A.  repl.  by  4  pi.  m'-ao  with 

horiiontal  intersections. 

^  -^^      (t  91,  921  1.  Middle  edges  bev.  by  ii2!!:!il)  !!^=,„ 

*  2  2  n' 

2.  Angles  rep.  by  a  pi.  — ^—-^  I-E.  par.  to  middle  edges,    m'=m 

10 
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S.  Ang.  repL  by  2  pi.  m'-  oo ;  I-R  of  2  pL  with  tame  face 

of  i— -'parallel,  m'=2m 

4.  Angles  repL  by  oo. 

5.  Middle  edges  truncated  by  ao-2,  (f  94). 

4.  Deteimiination  of  m  cmd  n  hy  CcUeulatiofi, 
23.  Let  v'=  the  inclination  of  Xon  base  of  pyramid  m-^i. 

V  =  half  tlie  angle  of  the  base  which  edge  X  meets. 

Tan  V  (angle  iX  of  co-n)  =n.    Tan  6  (angle  i  Y  of  «>-^0= ^3T- 
Tan  ^'=ma.  Tan5'=!=fMl) 

a.  In  T/Miy 

Cam  iX__         1 


Sin  ^Z       V/(n«-4-l) 

co»ir_ 


=  cos  V. 


siu  i%      ^^  ^-  "^^^  (5+45°)  =w. 

j; — 7V=  cos  d'.  W^=— -rtan  d'. 
Sill  ^r  n+l 

Cob  1  )V2  ^  n 


C'o#»  \A  V  (tan  ^X — n") 

Designating  the  inclination  of  m-n  on  face  of  the  fundamental 
priion  ^.)  by  ^>/  and  on  that  oi^  the  diagonal  prism  (x  -  a)  by  y, 
we  have 

i»4-l      C08PV/2  cot  o  o  I  cot  a 

— i— = — ^- —  or  -    ^=c<^  p,  and  wa=  -r-^- 

n  cos  y  w  sin  /i 

Sin  »  =-T-!~-„  ?i"tun  V         ?>m=tan  iZsin  v. 

Hin   \Z  * 

,,  f  1  _.!:2r£V2         ^j^  ^,^^^  ^.^. ^  j^  ^.    7/?^=tan  v. 

n  f-l       cos  ft  .      X     ^^P  nV2^        ., 

»-- 1      COS  I  )  sin   J)  n-|-l 

//.     Iff  7/rf'///, 

(!<iH  v'—"  cot  iA';  7?wi=tan  v. 

y//  tftii  i  7'x  cot  i^,  7^,  (and  in  the  following  cases,  f7  and  Z), 
Uiri^  th#'  rvirr<?«iH»nding  angle  of  the  fiindamental  octahedron,  1. 

f  "^ 

//*      I 

(  :m  f>'     '  cot  k  yy/2.  2  w— 1  ^-^  **"  *'^- 
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Cos  5=aVi  cot  iZ.  ^  =  tan  (i-H60). 

rf.   In  7/Ip, 

//i^=  cot «.  cos  6=  cot  iX. 

mataniZvi.  ^=£#. 

e.   In  niroo, 

i7Mj=  cot  €.  cos  s  =  cos  i  Zv3. 

//««  tan  iZ.  ^^=t=riZ^- 

/.   In   QD-n,  n=tan  iX  "-.=taniF'. 

The  angles  of  the  different  vertical  prisms,  in  the  dimetric  sys- 
tem, are  uie  same  as  those  of  the  forms  od-/i  in  the  monometric 
system,  as  given  on  page  70 — (forms  oo-f  to  00-6). 

IV.  TRIMETRIC  SYSTEM. 
1 .   Inclinations  between  planes  of  different  foniis, 

24.  In  the  trijnetric  system  the  fonns  7(hPn  are  octahedrons; 
that  Ls,  for  any  particular  plane  mPn  on  a  crystal  there  will  be 
ei^ht  in  all,  and  these  extended,  produce  an  octahedron  like  f.  13. 
The  inclination  of  a  plane  mPn^  on  another  m'Pn\  may  be  as- 
certauied  by  means  of  the  general  fonnula,  p.  H2,  by  substituting 
•i  being  the  longer  lateral  axis)  when  the  fonns  are 
nt-n  and  m'-n',         iml^  iiJb  for «,  h. 

in!n^  n%  c       for  a\  J',  &. 
itt-n  and  7/i'-n ,        fn^i  no     for  a        c. 

m!a^  J,     n'c     for  a',  V^  d. 
f/irn  and  7n'-n'  f/ifi  fic      for  a        c. 

vi'fiy  n'h  c        tor  a',  6',  c'. 

2.1.  a.  For  virn  on  m'-co ,  having  the  parameters  a  :  b  :  c  and 
•/ :  X  :  f/,  the  formula  becomes 

h.  For  //^-n  on  co-oo ,  the  formula  becomes 
fi.  Fur  /A^^»  on  90-n', 

A  plane  //^-»  may  also  be  designated -^ the  two  expressions 

•eing  e<|uivalents,  (p.  55) ;  and  in  calculating  the  relations  of  one 
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plane  with  another,  or  their  interfacial  angles,  it  is  often  convenient 
to  make  the  change  from  one  expression  to  the  other,  in  order  tc» 
have  the  same  lateral  axis  referred  to  in  both. 

2.  Indmations  belwemi  pUmes  of  the  same  form. 

26.  The  form  mru  in  the  trimetric  system  is  represented  in  the 
octahedron,  f.  13,  (except  that  we  here  make  h  the  longer  lateral 
axis).  Placing  X,  T^  Z  for  the  angles  at  the  edges  so  marked, 
and  writing  as  above, 

jrforV(aa  j2+ca^2^2^2), 

CosiX=-jr  Cos  iJ^=^-  CosiZ=-T^. 

Tan iJr=  '^<7^'> . Tan i r=  *^^^+'') ■  Tan  ^Z^'-^^X 

i.Zs=8ap£lement  of  7/^-n.  on  qo-o6j  and  iy=supplement  of 
mrn  on  oo-oo . 

27.  Simplifying  for  the  particular  cases  following: 


a. 

In   c», 

Tan  iX'=f 

Tanir'=- 

b. 

OO-n, 

Tan  i<r— ~ 

Tan  ir=- 

0. 

»-», 

Tan  iX=^ 

Tan  iF=^ 

d. 

mr  5&, 

Tan  *F=A 

Tan   iir=7 

e. 

l-3b, 

TaniF=A 

Tan    i^=^ 

/' 

t/lrXi 

Tan42r=^ 

TaniZ=-;- 

(f- 

1-X 

Tan  iZ'=-i 

Tan  iZ'=^ 

3.  Diffiermons  of  forms, 

28.  Let  a  :=  the  inclination  of  the  macrodiagonal  terminal  edge 
on  the  vertical  axis ; 

Let  /3  =the  inclination  of  the  brachy diagonal  terminal  edge  on 
the  vertical  axis; 
Let  7  =  the  inclination  of  a  basal  edge  on  the  macrodiagimal : 

II :  tan  a  :  tan  ^, 
cot  a  :  1  :  tan  7, 
cot  ^  :  cot  7  : 1. 

29.  The  angles  a,  /3,  7  are  determined  by  the  following  e<iua- 
tiong: 
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^.  cos  ^Z  ^  COi  IJi 

Sin  )8=^^  Sin   r=^J. 

Bin  ^7^  '        Bin  ^ 

Tan  /3=tan  ^Xsina;    tan  a=cotil^tan  /?. 

Cot  a=taa  iZ  sin  y. 
Sin  «=cot  ^Xtan  /S;    cos  a=cot  i  Xtany. 
Sin  ^=cot  i  J^  tan  a ;     cos  i8=cot  i  Y  cot  7. 
Sin  7— cot  JZ  cot  a;    cos  7=cot  J y  cot  ^. 

30.  By  conmaring  the  angles  a,  ^,  7,  with  the  correspondiug 
angles  of  the  fnndamental  form,  by  means  of  the  relations  of  a,  ^ 
c,  to  these  angles,  the  relative  valnes  of  la  and  n  for  that  form  may 
be  detenninea. 

Distingaishing  a,  jS,  7  and  X,  I^,  Z,  of  the  derivative  forms,  by 
accents : 

(a.)  In  the  formm,  a  being  determined  by  one  of  the  above  equa- 
tions, both  for  m  and  the  fimdamental  form  P,  then  7/1= cot  a'  tan 
«;  so  from  )S,  7/i=:cot  S' tan  ^ ;  or  from  Z,  m=tan  \Z  cot  JZ 

(6.)  In  1-i,  n=tan  JX'  cot  iX=tan  ^'  cot  /3=tan  7'  cot  7. 

(a)  In  1-Ji,  n=tan  a'  cot  a=tan  JZ'  cot  J  y=  cot  y'  tan  7. 

(rf.)  In  m^  w»=cot  iX'  tan  iX=cot  0'  tan  i8=cot  7'  tan  7. 

For  determining  m  and  w,  we  deduce  from  the  equations, 

(e.)  For  the  forms  oo  and  and  oo-w  (§  27  a,  J),  n=tan  JX-*-tan 
\X'\  n=tan  ir^+tan  jr: 

^f.)  For  the  forms  00  and    oo-n,  n=tan  JX-i-tan  JX,  7j=tan 
f-tan  \  Y'^  in  which  the  acceilted  letters  pertain  to  the  fonn  00. 
Also, 

(y.)  From  the  equations  for  in-r^  and  l-a>, 

7Ai=tan  ^  y-i-tan  \  F",        w=tan  JZ-i-tan  iZ'. 

(A.)  From  the  equations  for  tz^-oc  and  l-ob, 

m=tan  iX'-+-tan  ^X,        m=tan  ^Z^tan  ^Z'. 

4.  Coinbinatums  in  the  Trinietric  Systein, 

31.  On  this  subject  see  the  general  laws  on  pages  53  to  56,  which 
contain  many  of  the  specific  cases  below. 

In  tliis  system,  as  in  the  preceding,  fonns  with  a  horizontal 
intersection  have  n=7i.  In  a  rhombic  octahedron,  vil^  planes 
truncating  or  bevelling  the  terminal  edges  have  7n'=m;  but 
a^  one  edge  is  connected  with  the  macrodiagonal,  and  the  other 
with  the  brachydiagonal,  the  planes  differ, — those  of  the  macrodi- 
agonal edge  being  rrtrn  or  ni-  *,  and  those  of  the  brachydiagonal 
flvi  or  m-  00. 

In  the  following  table,  forms  are  said  to  be  of  the  same  kind, 
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when  connected  with  the  same  axis,  and  consequently  having  the 
sanic  mark,  — '  or  — ,  placed  above  their  signs. 

1.  in'-n\  bev.  macrod.  t«riiiinal  edge  of  m-n,  when   )  >»' w»^ 

2.  m'-n'»  bev.  brachyd.  terminal  edge  of  m'»,when  )  ^      n' 

3.  m'-n',  bev.  brachyd.  terminal  edge  of  f/t-n,  when  )  ,_ 

4.  m'-» ',  bev.  macrod.  terminal  edge  of  m-JT,  when  )  '       "** 

ii    i/i"-!:^ .  repl.  A.  of  oombination  between  forms  m  and  m'  by  rbc  pi.  wi "= ; — r 

o.  /'•    flO'      1  J  r  m-\-m' 

(J.       "      repl.  A.  of  combination  between  forms  m  and  oo  by  rbc  pL   m'=2w» 

7.  '•      repL  A.  of  combination  between  oo-^  and  m-J^  by  rbc  pL   m"=^inn 

8.  **       repl.  A.  of  comb.  betw.  m  and  oo-^i  by  rbc  pi.,  when  the 

form  is  m(n'-}-l)-^,  "r  w^    ^  /-^g,  the  one  replaces 
the  upi>€r,  the  other  the  lower  I-E. 

b.  1.  w»'-i'  repl.  I-E.  of  form  oo  and  m-^,  when  n'-^: — ^ 

wt  — — w 

2.     **     tnmc.  1-E.  of  m  and  qd-^  w'=»/*»' 

8.     "     bev.  longer  or  short^jr  term  E.  of  form  m,  m'^=m 

1     1  u«       #         -         J         -'  "*'      "* 

4.     '*     repl.  1-h.  of  m-n  and  oo-^,  — ^ — 

V.  HEXAGONAL  SYSTEM. 

\V1.  In  tlie  hexagonal  system  there  are  three  lateral  axes  inter- 
secting]^ at  6(>°.  Tne  form  in^ii  completed  is  a  donble  twelve-sided 
pyramid  or  beryl loid,  (f.  124);  tn  and  vir^l  are  double  six-sided 
pyramids  or  quartzoids,  (like  f.  122  in  form),  the  series  //<-2  inter- 
mediate t-o  the  series  //?,  (see  f.  121);  qd  and  go-2  are  hexagi»- 
nal  pris!iLs,  re8i)ectively  corresponding  to  the  pyramids.  ao-;i,  ex- 
cept when  w=2  represents  twelve-siaed  prisms.     inR  (equivalent 

to  fonn  ^)  stands   for   rhombohedrons,  (K,  fig.  126,  and  other 

rhombohedrons  of  the  same  series).  The  use  of  the  signs  -f  and 
>  for  rhombohedrons  and  scalenohedrons  is  explained  on  page  48. 

Tlie  sculenohedron  has  the  general  sign  i^^.     Designated  with 

reference  to  the  axis  of  that  rhombohedron  from  which  thev  are 
derived,  thev  come  under  the  expression  inli^y  m  whidi  nt. 
e<[uals  the  semi-axis  of  mi?,  and  n  is  a  coefficient,  which  multiplied 
into;//,  will  give  the  semi-axis  of  the  form  nili^.     The  exi>re«sion 

Ink  n.\ 

\  -  is  reduced  Xa)  tlie  fonn  ni'Ii^ '  by  making 

//?/="",  and   /i'=--^, 

and  ronvi»rHely  the  latter  is  reduced  to  the  former  by  making 

fn^m'n'.  and  ^  =  —7-- 
'  »'+i- 

.'W.  For  each  niR  there  is  a  series  of  scalenohe<lrons  //^/i***, 
corn^poiiding  to  a  re])lacemcnt  of  the  lateral  cdg(*s  <»f  the  rhom- 
bohedron i/tliy  in  which  /}  may  have  any  value;  when  this  valuQ 
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ffi  infiuite,  the  form  is  the  prism  mUcCj  and  this  is  equivalent  to 
x-2,  since  the  prism  is  necessarily  a  prism  dia^nal  to  the  funda- 
mental prism.    The  latter  sign  is  tne  one  which  is  commonly 
iised  for  the  prism. 
The   pyramidal  hemihedral  forms,  represented  in  f.  136,  p.  48, 

have  the  symbol  '  ^^^^^  or  'J  ^-^ ,  /  or  ^  being  used  according  as 

the  planes  are  to  the  left  or  right  above.    The  gyroidal  hemihedral 

forms,  analogous  to  f.  137,  p.  48,  have  the  symbol  r  ^^)  or  I  ^^: 

The  corresponding  tetartohedral  forms  have  the  same  symbols, 

except  that  4  is  written  for  2 ;  or  else  the  equivalent  — g— ,  with   r 

f»r  /  prefixed. 

1.    IndinaUons  hehjoeeti  pUmea  of  different  /(yi'ons, 

34.  The  formula  for  m-n  on  ml-n'  is  as  follows — making 
Jr=V(4tw^a^(n'— n+l)+3n2)  and  if =V(4m'2a2(w/a--n'+l)+37i'2). 

35.  The  following  table  contains  the  same  for  more  simple  cases. 


Q 

oo-n 

m-2                   , 

■!'-« 

n'V8 

jr 

m'a(2n«'— n— «'+2) 

n'(mm'a«+ 1)1/8        | 
if'V(mV+l) 

•'-2 

1 

m'anV3 

m»i'a«+l 

l/(m'«a«Xl) 

V(m'»a«+l)v/(n«— H+l) 

!/(»;*'•«•+ 1  )l/(mV-f  I) 

x-»' 

0 

2nn'— n— n'+2 

2  v(n'«— «'+l)\/(n«— n-f  1 ) 

1 

.36.  The  formulas  for  tlie  rhombohedral  forms  varj^,  as  the  fonns 
ire  of  like  or  unlike  signs.     In  the  following : — 

ir=V(m»a'(3n»+l)+3)  and  ir'=V(m'2a2(37i'2+l)+3). 

37.  The  cosine  of  the  inclination  of 

+mli^  on  +711' R*^ ' )  mm'a^{Znn'±\)±?^ 

— mR^  on  — m'R^ ')  ^  ITW' 

+mli^  on  —m'R"  )  ^_  mm'a\Znn'^\)±^ 
— Tw.^  on  +m'Ii^'  )  NN' 

4e  upper  sign  being  usod  in  each  of  these  and  the  following 

J  nations,  for  the  angles  between  planes  inclined  to  the  same  pole 
die  vertical  axis,  and  the  lower  for  the  angle  between  planes 
iadined  towards  different  poles. 
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ZH.  These  simplified,  become  for 

+mR^  on  +m'Il )  ^_mm*a^{^n±l)±S 
—mil*  on  —m'Ji  )  ]}rv{^n'^a^+3)  ' 

-\^mR^  on  — m'R  )  ^ mm'a?{^^l)±Z 

—laR^  on  MnJR  \  iW(4m'»aa+3)' 

mR^  on  ^/.2=-(^,^^^^'^^)^>   m7?»on  0=-^? 

iW(7/i'2a'+l)  iV^ 

351.  Al*^>  when  the  forms  ^5^'  v^JJJ'  are  of  the  same  si^, 

n       />_     27rt7»'o»(2«n'T«=Fn'±2)±3w7i' 

^   ^ Sl^^ • 

¥),  When  of  different  signs, 

2.  InelinaUon  between  planes  of  the  same  fonniK 

41.  For  the  form  m-n  (f.  124)  we  have  for  the  inclinations 
between  the  planes,  Jf  having  the  value  on  the  preceding  page — 

Cos  ix=^=^>.  c<«  4r=^=ii^)^.  Co8iz=^^^. 

42.  a.  Representing  the  inclination  of  two  planes  over  the  axial 
basal  angle  (that  to  which  the  edge  X  extends)  by  T,  and  that 
over  the  adjacent  basal  angle,  (to  wiiicli  I^  extends),  by  U^ 

lan  t^  -  v(m«a«(2— n)'+3n«)*  ^an  ^  C  /  -  v8^(„j.„«(h_i)«^-„«)  * 

A.  For  ^f^;;^  ;  writing  xS  for  V(4a2(w' — 7/2+l)+3. 


r.  For  7/?,  in  which  iZ=  iT, 

f/.  For  7W-2,  in  which  Z=T, 

Tan  i 

f*.  For  X-/I, 


Tan  iX=i±=:2^)i^.    Tan  iZ=2;n«Vi.     TaniT'^^.g^. 


Tan  i  ,'=!li"!V±4)      ^an  iZ=/m.        Tan  1^=-^^. 


TaniJr=S.  Tanir=(;;^. 


iii>n 


/,  For    —  (p.  46),  in  which  X  is  the  shoiier  terininal  edge« 
i"  the  hnujer,  Z  a  basal  edge  (=  7"  of  Tw-fj), 


Sin  iZ=Coe  iX+Coe  J  r=2  Cos  i  (  r+X)  Cob  i{  F— JT).  - 
For  COS  i  Yy  the  same  fomrala  as  in  m-n. 
y.    For  4^W  **»^,  in  which  ^^=180°, 

Coe  X=S!^=-^508  Z  Tan  iX=l^<=^»> 

Ini5r,TiuiiX=^4£+2>;  and  if  a«=-|,.X=90o,andtherholn- 
bohedron  is  a  cube. 

Designating  the  inclination,  in  mi?,  of  the  inclined  diagonal  on 
the  vertical  axis,  by  a,  and  that  of  a  terminal  edge  on  the  same 

Cot  a=2maVj.  Cot  i8=7w^vj. 

The  plane  angle  A  (angle  at  vertex)  in  m>Ry  and  the  volume  F, 
may  be  found  by  the  equations, 

h.  For  w*^,  in  which  Jf,  Y^  Z,  are  used  as  above, 


Tan  i-e_V('"V(8«-l)'+12) 

lan  tA ,„„  (n+1)  V8 — • 


manV^ 


Tan  i  r=5±^»=ii^.  Tan  iZ=-™xTv 

See  also  §/,  above. 
I.  For  QD^, 

^"^  ^ 2(8n«4.1)  •       ^^    ^~  2(3n«+l)  '         ^^  ^"S^^HFT' 

3.  Detet'mmatiofi  of  m  aw//  n  6y  inspeoHon. 

43.  a.  As  in  other  systems,  forms  m-n  and  m'-n',  or  mB^  and 
m'B*\  making  horizontal  intersections,  have  n=7i',  (f.  121). 

b.  Two  forms  r/i-^i  and  m'-?i'  making  intersections  parallel  to  a 
diagonal  edge,  have  m=m',  (f.  128). 

c.  Two  forms  7nR^  and  m'H^'y  whose  lateral  (called  also,  basal) 
edges  are  parallel,  have  7/1= m',  (f  128). 

a.  For  each  scalenohedron  tti^,  (f  127),  there  i8{lj  an  inscribed 
rbombohedron  m/B  of  like  sign,  (+  or  — ^),  whose  lateral  edges 
coincide  with  those  of  the  scalenohedron ;  having  ^n=m/, 

(2).  A  rhombohedron  m"B  of  like  sign,  whose  terminal  edges 
eoincide  with  the  shorter  terminal  edge  7-X)  of  the  scalenohedron, 
hiving  Tnf'=:i7n{Sn — 1),  (4,  f.  131  ;  a  rnombohedron  having  its 
tenninal  edges  coincident  with  X,  would  have  its  faces  parallel  to 
plames4  in  this  figure). 

11 
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(3).  A  rhombohedron  ml^'R  of  nnlike  simi,  whose  terminal  edges 
coincide  with  the  longer  terminal  edge  (  f)  of  the  scalenohedron, 
having  m'"=iW3n+l),  (5,  f.  132). 

e,  'file  rhombonedron  m'R  truncating  edge  Y  of  mjB",  has 
m'=i7/i(3n+l),  (f  133). 

The  rhombohedron — m'^R^  truncating  edge  X  of  twJS^,  has 
m!  =im(3wr-.l),  (f.  134). 

m**,  in  the  table  below,  is  equivalent  to  mR^. 

C  m-n  1.  Edge  Y  tronc.  by  plane  m',  m^=^ 

2.  Y-basal  angle  repl.  by  m\  I-E.  par.  to  other 

term.  £.  ^  m.*'=m 

8.  Term,  angle  repL  by  m\  faces  rhombs,  m'= — 

ft 

4.  Edge  X  tnxnc.  by  m-2,  m''=!m 

6.  X-basal  A.  repl.  by  m'.2,  I-E.  par.  to  other  term.  R  m'=??!?^iii 

6.  Repl.  of  term,  angle  by  m'-2,  faces  rhombs,         m'=: — -^- 

g.  m  1.  Repl.  of  basal  A.  with  4  pi.  rn'-n',  I-R  par.  to  m^(n^+l)       ^ 
vertical  on  face  of  m,  ^^ 

2.  Repl.  of  basal  A.  with  4  pL  m'-n',  IE.  par.  to  ^'-_^ 
term  R  of  m,  n' 

8.  Term.  R  tninc.  by  t»'-2,  (f.  121),  or  bev.  by  m'-«',  m'=wi 

4.  Basal  angle  repl.  "by  m'-2,  I-E.  par.  to  vert,  of  m     , ^ 

(j2,  £  121),  •"  — r* 

5.  Basal  angle  repL  by  m'-2,  I-R  par.  to  tenn.  R  of 

m,  (22,  t  121),  m'=fim 

6.  Term,  angle  repl.  by  m'-2,  faces  rhombs,  m,'^=^ 

h.  m.2  1.  Term,  edge  beveUed  by  m'n\  '^'(**'+^)--.|^ 

2.  Basal  A.  repl  by  4  pi.,  I-R  par.  to  vert  on  m-2,  ni'^=m 

8.       "  "  "    I-R  par.  to  term.  R  of  m.2.  ^'^'(^^'— ^),^^ 

4.  Term,  edge  tnmo.  by  m',  («2  and  1,  €  121),  m'=|m 

6.  Basal  A.  repl.  by  2  pL  I-R  par  to  vert  on  m-2, 

(12  and  1,  £  124),  m*r=m 


6.  Basal  A.  repL  bv  two  planes  m',  I-R  par.  to 
""  of  m-2,  m'=iin 

7.  Term  A.  repL  by  6  rhombs,  m',  m'=lm 


term.  R 


I  mR*  1.  m'*'  of  like  sign,  bevel  edge  X  (£  184),  m'(8n'— l)=w(8n— 1) 

%     "         "  "  "        Y  (£  188),  m'(8n'+l)=m(8i^4-l) 

8.  m>'  repL  basal  A.  by  2  pL  incl  on  X,  I-R  par. 

to  edge  Y  of  m*  m'(8«'-fl)=m(8«+l) 

4.  IM.  incL  on  V.  I-R  par  to  X,  w'(8n'— l)=m(8f^— 1) 

6.  m'*'  of  nnlike  sign,  bev.  edge  X.  (£  184),  m'(8n'-fl)=ifi(8n— 1) 
6.  m'*'  of  unlike  sign,  repl.  basal  A,  I-R  par  to  Y 

of  m»,  m'(8n'— l)=m(8«+l) 

k.  mR  1.  m'*'  of  like  sign,  bev.  term.  R  of  m,  (f  181),  ^'(8«'— l)=:m 
2.  m'»'  of  like  sign,  repL  lat  A,  I-R  par.  to  incl 

diif.  im'(8f»'+l)=m 
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S.  mtf  ci  liM  sign,  replace  lateral  edges,  m'=m 

4.  m'^'  <^  unlike  sign,  bey.  tenn.  E.  of  m,  (£  182),  |m'(8n'+l)=m 

5u  M^'  of  imBke  sign,  repL  lat.  A,  1-E.par.  to  incL 

diag.  \m\Zn'^\)=m 

C  m'  of  unlike  sign,  trune.  term.  £,  (f  126),  m'=^ 
7.  m'  of  unlike  rign,  repL  bas.  A,  I-K  par.  to  inoL 

diag.  (sim.  to  t  125^,  m'=32m 

8l  M'-a/W?-  term.  E.  of  ivi,  m'z=s^ 

9.  «ft'-S,  repL  bas.  A,  I-R  par  to  incL  diag.  m'=z^ 

L  n.2,  1.  BoT.  of  altem.  term.  K  by  m*^'  |m'(8n'+l)=in 

a.  Trune.  of  altem.  tenn.  R  by  m'R,  m'ssf  m 

44.  o.  K  a  plane  m"Ii^'  forms  parallel  intersections  with  two 
planes  mR^  and  tn/It^^  then 

m/'n"{m — mf)±mfn'{m' ' — rri) — nm{m" — m') = 0, 
using  the  npper  sign,  when  the  planes  incline  to  the  same  pole  of 
the  vertical  axis,  and  the  lower  when  to  opposite  poles. 
h.  If  the  planes  are  m''-2,  mR^^  rn'R^'^  then 
m"(w — m')+772/W(n+;i')=0. 
c.  If  the  planes  are  mf'Ii^'^ — m'Ii^\  mR^^ 

7?*'V(wi-f-m')Tw'n'(m'' — m) — 7/i^m"+m')=0. 
i.  If  the  planes  are  m"-2,  — mfR^^  mR^^ 

m/\mr^') — mm'{n±n')=^0. 
e,  K  the  planes  are  m/'R^"^  mf-2^  mR^^ 

m"{n" — 7Cph±m'(m — m")=0. 

4.  Deternw/Miiion  ofm^  n,  cmd  aads  a,  ly  calculation. 

45.  a.  From  the  angles  X,  y,  Z,  of  twtti,, 

ma(2 — »)^cos  i-X'  fna{n — 1) cos  \Y 

nV8        cos  ^Z  n  cos  \Z' 

2 — »       cos  \X 
n— lV8~"cos  \Y 

Cos  1^=008  iX+sin  \Zj  and,  7i.-f{2 — 7i)= Vj  tan  v. 
Cos  »'=C08  |Z+flin  \A;  and,  m<z=tan  ^. 
Cos  ^= cos  iY-^m\Z:  and,  (n+l)-K7ir-l)=V3  tan  a. 
Cos  ^'=C08  4Z+sin  |]r  ;  and,  m«=tan  ^'nV3-i-(/i+l). 

S — n     VScos^^  ^  n\/8  ^^.  *  -«- 

— 7= -rV  ;  ^w^]^=cot  e;  cos  s=r —  cot  ^X. 

n — 1       COS  ^F   '  '  2 — n  * 

Also,  wa=tan  \Z  (sin  150° — ^)=tan  Z  Jsin  v. 
>.  From  the  angles  X,  Z,  and  U^  of  ^^—5? 
Sin  f =co8  iZ'  cot  iXv3 ;  r?ia=^tm  (iZ'+g') ;  Z  is  Z  of  2-2. 
(km  S=za  cot  ^Z ;  2m— l=tan  5v3. 

2  f»r-l=tan  tZ7>Jv(«'+l); 

«  once  we  have  for  IP  in  the  form  2-2, 

Tan  ^lP==aVZ-^{a^+l\  therefore    27r2.-l=3tan  ^ZTxcot  \IP, 
vbeQce  the  valne  of  m  may  be  obtained.     The  inclination  of  2-2 
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on  a,  (see  f.  151  and  344  of  Qnartz),  diminished  by  90^  isiU'  ; 
and  that  of  any  plane  of  the  obliqne  series  on  a  diminished  by  90^ 
isiU  for  that  plane. 

Planes  in  the  same  series,  between  2-2  and  B,  or  1,  (f.  344),  are 
of  the  form  Tnr7n  /  and  taking  the  corresponding  iU  of  such  a 
form,  (that  is,  the  angle  7n-m  on  i  diminished  by  90^),  and  working 
the  above  equation,  the  resulting  value  of  m  is  the  value  in  the 
form  fnr^m. 

c.  From  a  pyramid  m. 


ma 


=— taniZ.  ;,^=  ______ 

m«=cot  6 ;  cos  6= V3  cot  \X. 
Zf  and  U'  are  the  corresponding  angles  in  the  pyramid  P, 

d.  From  a  pyramid  W2r2, 

tan  ^Z  tan  \Z  ^        ^„,, 

7/i/i=cot  e,  when  cos  6=2cos  ^Y. 
Z"  is  the  corresponding  angle  in  the  form  1-2. 

e.  From  oo-n,  ^zi^^  Vj  tan  \X;  ^=  V3  tan  i  F. 

f.  From  a  scalenohedron  ^^-\ 

^      cofl^y  sin  \Z  %\vl\Z 

cos  ^JT  cos  ^JT  sm  ^Z— cos  ^  y 

y.  From  a  rhombohedron  mlij 

V^  cot «        ,o       i.  o  cot  «      cot  /J 

ffUl  = 5 =V3  cot  p.  7Al=— -;=— r^,. 

2  cot  a'      cot /a' 

.-.  %.  7Ai^=log.  cot  a+9-9375306=log.  cot /3+0-2385606. 
a  and  ^  are  used  as  in  page  81 ;  and  a'  and  ^'  are  corresponding 
angles  in  Ji. 

Also, a^  =2--4co!!;^  gives  the  length  of  the  vertical  axis.  .  It 
should  be  noted  that  cos  X  is  mrnus  when  X  is  an  obtuse  angle. 
Also,  cos  f= cot  iXvJ  ;  and  7w^=cot  fV3. 
A.  From  a  scalenohedron  7/i/?", 

n — 1 cos  \  Y ^  n+l cos  \X  ^  n — 1 cos  \  Y 

nHrl~"co8  \X''  2n  "~sin  ^Z  '  2n  ""sin  ^Z' 

From  JT,  cos  0===^Jp=i^^c^^  J  JT;  and  then7/i=~j;~. 
From  r,  cos  a===-i!^  cot  J  F;  and  tlien  77i=?^l^'. 
From  Z,  cos  /a'==_-i-_  ;  and  then  7/l=22!J?:2l^ 

'  nV%  cot^Z'  a 
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From  JCof  m^,  and  JT'  of  if»(8/^-l)^, 

(8fi^l)-Kn+l)=tan  iX  cot  i  JT' 
From   Y  of  mB^  md  X"  of  i7n{3n+l)Ji, 

(3n+lH^»^l)=tan  jr  cot  iX" 
From  Z^  (the  lateral  edge-angle)  of  the  inscribed  rhombohe- 

dron,  and  X,  J",  or  Z, 
n=taii  (9 — \Z')  cot  iZ';  when,  sin  9=2  cos  ^X  cos  ^Z'. 
n=tan  {9-{^Z)  cot  JZ'/  when  sin  9=2  cos  ^1^  cos  ^Z'. 
7i=tan  JZ  cot  iZ'. 
In  the  series  mS,  mR^^  in  which  in  is  constant,  /i'  varies  as  the 
tan  \Z  ;  an  n  in  any  inR^  of  the  series  equals  tan  \Z  of  the  m^* 
divided  by  tangent  naif  the  corresponding  angle  of  mR. 


n.  CLmOMETMC  SYSTEMS. 


I.  MONOCLINIC  SYSTEBl 

46.  The  annexed  figure  re-  ^^s. 
presents  the  form  il,  in  tlie  mo- 
n^iclinic  system ;  a,  J,  c,  are  the 
axes.  The  inclination  of  a  on  6 
is  oblique,  and  the  angle  is 
marked  7,  (called  C  beyond) ;  h 
is  the  clinodiagonal,  c  the  ortho- 
'liagonal.  The  upper  faces  in 
frr»nt  are  +1?  the  lower  — 1 ; 
trid  so  wdth  any  forms  m^  and 
»bo  mr-n  and  7/2^00  they  are  re- 
latively +  and  — ,  above  and 
below  the  clinodiagonal.  ±m-cx) 
»  a  form  truncating  the  edge  X 
above  or  X'  below,  and  oo-oo  is 
arjother  in  the  same  vertical  se- 
ries, on  the  front  angle,  parallel 
to  the  vertical  axis.  Planes 
pertaining  to  the  clinodiagonal 
iplanes  011  the  side  angles  and 
ttlges  of  the  octahedron)  are  designated  m-n,  m-oo ,  cc-ob ;  the 
planes  w^-ob  are  the  same  above  and  below  the  orthodiagonal. 
The  inner  or  rhombic  prism  in  f  25  is  described  by  the  expression 
''.  X  ;  and  the  outer  prism  by  0,  oo-cc  ,  oo-ab  , ;  the  inner  m  f.  112 
br  0,  ao,  •^m^'X) ;  in  113  by  d,  oo,  — //i-x- ;  in  114  by  0,  00,  7/1-00. 

47.  An  octahedral  plane  in  the  preceding  figure  is  inclined 
to  each  of  the  three  axial  planes  or  sections.     Let  the  inclination 
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of  +1  on  the  clinodiagonal  section  be  designated  by  JC/  on  the  or- 
thodiaffonal  section  by  Y;  on  the  basal  section  by  Z ;  and  the  cor- 
responding inclinations  of  — 1  by  X,  Y',  Z\  The  angles  JT, 
X\  are  each  half  the  interfacial  angles  of  the  octahedron  at  the 
edges  X,  X.     Let  ns  represent  also  the  inclination  of 

Edge  X on  a  by  |A,  Xon  J  by  v,  Y ona  by  *. 

X  on  oj  by  i*',  X"on6  by  v',  Z  on  6  by  tf. 

48.  Then, 

Tan  )  ^^^2^^^^  Tan  j  ^=?^i^! 

j  JC  oAiin  O  \  y       c(a^b  cos  C 


Tan  I  f  ,=fL^(il|fl). 


The  lower  sign  is  used  in  each  case  for  the  angles  X,  Y\  Z', 

49.  In  terms  of  the  angles  m*,  fi.',  «*,  (f,  the  tangents  of  the  same  an- 
gles are  as  follows : 

Tan  A'=^^=»?i-'.      Tan  F=^'.      Tan  Z='^^^^\ 

Biii((/+/i)     Sin  ^  Bin  ir  sin  # 

TanZ'=^^^=^';.     TanF=^'.     Tan  Z'=^<^-^'). 

Bin((7— /)     Bin^i  BiDir  am  9 

It  will  sometimes  be  convenient  to  observe,  that  (7-h*=180° — v, 
and  (7— ix'=v';  and  consequently,  sin  ((7-ff*)=8inv,  and  sin(C— ^"0= 
sin  v. 

50.  The  values  of  the  angles  j*,  j*',  v, »/,  ^^  tf,  may  be  obtained  by 
either  of  the  folh)wing  formulas : 


mil''  6  Bin  C'  m  e  f\  co^  ^  />«  cob  Z 

Tan  \    ;=-:rT — ?>.  Tan«'=— .       Cos|A=-r-^  Cos  v=-^ 

(  I*'      a-^h  cobC  a  *^     BinJT  BinJT 

m  (v  ABinC  m^C  ^  ,       COB  K'  r^         ,       c< 


BinJT 
COB  Z' 

BinJT'* 


^ cosJT      coB-^T'  r^     ^     cosJT     cob  J? 

Bin  y     Bin  y  Bin  Z      Bin  Z' 

51.  oj.  In  the  form  oe, 

Tan  X=  ,-^=  tan  JS:'=cotr,-  Tan  j  f=Ti=2£!4»!±fD 
i.  In  ±  1-00, 

Tot.    r  _    ft  MP  g  rp„       \Z_    a  mn  C 

^.  In  1-  oB, 
Tan  Jr=tan  X'=-74-^.  Tan  Z=tanZ'=^=cot  X 

Tan  |;=T  ^  ^^^'••^•^ 
By  writing  ;/w*  for  a  these  formulas  apply  to  i7/^-oo  and  m-  bo. 
d.  The  equation  for  Zin  the  prism  oo,  gives  the  inclination  of 
the  face  of  an  oblique  rhombic  prism  on  its  lateral  faces,  that  is, 
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of  plane  0  on  od,  or  any  oo-n.    Hie  same  angle  may  be  obtained' 
bj  the  equations — pnttmg  n  for  the  angle, 

Oo8n=.coBC^8inZ;  Sinn=.^^. 

The  ang:le  X  here  is  the  angle  of  that  name  in  the  prism  oo-n, 
whose  inclination  on  0  is  desired. 

hi  any  form  nh^^  Y  is  the  supplement  of  the  inclination  of  a 
&ce  of  mr^  on  oo-oo  ;  the  angle  or  Xis  the  supplement  of  the  in- 
dination  of  mr^  on  oo-oo ;  the  angle  Z  added  to  the  angle  between 
OP  and  the  corresponding  oo-n  (angle  n)  equals  the  inclination  of 
a  &(»  of  m-n  on  oo-n. 


Determination  of  the  lengths  of  the  axes, 

52.  From  f7,andX  in  oo,  (?=tan  Xsin  C  xb. 
From  C  and  Jf,  in  l-oo  ,  a=(H-tan  Xsin  C. 
Also,  for  the  relations  of  a  :  &  :  c, 

1  •  «   //t1  X-  tan «',  1 :    .  ,,J^  ,.:  tan  «'. 

— \--^-^  :  1 :  tan  tf,      — ^ — /-^  :  1  :  tan  <r. 

an  ^  '  sm  />' 

\    a  :  J=sin  f*  :  sin  v. 
Tortlieangle  Cy 

m        •> 2  sin  ft  sin  /»' 2  sin  i*  sinv' 

""    sin  (/I — ^')  sin  {v — r')  ' 

Rules  for  deterrmmng  the  signs  of  pUmes. 

53.  The  rules  deduced  on  pages  53  to  56  apply  here,  as  well  as 
to  the  other  systems. 

1.  Two  fomiB  whose  faces  inclined  to  the  same  pole  of  the  vertical  axis  form 
c  I-E.  parallel  to  the  basal  section,  have  n'=i». 

i  I-E.  par.  to  the  orthodiagonal  £. ,  and  both  planes  pertaining  to  the  clinodiogonal, 

ksTe  — = — ;  both  to  the  orthodiagonal,  m'=m ;  the  two  to  different  diagonals ;— ;=iii, 

%t  Accented  letters  referring  to  the  form  on  the  orthod.  edge, 
c  I-E.  par.  to  the  clinod.  £.  an^both  partaining  to  the  clinod.,  m^=:m ;  both  to  the 

vtkod.,  -7-=—;  the  two  to  different  diagonals,  nt'=— 
»'      «  n 

I  Planes  tnmc  or  bev.  clinod.  E.  of  im-n  belong  to  ±—-00,  or  ±  — -a'. 

n  n 

2.  Rbe.  pL  repL  clinod.  A.  of  intersection  of  ±m  and  <x>,  is  dc2nt-ao. 

4.  Plane  tninc.  R  between+m  or — m  and  <x>  inclined  to  different  poles,  is  2w-  oo. 

i  Plane  tnmc  R  between  -^-m  or  — m  and  the  pairs  and  faces  a>-ao  or  <x>-  oo,  is 
i>i»-a  or  wtn^  Hence,  planes  whose  I-E  with  1  are  par.  to  clinod.  or  orthod. 
^  Wt€  the  sign  m'^m'  or  m'-m', 
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IL  TRIGLINIC  SYSTEM. 

54.  All  the  axial  intersections  in  this  system  are  oblique.  As  in 
the  trimetric  sptem,  the  longer  lateral  ads  and  the  fixial  section 
cohrespondingis  called  the  ma(Todiag(malyiiie  shorter  tlie  hrachydir 
ofonM.  "nie  fundamental  octahedron  (f.  119)  has  only  opposite  faces 
similar ;  the  upper  are  respectively  1  and  1',  and  tiie  lower  -1  and 
-1'.  The.macrodiagonal  and  bracnydiagonal  planes  may  be  distin- 
guished by  a  long  or  short  mark  (-  or  ^)9  as  m  the  trimetric  sys- 
tem, and  the  lower  planes  from  the  upper  by  prefixing  a  minus 
(— )  to  the  former  (or  the  reverse).  The  planes  between  tlie  macro- 
dia^nal  and  brachydiagonal  vertical  zones  to  the  right  from  those 
to  tne  left,  may  be  distinguished  by  adding  the  accents. 

Thus  the  vertical  series  of  planes  or  zones  will  be  as  follows : 

1.  Brack.  2  S  4  6.  Macr.  6  7  8 

m-ob  m-«  m  m-n  m-oo  m-'m!         m'  m-n' 

oo-ob  00- «  o*  ^-n  oo-oc  <*-«'  oo'  oo-n' 


Determination  of  the  mterfdcial  (mgUi  of  Tridinicform^. 


55.  a.  Let  the  mutual  inclination  of  tiie  sectional  planes  of  the 
fundamental  form  at  tiieir  intersections  in  the  axes  a,  &,  c^  be  rep-  ^ 
resented  respectively  by  A^  By  C ;  and  the  inclination  of  the  axes  'it 
l>y  ^f  ^^7*'  that  is,  tlie  inclination  of  a  on  J,  by  7,  a  on  c,  by  jS,  J  U 
on  c,  by  a.     Let  also  the  inclinations  of  a  foce  of  the  fundamental  <i 
octahedron,  on  the  macrodia^onal,  brachydiagonal,  and  basal  sec- 
tions be  represented  by  X,  i^  Z,  respectively,  and  finally  the  incli- 
natious  of  the  edge 

Xon  a  by  »*  Y  on  a  by  «*  Z  on  6  by  ^  > 

,i+v+r=*+P+0=(r-K+a=18Oo 
h,  Tlie  following  are  the  values  of  the  cosines  of  a,  /3, 7,  in  terms 
of  the  cosines  and  sines  of  the  angles  Ay  By  C: 

fy  CO*  ^4-co«  B  COB  C  ^      />     COS  B4-COB  A  co«  C  'k. 

^        co,C+^Aco,S  ^ 

'  Bin  A  un  B  ^^ 

e.  The  same  angles  may  be  determined  by  means  of  the  values  of  I^ 
|fc, »,  and  tf,  &c.  of  any  fonn,  and  the  corresponding  j*',  v',  ^^  of  the  ^^ 
coordinate  fonn.  Tne  following  equations  maybe  employed  forv 
this  purpose : 

rp         2  6in  9  gin  c'     2  iin  r  sin  r'  <| 

""  "-     .in(.-r')—  .in  (.W)  '  ,^ 

rp       ^     2  ain  r  ain  w'     2  lun  p  un  p* 
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m  2  tin /( tin /('     Sunysiny^ 

^^  '^'-1^J^^'=  Bin  (,—.')  • 


U.  Hie  three  sections,  the  macrodiagonal,  brachydiagonal,  and 
bull,  divide  the  fimdamontal  octah^ron  into  threensided  pyr- 
anida.  If  the  plane  in  the  basal  section  is  considered  the  base,  and 
Ae  Tertical  solid  angle  of  the  octahedron  the  vertex,  of  one  of 
diflw  pyramida,  its  lateral  interfiEicial  angles  are  identical  with  the 
aj^  jTj  1%  A  ;  and  since  the  terminiu  ed^es  are  X,  Y  and  the 
urn  Oj  the  r^lane  angles  at  die  summit  are  Jl  :  YyXia,  and  Y :  a, 
of  which,  tne  last  two  angles  equal  respectively  f^  and  «*.  If  we 
Bikke  the  vertex  A  a  centre,  and  describe  with  any  given  radius  an 
Be  on  each  of  the  &ces,  a  spherical  triangle  is  fonned,  whose  an- 
1^  eanal  the  inclinations  or  the  faces  of  tne  pyramid,  viz,  X,  Yj 
i,ana  whoee  aides  are  measured  by  the  plane  angles  at  the  vertex, 
two  of  which  are  f^k  and  «*.  In  this  spherical  triangle,  if  the  angles 
i,  i^j  and  «r  are  given,  (that  is^  two  sides,  !>>  and  «*,  and  the  included 
mgle^),  the  angles  X  and  l^are  readily  detennined  by  Napier's 
theorem. 

l.Tkni(X+D=cotM2^1{^>. 

T«.i(X-F)=coti^^=^. 

This  gives  the  half  sum  and  half  difference  of  the  angles  Xand 
F,  from  which  the  angles  themselves  are  easily  obtained.  In  a 
anflar  way  are  deducra  the  following  analogous  formulas: 

2.  For  Xand  Z,  from  B,  v,  and  <r : 

Tani(X+Z)=cotiB:^i==f-;. 

S.  For  l^and  Z,  from  C,  g,  and  t, 

Tan  i  ( F+Z)=  cot  iC  "-^^^ 

^  ^  *        cos  i  (r+p) 

Tan  i  ( Y-Z)=  cot  JC  ^4t^v 

^  '  *        8ini(r+p) 

57.  When  the  angles  X  and  Y  in  any  particular  form  are  de- 
lired,  it  wiD^  be  necessary  to  obtain  the  values  of  f*  and  fi  for  that 
form,  and  with  these  values  and  the  angle  J.,  the  desired  angle  may- 
be obtained  by  the  above  equations.  In  a  similar  manner,  Y  and 
Z,  and  X  and  Z,  may  be  known  from  r  and  f ,  and  tf  and  v.  If  X 
aid  l^are  determined,  and  v  and  f  are  known,  Z  may  be  obtained 
bjr  the  equation, 

Ooe  f  ='£f  sin  (X-^.);  or  cos  Z=*^8in  (F-^), 
in  which  4/  is  an  angle  to  be  detennined  by  the  equation, 

Cot  +=cos  V  tan  0 ;  or  cos  4^=  cos  f  tan  C. 
Br  varying  these  formulas,  X  may  be  obtained  when   F  or  Z  is 
known,  and  JP",  when  X  or  Z  is  known. 

12 
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58.  The  tbllowing  trigonometrical  fomiulas  for  the  values  of  ^, 
V,  *,  f,  (T^  r,  raav  be  employed  to  detemiine  tliese  angles.  It  must 
b©  obeerved,  that  M^hen  either  of  the  angles  «,  ^f  Tj  ^  obtofie,  the 
ooBine  becomes  minoB : 


Tan  »*=^ 


Tan«r= 


1  tan  i'=i 


Tan<r= 


a — c  COB  ff 
c  Rtn  m 


tan  ^—' 


-1  tan  T=- 


59,  Tliese  angles,  as  functions  of  the  angles  JT,  Y,  Z,  may  be 
found  by  the  following  formulas : 

COB|i= 


=• : — TT-^ — 1 1  cos  »  ^ >     V  • — B ' 


Cosc== 


iiQ  r«n  A 


COS  {  = 


COB  ^cos  F  coi  t^ 


t\  _oo«  X+coi  Zi?oi  5  COB  F+ooiZeo»  C 

*^^  '^  ~        ^  ^  win  5        '  ^**®  ''  ~        Bin  Z  Bin  ^        " 

Formulas  analogous  to  the  following,  may  also  be  employed : 
Cos  '  4  ^^  ^x'a  (^^— ^)  <^Q<i  (g— ^)  ^ 

in  which  <S=i  ( Y-^-X-^A),    Tlieir  advantage  consists  in  their  ad- 
mitting more  conveniently  of  the  use  of  logarithms. 

fiO,  The  f(»Ilowing  relations  subsist  between  the  interiacial angles, 
and  the  angles  of  the  sections : 

Sin  X:  sin  Y  \\  sin  c  :  sin  jx, 
Sin  Y\  sin  Z  :  :  sin  r  :  sin  p, 
Sin  Z\  sin  X  ::  sin  V  :  sin  tf, 
and  consequently, 

8in  ^  sin  p  sin  tf=  sin  v  sin  ^  sin  r. 
If  ^  is  known,  ^  may  therefore  bo  found  bv  the  equation, 

Sin  *=  sin  ^  sin  X+«in  1'^. 
Similar  equations  may  be  obtained  for  the  angles  v,  p,  &c. 
61.   a.   InierfiMrial  angl^  of  a  vertical  hemiprism, — ^The  an- 
\  9  and  ^  are  first  to  be  found  troni  the  values  of  ft,  c,  and  «,  in 
tie  bemiprism,  and  then  according  to  the  Napierian  theorem, 
from  tf,  y,  and  B^  w^e  determine  X  and  Z;  or 
from  r,  /3,  and  C\  we  determine  Y  and  Z, 

W  hen  X  or  i''  lias  been  found,  the  equation  -4-f-X+ 1^=180^,  will 
five  the  unknown  angle, 
ft,  Indined  macrocRagoiuU  heniiprism. — From  a,  c,  jS,  the  anglei 
and  f  may  be  obtaineu,  and  then  by  the  Napierian  theorrai^ 
X  and  Y  may  be  found,  from  ^,  7,  and  A  ; 
Z  and  Y.  from  p,  a,  and  C 
11 V  we  have  i?+X+Z=  ISC. 
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«.  InMned  IrtyKhydiafftmal  hemdprism. — ^From  ft,  a,  7,  the  angles 
p  tnd  V  maj  belbimd,  and  then  by  the  Napierian  theorem, 
X  and  YSrom  lut,  0,  and  A  ; 
X  and  Z  from  v,  «,  and  B  ;  and  C4-  F+Z=180o. 

2>0^0rm/»na^M?fi  ^  M«  dimeneiona  of  forms. 

62.  Several  of  the  preceding  formulas  may  assist  in  determining 
the  lengths  of  the  axes.  The  following  proportions  and  equations 
are  also  important: 

a.  8in|fr  :  sin  v  :  :  ft  :  a;  sin  c  :  sin  p :  :  0  :  a/  sin  ^  :  sin  <- :  :  t; :  ft. 
ft.  When  X  and  y,  in  a  vertical  hemiprism,  are  known, 
b:e::tin  Fsm  jS  :  sinXsin  7;  X+r+^=180<^. 
c  When  X  and  Z,  in  an  inclined  macrodiagonal  hemiprism,  are 
known^ 

ai  c::mx  Zsin  a  :  sin  Xsin  7;  X+Z+B=180^. 
d.  When  l^and  Z,  in  an  inclined  brachydiagonal  hemiprism, 
are  known, 

a  :  ft  :  :  sin  Zsin a  :  sin  Zsin  ^  ;   Y+Z+C^ISO^. 

63.  When,  in  these  several  hemiprismatic  forms,  an  edge  is 
nearared  ^uit  is  not  parallel  to  the  axis  of  the  hemiprism,  the  plane 
angle  of  the  prismatic  &ces  must  first  be  found,  and  then  the  Na- 
psiaa  theorwn  may  be  applied  as  follows : 

(L  If  ZiB  the  angle  given  in  the  vertical  prism, 

CI*  imj^siny  >     9.        Bin  Can 0'  , 

Sinu= — .    y  ^^  or,  sm  6  = — r— =■— '         ' 

sm  Z  '  sin  Z 


and  then, 


lS»,i.  =  t.nJ(^)S±^, 


J.  If  1^  is  given  in  the  inclined  macrodiagonal  prism, 

o»     9      sin  ^  sin  y  .     ^      sin  Can  a 

Sin2= — .    ^  ^>  or8ing= — :— ,^r-- 

^  sin  y  *  sin  F 

c.  Jf  XiB  given  in  the  inclined  brachydiagonal  hemiprism, 

o*      o      sin  Asm  0  .  sin  B  sin  a 

Bm  c  = — : — ^— ?  or  Sin  u  = — ; — ^ — 

^  sin  X  sin  A 

or,    taniv  =  tani(.^-«),-j^^- 


>RAPHy, 


64.  Dd^^rminatlim  of  the  .n//n^  offanns.—The  niles  on  pages 
53  to  5G  should  here  be  referred  ul  The  formulas  and  rules  de- 
duced for  the  preceding  systeios,  will  be  found  of  essential  impor- 
tance,  ab*o,  in  this  system  of  crystallization. 


EXAMPLES. 


This  subject  may  be  further  elucidated  by  some  examples  of  the 
inude  of  calculation.* 

1,  Monoelinw  System, 


lu 


L  R^  Copper  Ore. — ^The  jumexed  flgura 
represents  nn  octAhedron  with  truocatedand 
bevelled  vdgm,  and  replaced  anglML 

A  ifl  ti  fncf?  of  the  octahedron  =1. 

e  tmQCA^ji  the  edges,  and  is  therefore  the 
face  of  A  dodecahedron t  ^»  . 

P  tnmcates  a  aoUd  angle,  and  it  therefore 
a  face  of  a  cube  ^sm-aa. 


a"  IS  an  m 
e'      "     ».fi 


a'  10  an  ivt-m. 

O         '*       fH-W. 


a""  tnmcates  an  edge  between  two  planes  t , 
(form  go);  it«  aign  iw  therefore  2-2,  (f  18,  eK     ^ 

I 

To  determine  a"  (m)  wemeaaare  tlip  inrlinftiion  of  e  on  a''=l69*  82',  Suhtrael- 
inff  90^,  70*^  32'  remain,  whieh  equal  half  the  int^rfBoial  angle  a'' :  a"=^|  2B,  it  49)  i 
uaing  the  formula,  g  H,  8,  m=tan,  ^BV\,  we  find  that  m=2.  The  sign  of  a"  ts 
themore,  %  \ 

The  face*  o(w-n)  bevel  the  edgea of  form  »,  and  therefore  (gia.e,  l)n=. ,    To 

determine  «,  we  inertsnro  lh«  anglt§  o : «  and  find  its  valii«  160*  54',  the  anpplemont  of      ^ 
whioh,  l»<*  «',  is  the  angle  i,  (§  14),     Bui  tan,  <=-"^,        i  and  therefore  by  trana-     J 

*  $a— tan.« 

MAltifig  »=19^  6',  and  observinfr  that  Un.  l^^  6'^V^  we  obtain  it=|.  And  since     \ 

mm  * 

i»— -1  J= — —pi  4%  m^=Zt  and  the  a«<'ertained  nign  i*  8*1  1 

This  cotitd  hare  bren  determined  without  mcaiurcment,  if  the  p1an<w  o  were  so  tx-    ^1 
leaded  •#  to  form  an  ^dg^r  with  th«  plan«  A     Two  up{H^»i(ite  plains  o  would  then  have 
made  parallel  tntffr»«t<<tion«  with  A.  and  eonneqiiently,  (^  13.  a,  5),  wc  nhoiild  har*  had     • 

w  *  !?..   Tb«r«for«  «iiice  alau  fits^ — ^Lwt^^js-^J^i  from  which  we  find  aiszai,     , 
m+l  m—l    m-^1      m+l 

I  detoniiinod. 
Dm  dpa  of  the  pUnea  colleeied  together  form  the  foUowiJig  daeeription  oi  thm  ^ 
erjtUl :  1,  t.  m,  %-%  ant  8*|  »'*  es, 

*  These  eiamplM  i 
bite  and  Uonaiilii 


f  laiien  from  Nauiii*nn*s  Treatise,  excepting  those  of  Col  am  > 
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1  G^^  Copper  Ore. — Tliis  figure   has  a  t^ndm-  146 

^  f^raeter.     Ita  planes  belong  to  the  following 

«»: 

1  ^ee  of  a  icCrahcdroa  (1  56,  1); 
r  ^r^  of  a  cnbe,^  oe-ao ; 

i  =  !^,(£5«);e=a»  (t  14^ 

2 

!W  intcneetkm  of  a'  with  two  planes  e  ( <»)  are  parallel,  and  therefore,  (g  13, 

l4   «=Sa»d^.^::^^^?:?i     For  the  same  reason, —a'=—^±?). 

(2-2)  ('V 

^  pUnes  a  '  truncate  the  shorter  edges  of — g— »  and,  therdbre,  a"=  '^§  18,  h,  1). 

(2-2) 
TWe  edg«s  e  :  a'  are  parallel  to  the  shorter  edges  of  -— ^i  therefore,  with  respect 

^'Zt  plane  e',  (§  13,  h,  2),  «'==jii4-1»  w*^  hence  e'=aD.8. 

,    .  (1)      (I)  (2-2)         (2-2) 

Tt*  collected  signs  are,  —  '  — r^  •'  —  i       ■         ^  <»-3,  oo  -  oo . 

i  irwi  PyriU^ — ^The  sereral  forms  contained  in  this  crystal  are  the  following: 
?=  X  -  «,  1  1.     a=l,  t  11.      a'=:m"-w",  t  39.  ^^^ 

r= =^-    o'-=r — -— ^.    e'=*^— — -.   e  '=r—-- — ^. 

~     4  2  2  2 


Bt  neMForing  e'  on  P  and  subtracting  90^  from  ^J^i j 
^  K^ie,  we  <£tain  the  an^c  e'  on  e'  over  P,  which      w 
^tL&  :^>;  and  hence  from  g  14,  4, 8ince  n — tan  r,  we  -^ 


bi  #'=«-2-  e'  (  x-2)  tnmcates  the  edge  o":  o", 
uc  i£,  the  longest  edce  of  the  form  o'' ;  therefore, 
i !"•. i^,) «•  a  2 andfiiHt==ii»-2.  Bnt o'makes paral-  \ "* 
t.  i^KTsedions  with  e'  and  a"  and  consequently  by 
%■&«  of  the  general  equation,  |  3,  for  the  parameter 
''.  k  p4aae  Ibrniing  parallel  intersections  with  two 
tJi^r*.  we  find  o"=4-2 

'.1  th«  eazne  manner  also,  it  is  foond  that  a'=2-2,  (g  13,  t.  3). 

h  «o!ifieqaence  of  the  parallelism  of  the  intersections  of  o',  a'  and  o",  the  planes  o' 
"^.'.^tK  the  edges  C(fig.  49)  of  the  hemi-hexoctahedron  o",  and  are  inclined  on  the 

«ec«t  ed«re  B,  it  74) ;  and  therefore  firom  §  3,  n'=- *i*^(in --a)a  ^^^^ 

(ma — 1  ma-f'"*  \"* — mrjm 
csaunir  4  for  at,  and  2  for  a,  and  reducing  the  equation,  we  obtain  a'=^iN\ 

If  ttow  the  plane  e'  were  po  extended  as  to  form  an  edge  with  o',  this  edjre  would 
y  |«rall<4  to  the  inter«iH:tions  of  o'  with  a',  and  from  the  parallelism  of  these  two 

;»«».  o^**rriiig  that  a=l,  e'=»-2  it  is  determined  that  n= -.    By  equating 

\^^  tiro  rallies  of  at.  it  is  found  that  fa=2  and  a^il  and  the  whole  ffign  of  o'  is 
^»      AbK.  from  g  13,  i,  3,  e"=x-3, 

fci-  a»  this  intersection  of  e'  with  o'  does*  not  exist  in  the  crystal,  we  raust  have 
r^'^ars^  to  a  measurement.  As  above,  we  first  ascertain  by  measurement  that  e"= 
«   J       Consequently,  (g  13,  •',  3),  o"=3-|. 
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Tile  expreMicm  for  the  crysUl  u.  therefore, 

1.    ^s.      E!j],      [!1],      [i!:U,      t«-!L 


3 


2 


2.  Diffietric  System, 


Idocfme.' 


ligiir 


=t;;S:i?o-T,=2:  therefor^,*' 


I  fncos  of  thd  fuDdamentjit  octnliedron. 

A»«<i=:i/i.     Coa»equcntlj^co«,  ^== — ^JL 
co«.  ^=— ^^     X=129*»  81'.  and  Z=fl4t^  lOi'. 
It  is  obvioufl  that 
P=0,  #=  OD,  M=  *  <c ,  e=l-  3t>,  (§  SS,  b,  a) 

^-  VV'S^O^^-^vA*  \V  MeMurement  gives  the  angle  a' :  c^l46*  80'* 
tr&m  which,  if  90  he  subtracted,  we  obtain  M° 
8D'==iZ.  and  lince  (§  U,  d) 

tanjZ 

tahodron  2. 

Hie  planes  0"^  t*  are  of  the  eeneral  form 
00  -  n.    By  meaitirameiit  we  fin  d,  Jf :  «'':=!  SS^ 
30',  M:  ^'==5l61<*  84',     Subtnwting  90*»  there 
rcmaina  the  ralne  of  |  X  for  each  form ;  and  vtnee  ii.=tan.  |  X^  (§  23  /)«  tf":=^«  ^^ 

BocaoM  the  planee  o',  o'*»  and  e''»  hare  horizontal  inteneetionB,  and  §*^^m'% 
both  o'  and  o'^,  are  of  the  form  m-%  Because  aUo  o"  forniA  parftllel  inter^eetiont 
with  M  and  a',  (J).  o»»=4-i  o',  o",  o'",  form  parallel  ed|r«  between  M  and  a, 
and  the  same  are  parallel  with  e,  and  they  are,  therefore,  of  the  general  form 
lii-ivt.  Conaeqnently.  from  the  above,  o'^S-lSL  An  the  mntoal  tntersections  of  a". 
o**,  o'",  are  parallel  to  one  another,  and  alao  to  the  normal  section,  n»'^=in,  and 
linoe  o»»=4'2,  o'"=4-4,  and  a"=4. 

The  planee  o^  replace  the  ba^al  angles  of  the  pyramid  1,  and  their  edges  of  inter^ 
•action  with  the  same  a  are  parallel,  or  in  other  words,  a  truncat^es  tidge  Y  of  the  fonn 
0»  (m-ii);  therefore,  (g  22,  o,  l),m(»H-lte2m'w;  or  since  wi'=l.  pvi(n-f>l)=2«w 

Again,  since  o*  replacci  the  edges  netween  e  (l-oo)  and  o',  (2-2),  m(fi — l)=«l, 
(I  8,  tf,  2).     Therefore,  m(n+ 1  )=2fil<fi — 1)  .%  fi=S  and  o'=^-3. 

Since  the  iotersections  of  o*  and  o*'  are  horisontal,  n'^n,  ana  consequently  o''=8-8. 

To  deiermtne  o*  by  measurement,  we  meastire  the?  angle  o' :  J/,  from  whieh  by  suh- 
traeting  90'*,  we  obtain  iT.  Then  by  formuU,  (g  23, 6), mr=ttan.  ^TXcot  ^T,  we  de- 
termioe  «,  as  before,  eqnal  to  2. 

The  signs  of  the  crystal  thus  developed  are, 
0, 


I.  1,  i,  00,  %%,  4^2.  m^%  1^8,  8-8,  «-S,  4<4, 1< 

3.  Trimeiric  i^item. 


14$ 


^  n  lunaam^niai  lonn-      irie  values  oi  its  axes  are, 

y^ ~2'^'"^K  =VlJi2:  i=:l -206=^1 '454 ;  c=l.     Wo  hav* 

A         *       <A^>^^    iki  =°^"  *> ;  JB=<»-3b  ;  and  since  the  edgea:  r  is  1 

Sf  Ti'^  n  •*  •««™  "»  *-***  crystal,  e  =  », 


4 

s 
I 


CoiwnbiU, — In  this  figure  we  lake  a,  as  a  face  of  the 
fundamental  fonn-     Tlie  values  of  its  axes  are,  d:=:=1^584 

have  P=g ;  m 
h  orison  tal, 
jrystal,  e=i », 
The  angle  Ir  i^^\b6^  <S'«  and  therefore  ^A'in  the  priflB 
i  (  oD-,^)=98<^  6\  Half  th«  same  angle  in  the  pnim  4 
(  aD)=39^  40' :  heneo  (g  30,  #)  11=8  and  l»  Q»*i: 

8Jnee  ii\  h\  bevel  the  longer  temunal  edge  of  ft  (1)^ 
they  have  the  general  sign  jm,  (g  81,  6,  8),  and  beowMt 
also  6'  forma  parallel  intersections  with  i  (op-lf)  and  P 
(0),  6 '=1-3. 

4  tniooatee  i^ttnina]  edge  of  tlie  pyramid  t\  (1  -S),  aftd  m^ 
eoiii9%Q«ntly  4^-  ^'  ^ 
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a» 


Tli«  plaiiasd''  (m4[)  repUee  tho  tdge  0' :  M*  Mid  therefore,  (g  81|  6, 4)  since  d'^l-f 

^-^.     By  izi«a«arenieni  of  the  interfaciiil  Angle  "it:  £  we  find  it  to  equal  150^ 

W;  flDd  baftc«  cince  (g  37,  <0  tun  ^Z  in  the  prbro  S,  (m-^  )=^na^i^,  we  deduce,  that 
%:^af,     Koir  &  imncatee  a  termiaal  edge  of  the  pyraiuid  6',  and  conaeqaentlj, 

Vm%  vad  «iiic«— =- 1  «=^6  and  o"=a-C 

^  inelinmtion  of  i  oti  M  equak  lliT''  29\  and  hence  I  7  in  the  priim  i=^*l^  %^. 

uon  thuA  deduced  for  the  crystal  ia  a»  follows: 

0*  I.  »,  I'j;  OD^Ji;  2-IJ  2-od/qd-^,  00-3^  ^-o&,  oD-a. 
r  anbfttUitiikj^  the  values  of  the  axes  lu  th€  different  forms  for  a,  5,  f,  in  the  eqUA- 
I.  S  S6.  the  raluei  of  the  angles  of  thofte  fortu«  may  bu  obtained.     In  thiii  manner 
Ifind  for  the  fundamental  pyramid,  X— 102<^  h%\  F=n7°  51\  2=1*^7^  5S\     In  the 
■^inid  l-ir(c>')  by  writing  «,  6,  3«,  for  a,  i,  c,  the  same  angles  for  this  form  amy  be 
J;  Aad  bYsnbstttuting  20^  d,  6c,  for  a,  6,  £^,  the  eorresponding  angles  for  the  f^rm 
1(6^  amy  be  obtained. 

4,  Hexagonal  System, 

L  A^mriit, — The  annexed  figure  represents  a  hex-  149 

wmal  pHam,  with  truncated  lateral  edges  and  re- 
ptttd  hmmmi  edgee  and  angles,     Tlie  plane  e  may  be 
rilittd  aa  m  f*ce  of  the  fundamental  pyramid  (1 ).  "flien 
i»=^,  M=oD,  <r=ad.2, 
a  terminal  edge  of  1,  and  therefore^! -2, 

ifW  •4s*  a'  :  e  is  parallel  to  a  terminal  tdge  of  1 ,  since  ^m- 
tttpsnilcl  to  the  edges  of  the  plane  a,  whieb  truncates 
Iis40«;  consequently,  a'=2-2.  (§  43,  g,  &). 

lift  tdge  ft  :  «    is  parallel  to  a  terminal  edge  of  *:' ; 
'     '        fllnee  a=l-2.  e'=i  (§  43,  g,  6). 

•*(!-*>  tnmcatee  a  lateral  edge  of  the  pyramid  e"  (m),  and  therefore,  e"=! 

&Mage  ft'' :  e^'  is  parallel  to  a  terminal  edge  of  e''  (2):  eonsequently,  a"= 

^■^^pHon  of  the  cryital: 

0,1.  1,2.  1-2.2-2,4-2.  00^2, 

1  Cblci^c — The  figure  is  secondary  to  a  rhom-  150 

Its  larger  faces  e'  belong  to  a  ftcaleno- 
_     Its  primary  faces  are  marked  R, 

sii  a  ike*  of  the  hexagonal  priam  oaK, 

Ikt  lateHfteial  angle  a' :  a,  ^^ubtracted  from  IW°, 
iftile  the  inclination  of  a'  on  the  axis,  =  thij  an- 

lit  ■;  md  mokemmzs^^-^,^  (§  46,  g),  *'  being  the 

iSMipODdtiiff  ftOgle  in  the  primary  a'z^--2JL 

Ac  ftdgie*  M:  t't^  :  ^,  tf' '  B,  ari>  parallel :  conse- 
M^,  ^  :  #^.  ftre  &ces  of  a  scalenohedroii,^»,(g  43, 
il^  But  ftlso  the  planes  a^  (— 2/f)  tmneate  the 
■Kt  t«raiiiaaJ  edgeg  of  the  scalenohedron.  It  fol- 
*sni  Uicrefore,  that  e'^R\  (|  4S,  <f). 

lis  tormiiLftI  edges  of  the  primary  are  truncated 

fcr«-4iKprif  43,i,6). 

TWpl^fl  ^  farmi  a  horizontal  interBectiou  with 
'UP)  and  is,  therefore,  of  the  general  form  mR*, 

41,  aV     AIao.  because  it  bevels  the  terminal  edge 

lbs  orimmry  R.  im' (3«'-l)=m.  (§  4fJ,  it,  1), 
fcfltir=9,  wa  have  4ni'=^m=l  and  m^^^\^  there- 


m 


CRVgTALLtXiRAPHV, 


The  two  ji4jaeettt  plaiit^ai  e'  (|R')  form  parallel  intersection  with  two  fueefl  of  tho 
rhumlnOiedroii  tt'\  ant]  ther*^fore  Wvol  itn  Umiiniil  edges;  euiii*<?qu«?titly, Biiice  ^it' 

To  obtflin  the  Vftlu«*  of  the  axlis  (a)  from  R  on  R,  u^  ttqimtiou,  (§46,  g)^  a*^ 
»<l+coa.ll 
% — (  co«  -V' 

If  a=l05**  6'.  then  linoe  cot  lOS*  6*  =— coi  74*  56  =— 0*26022;   thei^fort 
8(1^-0 -260aa)_2-21934 
*      2+4X0-26022^8  04088' 
whence  0*8543:=a  (the  d«flired  axis). 

D*»cnption  of  tbecrystia:  /?♦,     *i?".      <*  ^.     — -JiJ.     —iJi,     -IR.     R, 

151  8.   Quartz. — In  th<^  aniu'xed  %ure  R,  a",  &riithepUQ<.*>A 

of  the  fandamtftitnl  pyramid  (1).  a"\  «'*.  a*,  are  other 
tMiramidif  and  thi;  obficjyety  situated  plimea  arc  Ivtarto- 
nedral  forma,     a^  prism  oo. 

The  edge  R:  r'  \mn^  puralJel  ta  a  iei*miual  v^g^  of  th« 
fimd<m«iitjil  pvraniid,  e'^:^'!'!,  (g  4S,  g^  C). 

Becanae  th<*  inter*eotion»  of  tii<*  planes  o',  a',  o"%o**, 

arA  fmrallel  to  t'  ihcy  have  the  getterol  sign  m ^. 

The  aigna  of  the  planea  a'*\  a^  ^ » a* ,  maij^  he  d«t«rmiii«4 
by  tn^aauriDg  the  incHDAtion  a  :  a"\  aia^^ ,ai  ii*»  Tiey 
Ar«  thua  found  to  be 

tf'=|,  a'*  =8,  ft'"=3t. 
The  teiariohedral  forms  oVo^',  o"\  o*^.  hav©  the  fweral 


foriiiula  / 


,(">'»). 


ando^  isr 


(mn) 


Moreover,  aa  «== — -i 
wi-l 


aince  the  parallel  iateriiectionti  are  parallel  also  to  o  terminal  edge  of  I. 
tions  of  the»e  plAD«$§  on  <«^  diminiaued  by  90^,  equal  ^•h  the  aemi-anglo  U, 


The  inclina- 
Then 
from  the  equation  for  2  m — 1  {%  45,  h\,  we  obtain  for  quartz,  2m^1^=2'34  tan  ^C/1 

Hence  to  dt?t«?rnjin«  m  for  iiny  pSane,  we  have  only  to  measure  the  angl«b«tw««& 
the  plane  and  a,  and  subtract  VO^  ;  this  giToa^lT,  and  then  the  equatioD  %m — 1=:2'M 
ten  \U^  gives  m.     Thus  we  obtain 

Dtteription  of  ih«  oiystal : 

1. 1. !. 4.  «. 28. /±i>. Hill Jtii!. i<il\ <(!±l 

••'••'•  J*  A  A  A  A 


m 


HzJ 


5,  Monoclinic  St/siem, 

MonaxiU, — Ajsaming  £  as  a  face  of  the  fundamental 
form,  i^oD-oe,  £^G»-£,  The  goneral  dascnptJvn  expras- 
aiODa  for  Ilia  refnaining  planes  are  as  follow : 


a'=m'l 


The  plAna  a(in-»)  forms  parallel  intersectioni  with  4  and 
£,  which  Intellections,  since  they  ar«  parallel  witli  the  odgt 
i :  e  (a-od)  are  slso  parallel  witli  lh«  orthodiafifonal  edft 
of«(l)^  TT  — 1  (gftS.  l,AVanda=l*«.TSft*,  1,A); 

and  alA4<  mis  |>arallel  intersections  witfi  I  anti 

i  truncate*  the  edire  befwooi  (and  A,  whieh  b  the  eUa- 
odiagsal  edge  of  t  and  therefore,  «=]«  (g  531,  1.  e> 


iCATHEBCAnOAL  ORT8TAIX0ORAFHT.  97 

iio  the  same  manner  tninc«te8  the  clinodiagonal  edge  of — 1.  Consequently, 
4=l-oD,(§6«). 

The  intersection  of  c^{tn-n)  with  d  (1)  is  parallel  to  the  clinodiiu^onal  edge  of 
octahedron  1,  consequently  n:=m  {%  68  6),  and  o'=m-m.  Again,  &  forms  parallel 
i&tenectiona  with  a(l  - »)  and  if,  (ao ),  and  therefore  its  sign  is  of  the  general 

fcnn   » -— r*     But  from  the  above,  n=m,  and    consequently   m=_     ,  .  from 

Thieh  we  find  fii=::2,  and  o=2.i 

The  edge  o' :  a*  (m'-oo  )  is  parallel  to  the  orthodiagonal  edge  of  o'  (2 .  s)  conse- 
ijnently  fn=2,  (§  53,  1,  b),  and  a'=2-oo. 

The  intersection  of  o*  (2.2)  with  ^  (ao  -n),  is  parallel  to  the  basal  section  of  2.), 
(iftparent  in  the  crystal,  though  not  in  the  figure,  a  perspective  representation  of 
H);  hence  n'=2,  (g  58,  1,  a),  and  £'=oo  .i 

Thus  all  the  expressions  for  the  planes  of  this  crystal  have  been  determined  with- 
otit  a  meaaurement.  If  the  intersection  of  o'  with  M  ^were  not  apparent  in  the 
crystal,  it  would  be  necessary  first  to  determine  i'  by  measuring  the  mterfacial  an- 
1^  M  :  <  and  i' :  €  ;  these  angles  186^  85'  and  117^  51'  diminished  by  90^  nve  the 
■Bgles  X  in  the  two  forms  M  (ao)  and  ^',(00.;;');  and  then,  since  tan  46°  85'=2 
tan  27**  51',  it  follows  that  n'=2  and  «'=» .  I.  Thence  since  the  intersection  of  0' 
vith  6'  isparallel  to  the  basal  section  of  o\  (m^),  o'=2.3,  (§  58,  1,  a),  as  before 
hand.  The  same  might  have  been  similarly  determined  by  measuring  the  inclina- 
tion of  1  on  a  and  a'. 

For  the  calculation  of  the  dimensions  and  angles  of  tlie  crystal  we  liave  as  data, 
a-x  :  l-»»U0o4(y,      oo-oo:  — 1-00=126°  8',  oo-oo  :  oo=136°  85'. 

180°— 140°  40'=89°  20^==^', 
180°— 126°  8'  =58°  62'=^, 
186°  85'— 90°=46°  85'=Arinoo. 

Sniee  1-ao  and  — l-oo  are  codrdinate  forms,  we  may  determine  6^  by  the  equation 

^    „     2  sin  M  sin  it'       .  , .  .     ^    ^  « 

tM  C?«— T— r^ ^f"'  whence  we  obtain  fe=70°  14'. 

sm  (^1— y«') 

To  determine  the  axes  there  are  given  the  angles  C,  ^,  and  X  in  the  form  00.  If  6= 

1.  tan  X  sin  Ct=c,  (§  51,  a) ;  consequently,  <?=1  -0266. 

,     .  sin(C4-ii)_sin49°54'     , 

^iS^^fO--      \  -'    g,o  ,0/  ;  therefore  a=0-9471. 

sm  /(        sm  85*^  52  9 

Hence,  a:  b:  c=0-9471 :  1  :  10265. 

Aft«r  thus  determining  the  axes,  the  angles  X,  Y,  Z,  in  the  various  forms,  are  readily 
obtained  by  the  equations,  p.  86.     For  example,  with  regard  to  the  form  ±1,  X  and 

r  may  be  determined  by  the  equations  tan  jr= ^  tan  X=^^^ ,  tan  irhavinff 

fan  been  found  by  the  equation,  tan  r= — .    This  gives  A'=59°  41',  which  is  half  the 

ttoiaciAl  anirle  6  :  6.  Bymeansof  the  equations  tan  7=—; ,tan  y=-r-^,  we  ob- 

^  "  *  sm »  '  sm » 

lab  Fand  V,  which  are  respectively  the  supplemental  angles  of  e  on  e  and  i  on  5. 

itUD  bv  the  equations,  tan  2^^^. — ^1  tan  Z*=      \     —  1  (c  being  found  by  the 
~   "»    J  ^  sm  ••  sm  9 

^osUon  sin  »=X"I'  ^*  ^^  *^®  angles  Z,  Z',  which  are  the  supplements  of  P  on  «  and 

?  w  €.     T+  y=the  inclination  of  6  on  6  over  an  orthodiagonal  terminal  edge,  and 
^y--nhe  inclination  of  4  on  6  over  a  basal  edge  of  the  formil. 


P§  CKT8TAI.LOORAPHY* 

Id  Iha  foMQ  2  .\  who«e  Aiei  tiAve  the  r*Uo  2tf,  26,  c»  the  angle  /*  i$  ides  tied  with  ^e 
A#rrwpoiidiiif  «&fl«  in  r  ^i^  found  by  the  equation  tan  ir=:— ,  and  ff  by  the  equatian 
IM  9^  .—(^  1  ■*  JiUribe  dei«rmi nation  of  the»e  imgle»,  X,  F,  iTin  thi«  form,  may  W 
ImmMI  |««  tk«  iBtti  «|oali<><^  ^  'hoTe.  Tb«  iuoU&ation  of  P  on  M  may  be  determined 
W  III*  inmf  r  tor  t»a  ^in  the  form  « ,tan  \%=^  tan  (7v^(&^H-gV  >  (8  fii ,  «),  which 
a09f^  tbt  winihwiii*  <>f  the  deeired  inclination  ;  or  by  the  tjijuntion,  (§  51,  <f),  tic 

n  (l^  aMMkt  «ueI«)=- -^  ^^r  cob  Il^diii  «r  cas  (7,  in  which  X  in  theanjcle  JC  in 

IM  %tfm  M  («B  ^    Ae  interfaeial  angle  a  :  €  ii  determined  by  the  equation  for  tan 

b  a  diailar  naMiaer  the  anglee  of  the  other  forme  may  be  obtained. 


05  THE  DRAWING  OF  FlOUREa  OF  CRTSTAXa 

I0  lfc«  pr^Ktiop  of  crv^taU,  the  eye  if  supposed  to  I>q  at  an  infinite  dietance^  to 
IkiA  ^hm  naja  ol  Liirbt  full  frotn  it  on  tlie  oryttal  in  pnralliU  liuea;  and  not  diver^ug 
H  [■  ^<IMTJ  iafiiTirii!  tive.     If  parallel  linee  wiTu  druwu  fruni  the  v^r- 

t^f  di^aalid  fta^t'  tAl  to  a  bourd  |>laced  behind   it.  und  the  point* 

tol^ii  oa  the  dou>m  ^r.c  .  unn^'cted  bv  straight  Iiui.%  as  in  tbr     -    *   '   ^  r«f^ 
■MMBli^liiMi  of  the  ery^tal  would  be  formed,  cou»tructed  n^'cordin);  t*  of 

Miij action  employed  in  crystal lography.    The  plane  on  i*  hiob  th*i  rrys-'         ,     ,,     ted* 
b  liflnniid  the  pl^nt  of  pruj^etion.     This  plane  may  be  at  riff  hi  angte$  with  the  vcr- 
tkal  ana,  may  paes  ikrougk  tbt:  vertical  axis,  or  may  intersect  it  at  an  ohliffut  anglt. 
TtMaadsfferentpositionn  \live  riie,  reajwctively,  to  the  horUontai,  vtrtkat,  aud  ohlitpu 
prg^Uitna^     Tne  ravi  o(  litfht  may  fall  perpendicufarly  on  the  fdane  of  projection, 
ormay  be  Miqu*!y  molinea  to  it;  in  the  former  ease  tht»  pruj action  i»  h^rinod  ortho- 
fffVipku,  in  the  ifscond  clmographxe.     In  the  horiiontal  po^itiiin  of  the  plane  of  pro* 
j^.*;....   tk-,  |>pojection  iii  always  orlhugmphio.     In  the  oth*^^  i.-..ii ;-.».-    .1   .......   ^,,. 

m'  ^'raphic  or  oUnographie.  It  haebeen  u«{iiflltogiY>  in 

ar,  ^       jKiAitioR^  and  to  ufie  the  orthographic  modf!  of  II  ^  wr 

|»rvferablc  to  <*mploy  the  Tvrtical  position  and  dinogra)mic   prujcoWuu,  and  thia 
Bfiliod  is  elucidated  in  the  followiog  pagc& 

The  prejeotion  of  the  axes  of  a  crj-stal^  ir  the  first  step  preliminary  to  the  prejee* 
y«ii  of  the  crystal  iteelf.     It  will  bo  mure  convenient  to  illu^trute  br«t  the   projec* 


projec* 

'  Lit  ri^ht 

varyiug 

-ut:ir  indi- 


liMi  oC  the  axes  in  the  monometrio  syi^lem,  which  are  equal  an  1 
wm^ji/m,  Tk%  pr^eelioQ  of  the  axi^  i»  the  other  coses,  may  bo  o^ 
tf^  Uftftlia  Of  the  prujetUed  monumctric  axes,  and  also,  when  v 
ftailoniu 

M^mtmeirif  %fffm.— When  the  eye  is  directly  in  front  of  a  faee  of  a  eube,  neatbar 
tkaaldMftM'^  ^tal  are  visible,  nor  the  seeondary  plaaea  that  may  be 

itewKUd  0©  edges.     On  turning  the  crystal  a  iSw  degreei  from  n^cht 

la  Ml,  a  ai4«  isurAi  piano  is  brought  in  view,  and  by  r^  the  eye  slightly,  the 

lenninal  plane  becomr  1      ^alf  the  planM 


\bt 


onthecrysi't'  '^'  "'■"  1  „..*,.....,*  ...a.  *jjj^ 

it  a  eoDTax)  i  \  ft# 

following  d'  1  ifl 

deaignated  J,  and  the  iuiglc^ol  iJut  rU'svattoo  of  ih« 
eya,  f.  Fig,  151  repriP^oiifs  fh*-  nontinl  jit^i^itton  of  the 
horisotttal  axee»  ^>  '1t«idir#»- 

tion  of  the  axis  1-  ,    fxiint, 

Trfi"?     ''''  Tf'peare  pi  n-  a    >,  .1^. 

ii  li!  through  rt  n«j;  ,,  u> 

B'-i.l-    ,-^,  J.<'  axi«»  huv,'  t!i.  h^ 

dotted  Uoea,     Tl 

now  lengthened  f  \ir 

ii  •horteited  to  MIL 

If  the  eye  be  elevated,  (at  any  a&gla,  t\  the  Vkmm 
B'N,  BM  and  CH  will  b«  projoetad  rccptaliTely  W 


VRKWnSQ  OP  flQUBBB  OF  0RT8TAIJ. 


99 


164 


lov  K,  M  and  H,  and  thelensthi  of  these  projections  rwhich  we  may  designate  h'V, 
bM,  and  o'H)  wiU  be  dlrecUy  proportional  to  the  lengths  of  the  lines  B'N,  BM, 
adCH. 

It  is  QSiial  to  adopt  sneh  a  reTolntion  and  sneh  an  eleTation  of  the  eye  as  may  be 
oprcaed  by  a  simple  ratio  between  the  projeeted  axes.  Let  ns  desijniate  the  ratio 
Wtween  tho  two  axes  as  projected  after  the  revolntion  alladed  to  (SOf :  MH)  by  1 : 
r;  and  tho  mtio  of  b'N  to  MN  by  1  :  i.  Now  the  character  of  the  Tiew  will  Tai7 
vith  the  Talnee  assmned  for  r  and  «.  Suppose  r  to  equal  8  and  «  to  equal  8,  thea 
proceed  as  follows : 

Draw  two  lines  AA',  HOI  (£164)  intersectinff 
one  anothor  >t  right  angles.  Make  MH=:BfIr 
^=k  Dirido  HH'  into  r  parts,  and  through  the 
pointa,  N,  K',  thus  determined,  draw  perpen- 
oeulars  to  HH^     On  the  left  hand  vertical,  set 

off;bdowH%apartH'R,equalto~6=-  H'M; 

and  from  B  draw  RM,  and  extend  the  same  to 
^  rertical  V\  B'B  is  the  projection  of  the 
finrat  horisontal  axis. 

Draw  B8  parallel  with  MH'  and  connect  8, 
M.  From  the  point  T  in  which  SM  intersects 
mr.  draw  TC  parallel  with  MH.  A  Une  (GC') 
^swn  from  C  through  M,  and  extended  to  the 
hft  rerticaly  is  the  projection  of  tho  side  hori- 
astalazia. 

Lay  off  on  the  right  vertical,  a  part  HQ 

«nal  to  -MH,  and  make  MAr=MA'=MQ ;  AA'  is  the  vertical  axis. 
r 

Ike  Talues  of  r  and  a  commonly  166 

tahoi,  are  r=8,  #=2,  in  which  cas«, 
1=18^  S«'.  and  c  =  9«  28'.  It  is  not 
Mnoal  to  give  s  the  value  of  8,  in 
wUeh  case  c=6^  80'.  This  affords  a 
iTOwer  terminal  plane.  The  angle  S 
■eteiaod  by  the  equation  cot  S=:r, 
tbt  angle  c  by  the  equation  cot  i=r  s. 

The  regular  octsJiedron  may  now 
W drawn,  by  connecting  the  extromi- 
tiM  of  tho  hoiixontal  axes,  and  then 
■itnig  them  by  right  lines  with  the 
Mints  A,  A^  aa  in  L  166.  If  lines  be 
vawn  through  the  points  B  and  B', 
pmnd  with  C  C,  and  through  C,  C, 
MiiBal  with  the  axis  BB'.  a  plane 
%ara  a6€^ia  formed,  which  is  a  nori- 

aatal  section  of  the  cube.    Through  .    *  . ,       ^  _^     ^  *v 

tktpointa  a,b,c,d,  draw  lines  parallel  with  the  vertical  axis  AA',  and  extend  them 
Mhside  of  these  poinU,  to  a  distance  equal  to  the  vertical  semiaxis  MA.  By  oon- 
Metiag  the  upper  and  also  the  lower  extremities  of  these  perpendiculars  by  bnea 
isinS  with  the  lines  a6,  be,  ed,  da,  the  figure  will  represent  a  cube. 

The  cube  msty  also  be  projected  by  drawing  lines  from  M  to  the  centre  of  eadi 
«|p  of  the  octahedron,  and  then  extending  these  lines  to  double  their  length.  Their 
ffttrmitiea  are  the  vertices  of  the  angles  of  the  cube. 

It  is  eonvenient  to  have  at  hand  an  accurate  figure  of  a  cube  drawn  on  a  large  scale, 
sit  mar  readily  be  used  by  methods  explained  beyond  for  making  figures  of  the 
Umm  of  either  of  the  other  Bystems.    Such  a  figure  may  be  made  as  above 


systems. 
Uowa.     Draw  two  lines  as  AA'  and  IIH^  t  164, 


lif-P    J      j^'  ^"ny  aigo  be  constructed  with  a  graduated  arc,  or  a  scale  of  signs  as 


*»w  «-- crossing  at  right  angles ;  draw  a 

STmJ  liiSng'an  angle  8«»  11'  withH'H,  and  BB',  making  an  angle  26®  84', 
»itli  H'H  each  crossing  AA'  in  M.  Then,  M  being  the  centre  of  each  axis,  make 
U'  41  incbea  in  length,  C'C  4^  inches,  BB  li  inches.  From  these  axes  the  cube  U 
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r«»«lilv  oi>nAtinici«4.    The  *ar«  Are  more  exactly,  AA'  4245  in.,  CC  4-0S6  in.,  BB' 

II.  .,#,..,  Sjftttm,^-ln  the  dim«trif  system  the  vi»rtical  axie  may  be  made  to  c«w^ 
|i«  Ktf  itimtiiiianatti  a  dimctric  orj^stal,  by  laying  oflT  on  MA  and  HA/,  (tok^u 

n  ,  tti>ri*ii»d   it  Aecefl«iir_v,  a  line  equal  to  a-i-b;  or  if  A,  the  honjEoninl   axia 

,,r  lie  tbouJd  equal  a  (thti   Vc'riicat   a^is)  simply.     Aftt^r  det^r- 

i„,  I*  A",  A'",  the  dimetric  oetahe^ruu  may  bt»  formed  in  th« 

r«  mAUiii^r  «i»  ^^*'-  rt'gular  octahedron  above  described,  except  the  poinU  A'\  A"' 
\lld  \m  aixlMtitnted  f(»r  A,  A'.  The  method  of  de^cribini^  tlie  cube*  al ready  ex* 
M|alfii4i  0U»y  ^  esoplDyed  aUo  for  the  right  »qunre  prisni.  Anotht^r  rtjzht  Aquaro 
MMl  Wljr  D«  f«P resented  by  drawiDg:  line^i  parallel  with  the  vertical  axis.  thr«iU|eh 
Gkn  cstfrnniica  of  the  horixontal  axea»  making;  them  equal  to  the  vnrtical  axiA,  mid 
HilHiftK  th«tr  extremities.  Also  another  square  o<.«tahedron  uiay  be  couBtnictod  by 
mtmtumila^  tha  poiota  a,  h,  e,  d,  "mih  the  extremitiea  of  the  Tertieal  axia, 

fHn^rir  S^»tmt, — ^The  monoinetric  axea  niav  be  adapted  to  trimetnc  forma  aa  follow §: 
If  die  axia  fc=l.  Uv  off  MA"  and  MA"'  cquaUo  a.  and  MC",  M( ""  ^iqual  U>  c :  if  <:=l, 
Quka  MB'',  MB'  ,  e<^ual  to  b.  By  connectiiig  the  extremities  of  the  uxe».  n»  already 
tsplttifiail,  the  rhotubio  ootahedron  may  be  eonatnioted.  The  reetanculnr  prism  may 
Wflf<!|#eied  in  the  iame  manner  aa  the  cube;  the  rhombic  prinm  in  Hl>  ^ht.m.  iniui- 
Mr  ■•  tJle  second  equare  pri^mjuftt  described  ;  and  the  rectanj,ifiilar  -  \n 

tJba  eftine  manner  af>  the  ii^ceond  dimetrie  oetalu^dron  explained  in  the  i  :;. 

In  ehaagtogr  a  figure  of  a  cube  {in  which  the  e^li^e*  =:t)  to  a  iiquare  tu*  rectiui^ti* 
Ur  iifiaiii  GB-  9>,  It  iff  only  nix^eaftary  to  shorten  or  lengthen  the  ed^es  to  eorresjiond 
viin  th<^  axes  of  the  new  prism* 

Mtmttctinir  H^ytirm. — Tlic  axes  a  and  b  in  the  monoelinic  system  are  inclined  U> 

one  another  at  an  oblique  aiiglea«-y.  To  pro- 
jeet  this  inclination ,  and  thns  adapt  the  mono- 
metric  axes  to  a  monoelinio  form,  lay  off  on  tlio 
iixis  MA,  Ma^=  MA  cos  y,  and  on  the  axis  BB' 
(before  or  behind  M,  according  as  the  inclina- 
lion  of  b  on  a,  in  front,  is  acute  or  obtuse) 
M*=sMBx»iM  y.  Fmm  the  points  6  and  <i,  draw 
lines  parallel  reapeetively  with  the  axi-a  AA' 
and  BB',  and  from  their* intersection  ]*',  draw 
through  M,  D'D,  makinjr  MD=MD'.  Tlie  line 
DD'  id  the  clinodiogonal  and  the  lines  A  A.  C'C, 
DD'  repre*ent  the  axen  in  a  monoclintc  solid  in 
whieh  a^i^v=l.  The  pointa  «i  and  b  and  the 
position  of  the  axis  DD'  will  vary  with  the 
angle  y.     The  relative  vaJtiea  of  t]  v  bi* 

E'veu  them  as  above  explained  ;  i  i  ^1, 

y  off  in  the  direetion  of  MA  aii<-i   xii.i    a  lino 
equal  to  a,  and  in  the  direction  of  MC  anJ 
lie  a  line  equal  to  r,  Ac. 
Ther  :;^t  ihouiboidal  priiiD  may  be  projected  in  the  same  manner  aa  Uie  cube  or 
ri^hf  rfM-tanj|fula.r  prism,  and  the  oblique  rhombic  prism,  in  the  earoe  manner  aa  tli* 
rii'  I'Tc  prism. 

SifHetf^* — In  the  dielinio  ajrstam,  the  vertreal  eeetion  throufifh  tha  Hon- 
LitrM  mteraert  one  another  at  rt^ht  angflcs,  as  in  the  Vf'      '  Ti^l 

Hnatton  of  d  t-o  6  (y)  and  a  to  r  ($)  are  each  obliqtio.     TV'  be 

)       By   e«ii  .'    paral- 

MDc^Ml>  th*«  pr»^ 

kmA  '  A^tiiii  Uy  uif  on  MA,  Md  =;MAX«*'>«  ^>  and  on  MC.  to  the 

lHf%t'  T^rnw  lin*-  frmn  n*  nnd  i'  parallel  to  MC  and  MA;   E',  tk# 

tar  '    ^emaerodiig^iud;  uid  the  line 


\ 


1 

1 


tn   difTt^m  from  tha  trielinie  in  having  only  two  of  tJie  axi«t 
M.(.  ur|  of  thf.t  Ihreo.      A^  no  example  of  R  Itas  be«<rn  obaerve^l 

rtis  lire  as  wril  desert  bed  in  the  trielinie  iyitem,  it  WM 

r  |mrt  of  the  work. 
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a  vfaieh  ME — ^MT^,  is  the  maerodiapnaL  AA^  DIK,EE'  are  the  axes  in  a  diolinio 
int,  in  which  the  axes  are  eonal  From  the  obseryations  on  the  preceding  systems 
rferfBtaliiaation,  the  methoa  to  be  employed  in  giving  the  axes  their  relative 
iibes  in  «  particular  diclinic  form,  is  sufficiently  obvious.  The  construction  of 
ikeobUqpM  rectangular  prism  is  analogous  to  that  of  the  cube. 

IHeiinie  Syttem. — The  yertical  sections  through  the  horizontal  axes  in  the  triclinio 
mUm  are  obliquely  inclined ;  also  the  inclination  of  the  axis  a  to  each  axis  6  and  e,  is 
•nqne.  In  the  adaptation  of  the  monometric  axes  to  the  triclinic  forms,  it  is 
TWreftire  neeeasary,  in  the  first  place,  to  give  the  requisite  obliquity  to  the  mutual 
JBcBaakion  of  the  Tertieal  sections,  snd  afterwards  to  adapt  the  horizontal  axes,  as 
Bthe  dielinio  systenL  The  inclination  of  these  sections  we  may  dceigpate  A,  and 
■  heretofore,  the  anffle  between  a  and  6,  y,  and  a  and  e,  0.  BB'  is  the  analogue 
rftht  braehydia|(onal,  and  CG'  of  the  macrodiagonal.  An  oblique  inclination  may 
bt  given  the  Tertieal  sections,  by  varying  the  position  of  either  of  these  sections. 
himitting  the  brachydiagonal  section  ABA^B'  to  remain  unaltered,  we  may  vary 
iW  oUier  section  as  follows  : 

Lsy  off  on  MB,lC6'=^MBXcos  A,and  on  the  axis 
(?Cv  (to  the  right  or  left  of  M,  according  as  the 
Mte  angle  A  u  to  the  right  or  left),  Mc=MCx 
o  A';  eompleting  the  parallelogram  M6'  Be, 
mi  drawing  the  diagonal  MD,  extending  the 
wmt  to  ly  so  aa  to  make  Miy=?MI>,  we  obtain 
th»  line   Viy;    the  vertical  section    passing 

ikrao^  this  line  is  the  connect  macrodiagonal 

wkioD.     The  inclination  of  a  to  the  new  ma- 

mtfegonsl  DD'  is  still  a  right  angle ;  as  also 

tU  bSination  of  a  to  6,  their  oblique  inclina- 

tiiss  may  be  given  them  by  means  of  the  same 

hnwlss  employed  in  the  diclinic  sj^stem,  ex- 
tol that  the  axis  D'D  is  to  be  substituted  for 

Ct    The  Tertieal  axis  AA'  and  the  horizontal 

on  EE'  (brachydiagonal)  and    FF'  (macro- 
)  thus  obtain^,  are  the  axes  in  a  tri- 
form,  in  which  asB6=c=:l.     Different  values  may  be  given  these  axes, 
to  the  method  heretofore  illustrated. 

8}f9tem. — ^In  this  system  there  are  three  equal  horizontal  axes,  at  right 

i^Om  with  the  vertical.     The  normal  position  ^^g 

rftha  horizontal  axes  is  represented  inf.  158. 

fte  eye,  placed  in  the  line  of  the  axis  Y  Y,  ob- 

«T«i  two  of  the  semiaxes,  MZ  and  MU,  pro- 

JRted  in  the  same  straight  line,  while  the  third, 

IT.  appears  a  mere  point.    To  give  the  axes  a 

Mi«  digible  position  for  a  representation  of 

'•W  various  planes  on  a  tetraxonal  solid,  we  re- 

*«lre  them  m>m  right  to  left  through  a  certain 

laiber  of  degrees  J,  and  elevate  the  eye  at  an 

■fie  c     The  dotted  lines  in  the  figure  repre- 

■ist  the  axes  in  their  new  situation,  resulting 

iiB  a  revolntion  through  a  number  of  degrees 

ml  to  Jr=YMY^     In  this  position  the  axis 

tl'  is  projected  upon  MP,  MIJ'  upon  MX,  and 

IZ'  oa  MH.       Designating  the   intermediate 

on  I,  that  to  the  right  II,  that  to  the  left  III, 

'the  revolntion  is  such  as  to  give  the  pro- 

jnioiis  of  I  and  II,  the  ratio  of  1  :  2,  the  relations  of  the  three  projections  will  be 

■fcUows-   I  :  II :  111=1  :  *^  :  3-  .         , 

U  OS  take  r  (PM  :  HM)  eq\ial  to  3,  and  «  (b'P  :  PM)  equal  to  2,  these  being  the 
««*t  convenient  ratios  for  rtjpresenting  the  hexagonal  crystalline  forms.  The  fol- 
■wiBe  will  be  the  mode  of  construction :  .  ,      ,^        t  ^ 

I  Saw  the  lines  AA.HII  (f  159)  at  right  angles  with,  and  bisecting  each  other.  Let 
31=6  or  HH==2A.  Divide  HIl  into  six  parts  by  vertical  lines.  These  lines,  in- 
^idag  the  left  and  right  hand  verticals,  may  be  numbered  from  one  to  six,  as  in 
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the  figar«.     In  the  first  verticd,  below  H»  Uy  ofF  HS=^  b,  and  from  S  dmw  &  lint 


ttirongh  M  to  th«  fourth  vertical. 
159 
A 


J^ 


_^ 


YY'  is  the  projection  of  the  oxib  L 

2.  From  Y  draw  n  line  to  the  sixth  ver- 
tical and  parallel  with  HH.  From  T,  th« 
•xtrciTJT*'  '  ♦'  i^  lin*,  draw  a  line  to  K  iq 
the  (!<•*  1 1  Tlien  from  the  point 
U  in  V  I  I  ri  t«?r»t?ct*  the  fifth  vcrticid, 
draw  A  line  through  M  to  the  second  rar- 
tical;  UC  is  the  projecwon  of  the  axis  IL 

3.  From  R.  wlifire  TN"  iiit«i-secU  the 
third  veriifal.  draw  RZ  to  thi*  first  vertical 

fuirallel  with  HH.  Then  from  Z  draw  a 
ine  through  M  to  the  iixth  vertical '.  this 
line  ZZ'  is  the  projection  of  the  axis  IIL 

4.  For  the  vertical  aaris,  lay  off  from  If 
oa  the  Bocond  vertical  (1  159)  a  line  of  any 
length »  and  construct  upon  this  line  an 
eani lateral  trianf^le  ;  one  side  (NQ)  of  this 
tnan^U  will  intersect  the  first  vertical  at 
a  distance,  HV,  from  H»  corresponding  to 

Z'fl  in  f  lfi8  :  for  in  the  triangle  NHV,  the  an^le  IINV  is  an  angle  of  80°,  and  HN= 
*Mir  MV  it  tb*'rffore  the  radius  of  thecircTc.  (t  168).  Make  therdbre  MA=:MA' 
=^{V  ;  AA'  IS  the  vertical  axis,  and  YY'»  V\j\  T3J  are  the  projected  horizoatal 
axes. 

The  vaKiral  axis  has  h«en  eonstruoted  equal  to  the  horiEontal  ax<^.     \\^  nctiwl 
len^h  in  different  hexagonal  or  rhomhohetfral  forms  mny  ho  laid  •>*'  irto 

the  method  sufiicientlv  explain*»d.     If  tines  he  drawn  thron|?h  thc^exM  f  rhe 

horicantal  axea,  parallel  with  the  vertical  axin,  and  the  parte  aUovi'  he 

made  eqital  to  the  vertical  leminxis.  their  extremities  will   he  the  v  '  the 

•ngl«e  Ota  f^j^agtmal  prtttn^  and  hy  connecting  them  wo  ohtain  tht  j  .  ,  -  '^  ^f 
this  solid.  A  dciuhli^  hexa^outtl  pyramid,  the  ido^cclcs  dodecah*>dron,  may  hi-  pro- 
jected hy  connmttinjLT  the  extrcrnitieJi  of  the  horizontal  axew  with  each  •»tlif«r.  nnd 
alio  anitinii^  them  with  the  cxtrotnities  of  th«s?  vertical  8xis»  By  drawini*  lines 
llv^^gh  the  extremities  of  each  horixontal  axid.  parallel  to  a  line  connecting  the 
Ig4)  «xtrcmitif?«  of  the  other  two  axes,  a  plane  hex- 

agonal figure  will  he  obtained,  whii^h  it  th<! 
•eotioD  of  a  hexagonal  prism  diagonal  with  the 
«ie  above  referred  t^ :  and  hy  f<"»nn acting  the 
angles  of  thb  hexagonal  piano  with  cxtremitiea 
of  the  vertical  axis,  a  ittond  isosoelea  dodaotp 
bedron  is  projected. 

To  construct  art  '  mti,  lay  off  vert  icala 

through  the  cxtr<  '  he  horixontal  axee« 

and  make  tho  ports  iM^in  lit'ovcjin  '  '    '         !►*( 
aztremittee,  equal  to  the  third  <  ioaI 

•emiaxis,  (f  160).     TJie  points  F,  .te,. 

are  thui  det4*nniQcd ;  and  if  the  >*  of 

tbe  vartieal  axis  he  connected  wt  'i»t« 

E  or  E',  rhombohedronii  in  different  posiiionf, 
mR  or  ^^nK»  will  Iw  constructed. 

iMimMiiion  of  8*t<mdarff  Pl^niU  <m  tht  I^rimarp  Formi. — Previous  to  drawing 

th-  '—  ^  1     '   -• nn  aprimar^     *  i       ..    -  -.-.  *,,  ^  •  -t    -    the  direction 

or  (h«»«v   ptii  in  niost  cases, 

yk  :J(ifir«         T'  .  ,.  fmVi     Atfririjfid 

>  t.ut  it  would  }'•  toe 

gT'  losion  of  this  Tr.  l' in- 

larswi^tjou*,     It  u  lu  t(»)u<iHl  Kullif  leiil  to  *<iuph)y  th*^  i  ou»tru<^ti(in» 

In  the  firnplovmsnt  of  the  pUn  nf  rfin«tru«'ljon,  tb  rt   of  the  prfiani  % 

•  •»,  r-    ■  '  convenicr'  »hat  i«,  the  *  tit^  in  th  trie 

Bjiteiti,  ire  nrism  >  m,  the  reetancnlar  the 

trioietru,  u..  <ii(ht  ri»<Miilk*t>.»i  i»  4,,^  t.tw..v^«iui«,  and  tha  pnam  0,  <^- «.     *-^, 
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i^  and  tricliQio  ■ystemB.     ThU  ia  adviflAble  b^c&ute  m  these  fonm  the 
j^  equal  aod  parmllel  to  the  rertii^l  axii,  aod  Ihe  basal  edges,  to  the 
e ;    mad  consequeatly  iu  laying  off  the  diiftfrent  plrnies,  these  edges 
f  hm  fftbctitoied  for  the  axea 

MpyoM,  §OT  example,  the  right  reotangular  prism  has  been  proiected,  (t  161),  and 
i allured  to  place  on  its  angles  the  plane  2,  whot$e  parametne  ratio  is  2  :  1 :  L 
y  to  th€  vertieal  axis,  we  laj  olf  on  the  lateral  edge  (r)  twice  as  many 
FtKia  ad^  ••  of  each  of  the  terminal  edges,  (6  and  e).  Coni^equentlj,  by 
_  a  point  in  the  edge  «  distant  from  a,  |  the  length  of  r,  and  a  point  in  each  % 
'^  titeir  reape^tive  leagths,  and  tbto  joining  Ihea^  pt^int^,  the  com^itionB  will 
li«tiiipl)#dl  wi^lh,  and  the  plane  2P  will  hti  constructed.  If  the  plane  to  b«  intro- 
tad  vara  4-s*  the  parametric  ratio  of  which  \»  4  :  'I ;  1,  (in  which  4  refers  to 
^iVliaal  mjd*  and  2  to  the  longer  horizontal)  we  should  in  the  eaiue  innnner  mark 
itta  of  r,  2  of  i,  and  1  of  5  ;  if  the  rdane  wer*i  4-1  (iu  whieh  2  refers  to  the 
'  iMkriaoiital  aidsX  2  parts  of  e  shoiud  be  laid  off,  and  1  of  e.  By  eonnoctiDg 
"  » tlim  deicmuned,  the  plane  4-2  or  4-5'  would  be  delineated.  If  the  plane 
2  :  oD  :  1),  which  represents  a  plane  on  the  longer  terniitial  edge,  2  parts 
be  laid  off,  and  1  of  5;  from  the  determined  point*  in  <?  and  «»  linc» 
rW  dmwn  to  the  opposite  edges  parallel  with  the  edge  6,  and  by  connecting 
ii  lilliililiiia  of  the  lines  thus  drawn,  the  desired  representation  of  a  plane  2'Otx 
wii  hm  eofnplated.  The  same  should  bo  repeated  on  all  the  similar  edgea.  Hi  is 
lA«dki  lo  ulaatrate  the  manner  of  substituting  the  edge^  for  the  axes,  and  also 
li««|^od  of  daliaeating  single  planes. 
IW  mmmn^sr  of  determining  thi^  intersection  of  planesf^  we  may  illustrato  bj  an 
dnpCMiae  it  were  required  to  place  the  planes  1,  2,  4-^«und  2-4  ,ou  a  right 
"'  pjnam.  Two  rectangular  prisms  should  first  lie  accnrately  projected  by 
which  has  been  ex|)lainea  Ono,  of  a  size  which  may  be  considered 
'^>i*fsi«sit  for  a  representation  of  the  crystal,  drawn  with  light  pencil  marks ;  the 
4vol  larger  dimensions,  for  the  purpose  of  determining  the  direetiou  of  the  in- 
(^■ebatts;  th<s»f!  tntereections,  when  determined,  are  to  be  transferred  to  the 
m^  ioigrt.  On  t  l&l  we  may  first  lay  down  the  plane  1,  by  drawing  lines  coa- 
tiiOtf  Uaa  cantrai  of  th<;  three  edges  about  tht^  angle.  These  lines  are  neeessarily 
AbU2  to  lJb#  dsA^ooals  of  the  three  faces;  the  triangle  mno  is  therefore  the  plaiie 
iij  avQiioctiii^  the  points  m,  K  ">  the  plane  2  is  constructed ;  for  the  plane 
liitQiB  odT  'i  parts  of  «  to  1  of  «ach  e  and  d,  a«  the  expression  3  requires.  To  lay 
4H^(4  :  1  :  2).  let  the  whole  *iA^  nb  represent  4  ;  then  an  (^  of  6}  will  represent 
t|m  ott  the  ad^  ^»  and  ap  {^  ot  e)  will  ciiual  1  piirt  on  A,  agreeably  to  the  ex- 
**■»••  4^1  i»p*  **  therefore  tlie  plane  4'3l  The  perimeters  of  the  planes  npb  (4-J') 
161  162 


»  (I)  ioUrteet  one  another  in  the  points  n  and  d;    consequently  the  line  of 
lorn  l>oiwe«n  th«»e  two  planes  must  be  situated  between  these  points,  and 
!  Uup  direetion  of  the  intersection  of  1  and  4.'5  h  na. 
Iha  pianem  nmh  (2|  and  npL  [i-J)  intersect  in  the  line  nit,  and  therafore  the  lAter- 
~  ''    L  af  1  and  4-jr  ia  in  the  direction  of  nb. 


ORTBT4LLOOBAPHT. 


In  th<j  form  2  .^  wlioie  ax«i  bare  the  ratio  2a.  24,  c,  tlie  »ngle  ^  l»  identkul  vith  the 
correspondiug  angle  in  L  »  i»  found  by  the  equation  tan  f<^--,  and  <r  by  the  equatioo 
tan  r=  rr^^lT*  ^^^ ^<9  dotermination  of  these  aiig)e»»  X,  Y,  Z\n  this  form,  may  b« 
found  hv  the  aamo  equaliona  aa  aboTe.  The  inclination  of  P  on  M  may  be  determined 

«;=^ -^-—^-^  (S  51,  tf).  which 

afTorde  the  su{>plemi*nt  of  the  desired  inclination;  or  by  the  equation*  (§51.  tt),  tic 
11  (the  iought  augle)^ t  or  canll^in  A'' cot  (7»  in  whtch  Xu  llie  angle  X  in 

thfi  form  M  (»  )l    The  ititerfacial  angle  a  :  <  it  d«t«rmin«d  b^  the  equation  for  tan 
Kin  l-io. 
In  a  slmiUr  manner  the  angle*  of  the  other  forma  muy  Ui»  obtained. 

ON  THE  DRAWING  OF  FIGUKES  OF  ORYSTALS. 

In  the  pr'  '  orv»taU,  tbe  i^ye  is  Quppost^d  to  bo  nt  an  infinite  distance,  io 

that  the  t&\  full  from  it  on  the  crystal  in  parttlli!!  line*;  and  not diT^^jpfing 

aa  in  ordin^i  ~        ti%**.     If  parallel  line»  wert?  dniwn  frf»ni  the  v or- 

tieea  of  the  tal,  to  a  board  jtlaccd  lnr-Uind   ji,  fluti  the  points 

thtia  fcf '1  onnecled  by  straight  lini'^i    !>«  -  >   fi i-^t..!   .^  i-,,. 

pr«l#iii  I  be  forni«>J»  construeted  ii  ,•  of 

proje<'i !  jmphy.    Th<?  plane  on  whi^i  »cd, 

SB  termed  lUo  ^Uan*  of  ptujecUon.     Thii  plane  may  beat  ri*jki  nnpir*  witfi  the  vvr- 
tical  axi«t  umy  paiw  thrmnjh  th«  vortical  axis,  or  may  intbr^e^a  it  at  an  ohlitfue  <tn^h. 


Thcae  ditfertjnt  piisitio 
projectiono.  Trie  my 
or  ma?  I>«  obU^u^  - 
fn,phu,  in  the  »< 
J4^tiori,  thr  i*roi 
«lth«r 
an  obi  Is  ^ 
pirefer»f>U  w  Htaploy 


ly,  to  the  horiiontat,  vertH-at,  and  nhtitfu* 
pendiculortjf  on  the  plant"  of  projection. 
I  Mjr  lormer  oafo  the  proj*H'tion  ii»  U^nned  &rMo- 
In  the  horizontal  po«itifin  of  the  pltme  of  jiro- 


-ill 


V   be 
lion 

■■■•     ^  ,:  ,    :■  ..  ..-ver 
pioJ4,Hiliou,  and   thla 


oL'iaphie,      In   th«   other 
^'oen  utualtO|fiv^ 
iphic  mode  of  im 
s  (.rticui  pij^itiuu  and   elinographic 
iRMihod  it  elucidated  m  the  follow iag  pagee^ 

lit  proi«lionof  the  a«ea  of  a  crystal,  i*  the  fif  '  '  ije©. 

tion  of^^a  erpt*!  itaelt     It  will  be  more  eonv^  j^^ 

tlon  of  thu  ales  in  the  monomctrio  system,  whii-U  «.,    .,,  ^l^t 

■llflaiL     Th»f>  Drojeeiian  of  the  axes  in  the  oUier  casve.  may  itig 

Iba  lengths  of  the  projeeted  roonomctric  axve,  and  also,  yxr  ^  u-jlT 

nations. 

M^»^»mttruf  %#lwr — Wtien  the  eye  la  diroctly  in  firont  of  a  (Saee  of  a  mhr,  ndther 

<i*?  erystal  are  Tiaible,  nor  the  fM^nindarv  plan*  -  ho 

<  tliate  edge*.     On  turninfC  the  <^rv«tnl  a  IVw  dti^: i  ij;ht 

{iUo«  ia  brought  in  view,  and  by  •  V  -  ^       tu^  t>vt>  ^jijj^im  \\   t^hio 

Urminal  piano  beconir  l^alf  thcypUnm 

onibeerystAl  ar«  now  v .    :  .  ^  ...ti..  .nu^itK  t^tj^ 

ia  ft  eonTenient  fiodition  for  pni  Im? 

foil  o  w  i  nj;  d  enmnet rat i  on .  th  a  an  ^' :  i « 

df^^i^nated  ^,  and  the  angliMif  tli«»  ««i.  f^. 

eyp, «.   Fi^»  l&l  pr>pr4«gutntjt  ih^*  normal  l  ht 

h'"      ■    '    '     '  t  ho  eye  to  i"  '   i- 

t'  *»'en   a*   ;.  a. 


In;.,. 

dotUil  iit«»m.  il 
now  I^f>v'^hrnod  ! 
i-  '  to  MIL 

1)1}  rlevaeiw).  (at  any  amgk.  iV  the  nmm 
U  j^,  iKM  Mii.i  CH  will  be  projected  r 'fp««l|Tely  h#- 


V 

J' 


DRAWING  OF  FtGUWlm  «W  ORYITAJ^. 


ICH. 


ftfltd  H,  ftnil  the  lefiipfth«  of  these  project! onet  ( 
c'H)  will  hti  directly  projwrtional  to  the  1 


hich   we  may  deaignat^*  b'N, 
Ungthi   of  the  linee  B'N.  BM, 


I  Qftiml  to  fldcijit  imch  a  nivolatioii  iind  irorh  an  elevation  of  th«  eye  aft  may  be 
BiM  t**^   "  H.nir.i..  t.«f,..  K..t„  ...  ^.  n...  — -  ■ted  ax6B.     Let  ua  deeigDatt;  the  ratio 
itWfHMi  tl  V  olution  alluded  to  (MN  :  MH)  by  1 : 

f  and  tht  the  character  of  the  view  will  yary 

'  ****  '^  •»«'*i  iot  r  and  *,     biippOM  r  to  equal  3  and  «  to  equal  2,  IJb«o 


-r\— -^ 


llMlk»wH^«f)aKH'R*equaIto-&=^  H'M : 

*        a 

I  draw  RM,  and  eitond   the  same  to 

1  X'      PT?  ia  the  projection  of  the 

xvith  MH'  and  connect  9, 

'     1j  SM  inter»«?ctA 

'  A  Une(CC') 

rfrou^  i      i.i-.-^i.  :.,,  ...JM  .-xtended  to  th^ 

lift  TtrCjcaJ,  i«  the  projc<;tion  of  the  side  hori- 

«Biita]«zia. 

Jmj  ulf  on    the  right  vertical,  a  part  HQ 

ii|«aft  U%  ^Mll,  and  makr  MA=MA'=;MQ ;   AA'  ia  the  v«»rtical  wd^ 

7%?  r»!nr-    of  r  aiul  s  commonly  156 

'-  in  which  case, 

2«".    It  is  not 

'  uit  raluv  of  ^,   in 

20'.    Tliifl  ttffordft  a 

.1  i^irxf,..    Theniigle^ 

u  cot  Ji=^f, 

I  oot  tz=r  ft, 

itoit  may  now 

Mp-  th#i  ^xtretni- 

and  th^n    ^ 

with  th« 

Jwcatu  I  i    [.).<-      Ifliuw  \m 

Irawn  Mi<3  point*  B  and  B', 

yiialk.  -  ',  and  throaifh  C,  C, 

mlUt  with   thc^  axie  BB\  a  plane 

apvr««5^ii  forniod«  which  ia  ahori- 

1  •eciion  o{  thv  t^il***,     Throtigh 

llajiuiviM^p  &t  <^i  'A  draw  Linett  parallel  with  the  yertical  axia  AA\and  extend  tlietn 

— ^'  '       '    '  '    '     *i>  A  distance  equal  lu  the  vertical  semiaxia  MA.     By  con- 

the  lower  extreiiiitieii  of  these   perpendiculars  by  linea 

'f  da,  thefii^tire  will  repreaent  a  cube, 

I  by  dra%vini?  linea  from  M  to  the  centre  of  each 

ri  extending  the^e  linea  to  dotible  tlieir  length.   Their 

of  th<»  anp^lee  of  the  cube. 

]|  «i  ,  it  hand  an  accurate  figure  of  a  cube  drawn  on  a  large  acale, 

•  ilta»v  tmdily  1j«  u^i.'i  hy  methods  explained  beyond  for  making  figures  of  the 
*?!»  prlarna  of  cither  of  the  other  ^j'stenia.  Such  a  figure  ma^*  be  made  aa  above 
aaltmad.  ■"  *  '  '  ''onstnictcd  with  it  grndnated  arc,  or  a  acale  of  aigna  aa 
j2«w%.  Tfr  ^  AA*"  iind  OH,  f  154,  cruj^fiing  at  right  anglea  ;  draw  a 
W-   i'   ".  i^  ir  with  H'O,   and  BB',  making  an   angle  26**  84*. 

•  V  in  M*  Then,  M  being  the  centra  of  each  axis,  make 
i_  , ,  _,                    \         '■''^-  4^  inches,  BB  1^  ineheav   From  thaaa  azoi  the  otjba  la 


Tba  eob*» 

9^^  rli' 


t3BTBTALL0ORAJ«T, 


Ukmd  in  th^lr  Itniaftht,  oecupy  the  vertices  of  the  «olid  aniarles.  If  therefor© 
PMBli(th*  •xtremitici  of  the  in terascea)  cAti  be  determined  in  the  several  cryitu  ^  ^^ 
CtniL  it  w^ill  «*nlv  remain  to  cotitiect  them,  in  order  to  form  a  projection  of  these  eoli^ 
iM|^  .f4nA»pl««ii  of  analytical  geometry  a^ord  the  means  of  detenmniiig  how  much 
jl  "■',.       L'ldar  octftliedron  must  be  inerettsed  or  diminished  to  equal  the 

i.  rent  forms,     it  i»  thus  found  that  each  half  of  a  trigonal  iri- 

J^n  must  bt*  incrt'dBi'd  by  that  portion  expressed  in  the  fraction 

2  mn— (w4-ii) 

and  for  each  half  of  a  rhombic  interaxia»  we  have  the  corresponding  fraction  -— » 

r       !    i'  _*  m  and  n  different  values  from  Q  to  od,  the  value  of  these  interaxee  for 
^1  irie  form  may  tie  obtained.     The  following  values  are  thus  deduced  for 

#4:  V  V . ,-         i rring  fonns : 

fthomblo  lotvrax.  Trtg.  Laterax.    Rhombic  Inltraz. 

0  «-2  (t  88)         1  ^ 

0  00.8  (£  84)        f  i 

ts-a  (f.  89)      i  ^ 

«'3  (t  40)         I  I 


Trtg^  knttrax. 
8(f4»)         I 
<a  (t  14)         i 

4-2  f 


To  construct  the  form  4'2«  the  octahedron  is  fimt  to  be  prqject'edp  and  it«  axes  and 
interaxp"  drawn,  llicn  add  to  each  half  of  each  trigonal  intijrftxis,  five-M*v<^nthfi 
of  its  len^  h ;  and  to  each  half  of  each  rhombic  interaxis^  one-third  of  its  length. 
The  extremities  of  the  lines  thus  extended,  are  situated  jd  the  vertices  of  the  solid 
aiiglas  of  the  hcxoctahedrou  4-2,  and  by  connecting  them,  the  projection  of  thia 
form  is  compb!t<?d. 

In  the  tHctturtl  he^nihedral  monometrio  forms — ^that  is,  those  hemihedral  fornis 
whoa«  **ppi»Hire  faces  are  inclined  to  one  another  and  not  parallel*  as  the  tetra- 
hedron, A  <*. — the  rhombic  inlt^raxcs  do  not  terminate  in  the  vertices  of  the  solid 
ftll|fU>,  and  may  therefore  be  thrown  out  of  view  in  the  projection  of  those  solids. 
Th«  two  Ualvea  of  each  trigonal  interaxls,  temtiaate  in  the  vertices  of  dissimilar 
aniflef  and  are  of  unenual  lerigHis.  One  is  identical  w^tli  the  cttrresponding  in  the 
h<  formN,  and  is  <*alled  the  hol"hedriil  [mrtion  of  the  intcraxjs;  the  other  is 

111  iral  portion*     The  length  of  the  latter  maybe  dctcrminod.by  adding  to 

the  nait  01  ihe  octahedral  iutoraxts  that  )H>rtionof  the  same  indicated  in  the  fonnnls 

2  till* — {m — n) 
mn'\-(m — n) 
If  the  ililferent  half  es  of  the  trigonal  interaxes  be  acsumed  at  one  time^  aa  tlia 

holohodral,  and  again  as  the  hemihodral  portion,  the  revfrt«  forroa^— ^  and  — ^— r- 

rriay  be  pfojeet«d.  The  following  table  eontains  the  vaJnes  of  the  libovo  fraction 
for' several  of  the  inclined  hemihedral  fonua,  and  also  the  corresponding  values  for 
111*  bololiadral  portion  of  the  interaxlt. 

lIoLtaterax.    Bern,  laterax.  Hel  laterax.     H«a.lBltraa. 


t 


I 


'(tfit) 


i 


4\r. 


<^) 


(^ 


(«IBL  C  SO)    i 


rmkwism  of  pioubsk  of  ctkystaus. 


lit  fmtmtitt  hmmhtdnmt  (for  example,  the  pctDtngonal  dodeciihedroii,  or  hemitetra- 
ImMdr^B)  •ontexii  *  voHd  angle,  situated  in  m  line  between  the  extremities  of  emek 
|Vif  MfBtiuces,  which  i«  called  an  nnsyiDnietrical  solid  auglo.  The  vertices  of  theae 
m^wam  ml  imeqtial  dbtaticcs  from  the  two  adjaoent  axei,  and  therefore  are  not  in 
^  Jkm  ttf  the  rhombic  interaxeA.  The  co- 
mittmitm  oC  tbia  aolid  angle  for  any  form,  aa  169 

^ — *      SMij    b*    fband    by    the    formolaa 


I 

krmalm,  lli«i  aituation  of  two  points^  a  and 
t  rt  IM)  ta  «*ch  of  the  axes  may  be  deter- 
wtmedi  anc}  if  line*  are  drawn  throtif^h  a  and 
ft  a  tmth  a«-Dniajdia  parallel  to  the  other  nxee, 
^  i^#r»#ctioaa  e  c^  of  the^c  linos  will  be 
iki  T«rtieM  of  the  iinsymnietrieal  ftolid  an- 


By 


of   these 


mmtkmd  e'  of  the  form— ' 


«  of  the  form  - 
[m-fil 


and 


II 


Ha  tfiffoDAl  ini«»rRxe»  ar*?  of  the  *ame  It-n^b  &»  in  the  holohedrol  form*.  The 
^iam  of  iheac  intcraxee,  and  of  the  coorJinate»  of  the  nnsymmetrtcal  solid  angle 
iiMveot  ptt^rallel  hemihedrons,  are  contained  in  the  following  table: 


Trijron»l 
Ixitcrazls. 


Coont.  or  tbfl 


s 
t 


(I  14)         i 


i 


a 

T 


2 


Tiiponsl 


OooTfl.  of  the 
anvyiD,  flHOl.  A. 


(tim.  f.  m)      I 


{f  «9) 


A    H 


[«>-3] 


S^&Urn, — In  an  octa^nal  pyramid^  m-n,  (f.  89),  the  interaxes,  or  diag- 
i J MMugtri call y  internnediate  between  the  horizontal  axes,  terminate  in  the 
lal  iMAid  augfes.     Their  length  exceeda  the  length  of  the  interaxes  of  the  oeta- 

I 


,  bj  m,  portioti  eqtia]  to  — £-« 


If  therefore  the  octahedron  m  and  its  inter- 

nv  ba  pr«je0t«d,  and  these  interaxes  be  increased  by  a  portion  of  their  length  ox- 

fiiaad  m  the  firaetion,  —r-r,  they  will  equal  the  inte raxes  of  the  octagonal  pyra^ 
11+1 

iM  «HS.     Tliit  aolid  may  then  be  projected  by  eonnectini^  the  extremities/)f  these 
mmmsum  wtib  the  extremities  of  the  horiiiontal  axe«,  and  joinin^c  all  the  angles  of 
^  aitagnnal  baae  thus  formed*  with  the  extremities  of  the  vertiejil  axis. 
~  f  SyatnfL — ^The  dibexajBTonal  pyramid  (f.  124)  may  be  projected   in  the 

~  as  the  octagonal  pyramid  Jiist  deflcribcd;  that  is,  by  increasing  the 

M*— 1 

by  a  portion  eqnal  to  — j-r,  uniting  the  points  thus  determined  with  the 

■Ia]  m3bB$»  and  connecting  the  sugnlar  points  of  the  base  thos  projected,  with 
p  tfiiwmitiq  of  the  Tcrtical  axis. 
[TI<  piM IrnfThfiirTn  (t  127  dotted  lines)  mR"  admits  of  a  similar  eonstmeti on  with 
iiibMbobadron  mK.     The  only  variation  required,  is  to  muJttply  the  vertical  axis 
If  lb*  VDllib#r  of  units  in  n,  after  the  points  E  and  E'  in  the  rhombobedron  mR 
»b«<ft  4c<tmai&od;  then  connect  the  points  E.  or  the  points  E\  with  one  an* 
1  witb  the  axtramiiiai  of  the  verttcal  axis. 
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ra.  CLEAYAGK 


The  mineral  mica,  as  is  well  known,  easily  splits  into  thin 
trariftparent  plates  or  laniinse.  This  ia  often  eflected  witJi  little  more 
difBciilty  tli:in  ecparating  the  leaves  of  a  hook,  and  at  once  sug- 
gests the  idea,  tliat  like  a  hoc  >k,  this  mineral  may  he  composed  of 
a  great  number  of  closely  up^jlied  leaves.  Tliia  property  of  mica 
depends  on  its  cn'8tallizati^>n,  and  the  process  ol  separation  is 
termed  d^avoffe.  (Talena  is  another  instance  of  a  mineral  capable 
of  easy  cleavage.  It  ditfers  from  mica,  however,  in  having  three 
cleavi  "  rtions  at  nght  angles  with  one  another.  This  min- 
eral, f .  ,  instead  of  splitting  into  thin  plates,  breaks  into  small 
eub^,  (Jalcereous  sjiar  also  admits  of  easy  cleavage,  bnt  yields 
rhombohMt*(rns,  The  directions  in  which  a  crystal  may  be  cleaved, 
are  termed  naturaljomt/f.mid  the  slices  obtained,  are  called  lamimjB. 

The  facility  with  which  cleavage  may  be  obtahied,  is  very  nne- 
qual  in  different  minerals.  In  some  instances,  as  in  the  first  above 
cited,  the  laminte  are  separable  by  the  fingers.  In  others,  a  slight 
blow  of  the  hammer  is  sufficient ;  others  require  the  application  of 
a  8harp*cutting  instrument,  and  of^en  some  consideralne  skill  in  its 
uae.  ^V^len  other  means  fail,  it  may  sometimes  be  effected  by 
heating  the  mineral  and  plunging  it,  when  hot,  into  cold  water. 
Attempts  of  this  kind  are  occasionally  effectual  with  quai*tz.  In 
many  instances,  cleavage  cannot  be  obtained  by  any  means,  owing 
to  the  strong  cohesion  of  the  laminje.  In  these  eases,  however, 
the  direction  of  cleavage  is  sometimes  indicated  by  lines  on  the 
surface.  It  is  often  imjiortant  to  t>bscrve  these  lines  when  cleavage  ia 
possible,  in  order  to  determine  its  direction  before  applying  the  koife* 

Wlien  cleavage  is  easily  obtained,  it  is  said  to  be  eimnerU. 

The  general  laws,  with  respect  to  cleavage,  are  as  follows : 

1,  Crcavago  in  ci^-'stals  of  the  same  species  yields  the  same  form 
aod  ai    V 

2.  1  ;.es  place  parallel  either  to  one  or  more  of  the 
hiom  of  a  fundamental  form,  or  to  its  diagonals,  or  to  some  second* 
ai7  planea. 

\^  OUavago  is  obtained  with  equal  ease  or  difficulty  parallel  to 
mnilar  faces,  and  with  unequal  ease  or  difficulty  parallel  to  dU- 

'  parallel  to  similar  pUmes,  affords  planee  of  similar 
»eftrfince,  fiTid  the  cmwerm, 

ve  stated,  cleavage  is  obtained  witli 

^  I  to  all  the  fiices  of  a  cube,  octaho- 

II,  f)r  rJnimbohedron,  which  solids  are  contained 


1 

i 
i 


4.  r 

loBtre 

Acoordiug 
eqnal  oa^o  fn 

di 

and  < 

ficultjy  paraiiel  lo  their  lateral  pla&es,  flince  tbene  are  similar*  Of-    i 


The  right  square  prism,  right  rhombic  prism, 
flic  prism,  may  oe  cleaved  witn  ecjual  ease  or  dif-    ^ 


OLEATAGB* 


werer,  no  cleavage  can  be  effected  in  these  prisras,  except 
el  to  the  bases,  and,  in  many  instances,  not  even  in  this  ai- 
rection.  Frequently  the  cleavage  is  diagonal ;  in  the  square  prism 
it  urill  be  alike  in  botli  vortical  axial  planes,  hut  in  the  rhombic 
prisms  it  will  be  unlike,  since  these  planes  are  not  equal. 
Bie  right  rectangidar,  right  rhombuidah  and  ohlif[ue  rhomboidal 
ts,  nave  the  cleavage  unequal  parallel  to  their  faces,  if  attain- 
le  at  all  in  these  dn*ectioas ;  and  according  to  the  third  ]aw, 
cleavage  in  the  tliree  directions  will  produce*  faces  of  unlike 
and  general  appearance.  This  is  exemplilied  in  gypsum  :  in 
ie*^'  *  1,  it  is  cleavable  with  great  facility  into  thin  lamiuse 
pfi  -  iQsparency,  and  highly  polished  surfaces;  in  a  second 

tioti  the  crystalline  lamiute  first  bond  and  then  break,  exhibit- 
^  a  gurface  which  is  not  smooth,  nor  possessed  of  much  lustre  ; 
a  third  direction,  it  is  brittle,  and  breaks  immediately  on  at- 
_  to  bend  it,  affording  a  surface  smoother  than  the  second, 

polished.     In  thick  masses  the  second  and  tliird  cleavages 

WB  scarcelv  attainable.     Two  of  th<^e  cleavages  incline  at  an 
vbUqne  angle,  but  one  is  at  rieht  angles  with  the  third. 

Cleavage  is  said  to  be  bmal  when  in  a  form  it  is  parallel  to  the 
bade,  (O)  ;  and  laUraly  when  paraUel  to  the  lateral  planes.  I^ris- 
maiiCf  when  parallel  to  the  lateral  planes  od.  Diagonal^  in  a . 
fiN)iiibic  prism,  when  vertical  and  parallel  to  the  planes  cx>*ao*  In 
the  irimetric  system,  mucrodiiigojialj  if  parallel  to  the  longer  ' 
li^ponal ;  hr  *  *'  von^zZ,  if  parallel  to  the  shorter  diagonal.  In 
ibt  monocliii  m,  cUnodiagon^il^  if  parallel  to  the  inclined 

lit«ral  axis;  orthodiagonal^  if  parallel  to  the  other  lateral  axis. 
When  rbombohedi'ons  have  a  cleavage  parallel  to  a  plane  tmu* 
the  verdcai  angle,  it  is  described  as  hmal^  it  being  parallel 
base  of  the  related  hexatjonal  prism.     When  the  cleavage 
llel  to  the  faces  of  a  rhombohedron,  it  is  styled  vhamio/iedraL 
„__  cleavages  are  described  by  meutioning  the  particular  plane 
wiA  which  they  correspond  in  direction. 

M.  A-  Baudnmont  has  recently  ol>served  that  the  three  primary 
liioQibohedi-al  cleavages  of  calc  spar  are  not  always  absolutely 
fijtial,  and,  moreover,  that  there  are  other  cleavages  not  before  re- 
mgaized.  His  observations  seem  to  show,  that  wliile  the  fact  that 
die  rertical  axis  is  normally  an  axis  of  symmetry,  as  demonstrated 
Wdie  crystallization,  and  by  optical,  theraiotic,  and  acoustic  inves- 
tpiidoOBy  still  extrinsic  circumstances  cause  some  variation?*  from 
perfect  symmetry  in  tlie  cleavage,  and  also  coiTespondingly  in  the 
kH&tre  and  transparency.    The  cleavages  observed  liy  him  are  as 

UloWB : — 
L  Parallel  to  the  faces  of  the  primary  rhombohedron. 
1  Parallel  to  the  longer  diagonal  of  the  primary  faces. 
Z,  Parallel  to  the  shorter  diagonal  of  the  primary  iaces. 
'^arallel  to  different  secondaiy  planes. 
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I.  Of  the ^frst  kind  the  cleavage  may  be, 

a,  E(jual  in  tliree  directions,  (nnniial). — Hare.  lodtfflAtpar. 

b*  Kqiial  in  two  directions.     Lem  rare. 

t\  Unequal  in  tliree  directions*     Cf/rnmoii. 
n*     Of  the  svixm*/  kind,  the  cleavage  may  be, 

a.  111  a  single  direction,     Quit^  cmmnon, 

h.  Ill  two  directions  iinetmal.     Mam  Tare* 

<?*  Ln  three  directions,      very  rare, 
UL  Of  thea/rrfkind, 

an  In  one  directioti.      Very  ro/re^ 

Tlie  cleavage  parallel  to  the  longer  diagonal  has  long  been 
noticed. 


IV.  mREGUI.AErnES  OF  CRYSTALS.  i| 

•I 
The  laws  of  crystallization,  when  unmodified  by  extrinsic  caiiBes,     I 

should  wjdnce  forms  of  exact  symmetry ;  the  angles  being  not  <»nly    ^ 

equal,  but  also  the  homologmm  faces  of  crystal?*  and  the  several     ► 

dimensions.     Tliis  symraetric  hannony  is,  however,  m  uncommon,     , 

that  it  can  hardly  be  considered  otlier  tliau   an  ideal  perfection. 

Crystalfl  are  verj"  generally  distorted,  and  often  the  fundamental 

fonns  are  so  completely  disguised,  that  an  intimate  tamiliarity  with 

the  possible  irregularities  is  required,  in  order  to  unravel  their 

comjdexities.     Even  the  angles  may  vary  ratJier  widely  in  crystals  j 

that  are  seemingly  pure*  ' 

'Hie   irregularities  of  cr}"8tals  may  be  treated   of  under  four 

heads:*  1.  Ittipt'rfectimis  of  Butfaee ;   2,    VarSatumsoffonnand 

dimrnmon^  ^  3.  hiternal  irnpe^jeciimu  and  unpuritus  ;   4.   Varir 

ationjt  of  amjUi, 

I,    IMPERFRcrnONS   IN   THE  SITBFAOES  OF  CRT9TA1B. 

!•  Miriat'cd  Surfaces. 

The  parallel  furrows  on  the  surfaces  of  crystals  are  called  utriiBj 
^iUid  such  surfaces  are  said  to  be  dn<tted'. 

Each  little  ridge  on  a  striated  surface  is  enclosed  by  two  uarrow 
planes  more  or  less  regular*  These  planes  often  correspond  in  po 
sition  to  the  secondary  or  priman'  planes  of  the  crystal,  and  we 
nia^'  sup|iose  the-se  ri(fgi«  U>  have  beeti  formed  by  a  continued  oscil- 
lation in  the  operation  of  the  causes  that  give  rise,  when  acting  un* 
interruptedly,  to  cidargtKl  planes.  By  this  means,  the  purface^  of 
a  cr3*«tal  are  markeil  in  parallel  lines,  with  a  succession  of  narrow  | 
planes  meeting  at  an  angle  and  constituting  the  ridges  referred  to«  i 

*  ILmij  of  tilt  fbttowtfip^  fii<?ti,  Willi  \hv  p'tit'ml  ftming«i&«iil  gf  thtixi,  «re  ei-    y 
lrMif4  mm  NiummDn'i  work  on  CryttAlIa^mphy. 
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» combination  of  <  pianos  in  the  fonnation  of  a  snrface 

lii»beea  teniied  the  {  ry  camhaiattmi.    The  liorizontal  strise 

im  prismatic  crystals  of  miartz,  (f  189  and  193),  are  examples  of 

^ikis  combination,  in  whieli  tJie  oscillation  has  taken  place  l>etween 

i  prismatic  and  pyramidal  planes.     As  the  crystals  longthenetl, 

ere   was   apparently  a  contJiiual  effort  to  assume  the  terminal 

^ramidal  planes,  which  eflbrt  was  iTiterniptedly  overcome  by  a 

ag  tendency  to  an  increase  in  t!ie  length  of  the  prism.     In  ihia 

iner,   crystals  of  quartz  are  often  tapered  to  a  point,  without 

the  usual  pyramidal  terminations. 

Cabes  oi purify  are  gjenerally  striated  in  \en 

fodi  a  way  that  the  strice  on  adjacent  faces 

ire  at    '   '  '  s  with  one  another,  as  in  the 

W50011  L^ire,     These  lines  are  par- 

billel  t^;»  the  intersections  of  the  primar}'  sm-- 

r  &ces  with  the  planes  of  a  pentagonal  dode- 

Q|0dron^  (f.    67,  6S,    and  69),  the  most 

*— "T-  7^  ^^econdary  of  pyrites ;  and  they  have 

resulted  from  an  oscillation  he- 

■      :    i  lie  primary  and  this  secondary. 

l>:a;^'>iial  strife  sometimes  occur  on  the  ironPyrit«». 

hem  of  a  cube,  showing  an  oscillatory  combination  hct%veen  the 
cube  and  octahedron.     The  rhouibic  dodecahedron  is  often  striated 

Sallel  either  with  tlie  longer  or  ih^. shorUr  diagonal  of  its  faces; 
forfTier  resulting  from  an  oscillatory  combination  of  the  dode- 
ahe<lron  with  the  reopilar  octaheth-on,  and  the  latter  witJi  the  cube 

-  bevelling  tne  edges  of  the  cube,  as  in  ^^ 

-i  Tlie  accompanying  figure  represents 

itlbtorted  crystal  of  magnetic  iron  from  Had- 
dim,  Ct-t  illustrating  the  f>scillation  l>etween 
4e  octahedron  and  aodecahedron,  Tlie  faces 
trapexohedral  garnets  are  often  striated 
illeJ  with  the  symmetrical  diagonal,  sliow- 
an  i>scillation  with  the  dodecahedron, 
lombohedrons  of  chahazite  ainl  red  si  her 
nemre  often  striated  parallel  to  tlie  terminal 
digti,  indicating  an  oscillatoi^  combination  MingneHct  trtm. 

be^een  the  primary  faces  and  a  secondary  plane  replacing  these 

PriamB  of  tourmaline  are  very  commonly  bounded  by  three  con- 
fer surfaces,  owing  to  an  ogcillatorj^  combination  of  tlie  planes  I 
mi  i2,  (See  under  Tourmaline). 
It  is  oli\ioii^  that  the  irregularities  described  must  at  times 
ct  the  angle  of  inclination  lietween  planes.  The  interfaeial 
les  of  a  rbombic  prism  are  thus  made  more  obtuse,  being 
es  increased  15  or  20  degi-ees,  and  occasionally,  as  just 
angles  are  lost  in  a  curved  sin^iace.    This  seldom  leaas  to 
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Jpportant  error,  since  the  striations  generally  show  that  the  faces 
jure  not  simple  planes,  Treniolite,  Tourmaline,  <kc.,  are  examples, 
*  The  striatioiis  on  the  lateral  nurfaces  of  foliated  minerals  like 
mica  and  g^^^sum,  are  merelj  the  edges  of  laminje. 

The  interposition  of  foreign  substances  in  parallel  lines  also  pro- 
duce striations,  Brewster  attributes  to  this  source  the  parallel  di- 
agonal lines  in  some  rhombohedral  crystals  of  calc  8par. 

Besides  striatioBS,  the  surfaces  of  crj^stals  are  sometimes  fonued 
of  minute  crystals ;  such  are  the  faces  of  octahedral  ciTstals  of 
fluor,  consisting  of  minute  cubes.  Cubes  of  galena  occui*  at  liossie 
having  truncated  angles  and  edge^,  in  which  the  surfaces  are 
covered  with  cubic  prominences,  the  sides  of  which  are  parallel 
to  the  planes  on  the  angles.  These  surfaces  were  jirobably  eroded 
by  some  solvent  or  chemical  agent*  Angidar  markings  are  also 
often  ol>serv^ed,  as  on  quarts  crystals,  beryls^  &c,  indicating  the 
internal  structure  of  the  ciystaL 
2.  Cavenunis  CryMtth, 

Crystals  not  imfrequently  occur  with  a  deep  pyramidal  do- 
l^«  pression  occupying  the  place  of  each  plane,  aa 

la  often  observed  in  common  salt,  alum  and  sul- 
phur. The  amiexed  figure  represents  a  cavern- 
ous cube  of  salt.  In  the  solution  of  crystals, 
the  same  form  is  sometimes  obtained,  owing  to 
the  fact  that  the  centres  of  the  faces  yield  sooner 
tlian  the  edges  and  angles.  A  remarkable  cav- 
ernous crystal  of  pyrites,  from  Almerode,  is  de» 
scribed  by  Hausmaim.  It  is  ai^  elongated  cube 
oeamMmtftii.  '^th  its  Upper  edged  replaced  by  faces  of  the 
dr»decahedron  ;  but  instead  of  a  correspondmg  replacemeut  of  the 
lateral  edge**,  a  deep  rectangular  channel  occupies  the  place  of  each. 
It  resembles  a  cruciform  crystal  of  Harmotome ;  but  the  striations 
show  that  is  not  compound* 

Crystals  of  g«>ld  are  often  thus  cavernous.  Sometimes  the  octa- 
hedrons occur  with  a  triangular  cavity,  in  place  of  each  face.  Tlie 
same  ia  met  with  in  otber  speciea.  Tliey  may  often  be  imitated 
in  metallic  species  by  pouring  oif  the  fused  metal  just  after  crys- 
tallization begins  ;  the  diagonal  planes  of  the  crystal  joinint^  opj>o- 
fiite  edges  are  entire,  while  the  faces  are  wanting,  showing  tliat  the 
cohesion  in  the  latter  is  weaker. 

Other  crystals  with  cavemons  faces  are  produced  by  an  increaso 
of  a  crystal  on  certain  sides  or  planes,  and  not  on  otliers,  as  in  f.  170, 
of  calcite,  in  which,  after  the  crystal  had  reached  considerable 
size,  it  wad  enlar-    '       ^  -  /?  and  not  on  a.     In  f.  171,  also 

calcite,  a  fiix-i»idi>  _  above  nearly  with  a  cur\  e,  wiii 

*  For  •  |«por  of  frr**(  (f»t«r«iii  by  Dr^wntur  on  i\xt  opiioal  fimci  mdneod  bj 
tli«  MiioB  ofittlvfl&to  mk  tbt  fiiH»C€i  of  crjttAk,  «•«  Phil  l£ig.  (4),  t.  le,  Jmi, 
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•fterwards,  by  a  subsequent  process,  capped  with  a  flat  rhombo- 
hednd  CTTstal  of  the  same  species.    It  is  from  Bristol,  Gt. 


171 


170 


3.  Curved  Surfaces. 

Curved  surfaces  resulting  from  what  is  termed  oscillatory  com- 
bination, have  already  been  noticed.  Other  curvatures  proceed 
fifom  a  curvature  in  tne  lamince  constituting  the  crystal.  Crystals 
of  diamond  have  convex  faces,  and  they  are  sometimes  almost 
^eres,  (f.l85,  and  f.  266  under  Diamond).^  This  mode  of  curvature, 
in  which  all  the  fac^  are  equally  convex,  is  less  common  than  that 
in  which  a  convex  surface  is  opposite  and  parallel  to  a  corres- 
ponding concave  surface.  Ehombohedrons  of  spathic  iron  and 
pearl  mm  are  usually  thus  curved,  as  is  shown  under  spathic 
mm.  The  saddle-shaped  crystals  of  the  same  mineral,  are  re- 
lurkable  instances  of  several  curvatures  in  the  same  face. 

A  sin^lar  curvature  is  shown  in  the  accompa-  172 

nying  figure  of  wliite  iron  pyrites.  The  conical 
crystals  of  brown  zinc  blende  and  tlie  lenticular 
and  conical  crystals  of  gypsum,  are  other  examples. 
Cnrstals  of  quartz  are  sometimes  curved  and  twisted. 
Wlien  this  takes  place  in  the  left-handed  and  right- 
handed  crystals,  the  twist  is  to  the  right  or  left, 
according  as  the  crystal  is  right  or  left-lianded.* 

The  surfaces  of  crystals  are  sometimes  rounded, 
m  consequence  of  having  been  partially  fused,  or 
dissolved.     Tlie  globular  quartz  of  St.  Lawrence  Co.,  N.  T.,  is 
sappnsed  by  JProi.  Emmons  to  have  been  thus  rounded. 

rrismatic  crystals  of  quartz  are  sometimes  aggregated  by  their 
lides,  and  thus  form  plates,  witli  the  terminations  of  the  crystals 
on  the  opposite  surfaces.  As  tlie  crystals  continue  enlarging  at 
tite  extremities,  these  expand,  while  tlie  confined  sides  can  receive 
10  additions  ;  and  the  consequence  sometimes  is  that  crystals  are 
fcnned  with  the  prismatic  sides  concave,  the  prism  being  smallest 

•  Fig-  161  of  qnartz,  is  a  left-lianded  crystal,  as  is  apparent  from  the  relative 
AtasUoDfl  of  the  planes. 

15 


114 


wn. 


gt  middle  and  largest  at  the  base  of  the  pyramid.    It  is  not  nsoal . 
^that  such  crystals  are  easily  separated  trom  one  another,  but  tUil 
Bometimea  happens. 


n.    VARIATIONS   m   THE   FDRMB    AND   DIMENSIONS   OF  CBYSTALB. 

The  8iTnpIe8t  modification  of  fonii  in  crystals,  consists  in  a  shn- 

ple  variation  in  l^i^gjh  or  breadth,  without  a  dispai'ity  in  similar 

secondary  planes,    Tlie  distortion,  however,  extends  very  generally 

rai>  the  secondary  planes,  especially  when  tJie  elongation  of  a  crj^stal 

L'take^  place  in  tlie  direction  of  a  diagonal,  instead  of  the  crystal- 

Dgraphic  axes*     In  nuiny  instances,  one  *n'  more  secondary  planes 

re  Miterated  by  the  enlargement  of  others,  proving  a  source  of 

luch  perfilcxity  t<)  the  young  student.    Tlie  mterfacial  angles  n> 

[lain  constant,  unaffected  by  these  variations  in  Ibrm, 

As  most  of  the  ditliculties  in  the  study  *if  crystals  arises  from 
tiese  distortions,  this  subject  is  one  of  gi*eat  importance  to  the 
Indent. 

MofiOffutric  SysienK — A  cuhe^  {\\  1),  lengthened  or  shortened 
along  one  axis,  becomes  a  right  squart;  prism,  (f  2),  and  if  varied 
in  tlie  direction  of  two  axes  is  changed  to  a  rectangular  prism,  (f. 
Zi,  Cubes  of  ]>yrites,  galena,  tlnor  spar,  &c.,  are  generally  thus 
distorted.  It  is  very  unusual  to  find  a  cubic  crysUil  that  is  a  true 
symmetrical  cube.  In  some  species  the  cube  or  ootahe^lron,  (or 
other  monometric  finin),  is  leifgthened  into  a  capillary  crystal  or 
needle,  as  happens  in  Tlc<l  C<mper  and  Pyrites,  Crystals  t ►facie- 
ular  pyrites  occur  at  the  Middletowii  (Ct,)  lead  mine. 

An  octahodron^/^-ff^/t7urf  {jarallel  to  a  face  is  reduced  to  a  tabular 
crystal,  (f  173).  \f  h'lKjthmed  in  the  same  direction,  it  takers  Uio 
fonn  in  t  174;  or  if  still  farther  lengthened  to  the  olditeration  of 
A',  it  becomes  an  acute  rhombohudron,  (same  figure). 

178 
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When  an  *     Iron  is  extended  in  the  dii-ection  »if  a  line' 

twoojM  'lge«,  it  has  the  general  fonn  of  a  rectangil__ 

octahedron;  and  still  farther  extended,  m  in  f  175,  it  is  changed 
to  a  rhnnibic  prism  witli  dihedral  summits.  The  figure  reproswtn 
this  prism  lying  on  it»  acute  edge,  (spineh  fluor,  magnetite). 
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Hie  dodecahedron  lengthened  along  a  diagonal  between  the  ob* 

116  177  178 


solid  angles^  becomes  a  six-sided  prism  with  three-sided 
nunmits,  as  in  £  176 ;  and  shortened  in  the 
ime  direction,  is  a  short  prism  of  the  same 
kind,  (£  178).  Both  resemble  secondaries  to 
a  ihombohedron,  and  are  common  in  garnet 
aod  anc  blende.  When  lengthened  m  the 
firection  of  one  of  the  crystallographic  axes, 
it  becomes  a  square  prism  wim  pyramidal 
iBmmitiB,  (f.  17^,  and  shortened  along  the 
flBne  axis  it  is  reduced  to  a  square  octahedron, 
with  truncated  basal  angles,  (f.  179). 

T!ie  trapezohedron  is  still  more  disguised  b^  its  distortions. 
When  elongated  in  the  line  of  an  octahedral  axis,  it  assumes  the 
fcim  in  £  180 ;  and  still  farther  lengthened,  to  the  obliteration  of 
lome  of  the  planes,  becomes  a  scalene  dodecahedron,  (f.  181).  This 
has  been  observed  in  fluor  spar,  K  the  elongation  takes  place 
along  a  crystaUographic  axis,  it  changes  to  a  double  eight-sided 


pyramid  with  four-sided  summits,  (f.  182);  or  if  these  summit 
pumes  are  obliterated  by  a  farther  extension,  it  becomes  a  com- 
plete eight-sided  double  pyramid,  (f.  183). 

Still  more  complex  forms  are  of  occasional  occurrence  among 
Humometric  crystals,  especially  when  modified  b^  secondary  planes, 
fig.  184  represents  a  garnet  from  Monzoniberg ;  it  is  a  combmation 
of  die  dodecahedron  and  trapezohedron  ;  but  the  crystal  is  so  al- 
tered by  distortion,  that  only  four  dodecahedral  faces  (e)  remain, 
ind  sixteen  of  the  trapezohedral,  (a') ;  and  the  latter  are  of  very 
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tinoqiml  isize.  Fif^.  185  isadistorti'd  twin  of  (liamond.  It  is  slimt- 
€ned  ill  tlie  diri^ctitJii  of  ii  diagrnuU,  ho  that  nnlj  tw<»  octahedral 
planes  (a)  remain,  and  12  out  of  48  platies  i/ — the  six  around  each 
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a,  (f-  51),  Fi^,  IM  represents  a  crystal  of  Galena  from  Roeaie.  It 
is  a  shortened  cube  ;  tfie  lateral  faces*  are  very  irrepihirly  curved  j 
and  e*»n**i?<tof  the  priiuary  facet*  of  the  culie  aiul  tlie  idaiiej^  trun- 
r;  I-  Intenil  edge.s.     SoTue  of  the  terminal  edges  are  alhu 

hi  I.    The  crystal  is  snniiouutetl  by  a  li*w  pjTaiidd,  consist^ 

ing  of  tour  planes  on  eacli  of  the  angles  and  edges,  %vliieli,  t^ving 
to  the  distortion,  do  not  occur  elsewhere  on  the  eiTstal  Tlie  cleav- 
agi's  <»f  the  crystul  cjtnily  ex|dain  the  relations  of  tne  several  phmes 
to  the  primary. 
llie  scalene  tlodecalieilron  of  calcite  is  shown  distort e<l  in  f.  IH7, 
18^  which    appears,    however,    to    be    an 

eight'Sided  prisin,  liounded  laterally  l>y 
the  planes  Xl^i\e\  and  K,  and  their 
oppoti^itt^,  anil  tenninatcd  by  tlie  n^ 
niaining  planes.  Tlie  following  figures 
of  quartz,  (f.  ISS,  18i>),  represent 
distorted  forms  of  this  mineral,  in 
wdiich some  ofthe  pyramidal  faces  by  en?- 
largenient  displaec  the  |»ripnuitie  lacoe, 
nnd  neiirly  obliterate  some  of  theotliex 
pyramidal  faces. 

Figures  33J>,  340,  under  QtiartE,  arc 
other  crystals  lc^88  distorted.     TliC  in- 
C3»iflit«.  clination  of  K  on  a  or  a*'  is  the  same 

bi  all  the  various  distorted  fonns;  and  by  measuring  the  anglovi, 
ninf  !i1m..  i,y  oli#^erving  Urn  similar  snrfacii  i>f  b*ko  (danes,  Xha  \io 
Ti  |»artzi  may  he  distinguished,  however  much  disguised. 

liie  migie  a  OH  a  around  the  prism  is  l*iO^;  and  eonaequently  by  « 
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meaBorement  these  planes  may  be  detected.    It  is  also  a  help  to 
note  that  like  planes  are  alike  in  surface. 
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Quarti* 


Quarts. 


The  prismatic  planes  of  quartz  may  be  usually  distinguished  from 
the  other  faces,  by  their  horizontal  striae. 

Kg.  190  of  apatite  is  the  same  form  that  is  represented  in  f.  191, 
bot  greatlr  distorted.  The  planes  e',  e,  e'',  between  P  and  the  right 
11,  are  enlarged,  while  the  corresponding  planes  below  are  in  part 
obliterated.     By  observing  that  similar  planes  are  lettered  anke. 
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ApaUte. 


Apatite. 


Beryl. 


the  two  figures  maybe  compared  throughout.  Fig.  192  represents 
i  hexagonal  prism  of  beryl  distorted  so  as  to  resemble  a  rhombic 
primi  with  the  acute  lateral  edges  truncated,  two  opposite  planes 
A  being  nearly  obliterated  by  the  extension  of  the  otner  four. 

Curved  Crystals, — Curves  in  imbedded  crystals  are  of  frequent 
occurrence ;  and  in  implanted  crystals  they  are  not  very  uncom- 
mon. The  annexed  figure  of  quartz  (f  193)  illustrates  this  kind 
of  distortion ;  the  same  is  described  by  Beck  as  occurring  in 
the  apatite  of  St.  Lawrence  Co.,  N.  Y.  Six-sided  prisms  of  caicite 
ire  occasionally  curved  in  the  same  maimer. 

In  many  species,  the  crystals  appear  as  if  they  had  been  broken 
tnuwversely  into  many  pieces,  a  sli^t  displacement  of  which  has 
given  a  curved  form  to  the  prism,     xhis  is  common  in  tourmaline 
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and  beryl.    The  beryls  of  Monroe,  Conn.,  often  present  these  in- 
ternipted  ciu'v^atiires,  as  represented  in  f.  194. 
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U, 


QoarU. 


Berxl,  'Monroe,  OU 
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Singidar  curvatnre^s  occur  in  crystalline  plates  of  ice  adheriiii^ 
t4>  stems  of  plimt8.     Tliese  plants  are  (.'iiTntnoidy  inuilanted  lonc^i- 

tiidinally  either  »in  one  side 
or  opposite  side-s  of  the  stem, 
and  many  cnrve  so  far 
aroniid  a«  nearly  to  encircle 
it.  Tliey  have  a  fibroiw 
l^ok,  like  H>nic  varieties  of 
vjiMuiK  Tliey  are  ot>en 
-erved(a8atNew  Haven, 
.)  in  temperate  latitudes 
in  the  cold  ^ea^iin.  An 
instance  of  the  same  on 
a  stone  wall  recently  built, 
has  been  observed  by  Pro- 
fessor Rigaud.  The  plates 
of  ice  were  attached  to  the 
edges  of  the  stones  and  curv- 
ed away  from  the  mortar,**' 
Similar  crji^tiilbzations  of 
gypsum  from  the  umm- 
niotli   cave   of  Kentucky, 

\M\  \ ' '  ^^^  ^\^^\    i  I  1^*^'®  ^^<^"  described  b v  !>• 

iUr  j    Y%  I  Ixicke  of  Cincinnati,    (Am. 

'>^    !^l''        /  *  Jour,  of  Science,  xliiO  ^^Al- 

al>aster  n»setteH''  are  com- 
mon there  a  frN>t  in  diame- 
ter, ctinsisting  of  a  disk  surrounded  1)V  circles  of  leaven  rolled  elo* 
Liitly  outward ;  and  t^irtuons*  vines  with  tendrils, and  curled  leaver, 
c  beautifully  inutiited* 


^^H, 


*«&. 


w 


•  Bm  aIm>  a  p»p*r  by  Proi  J.   Lt  Cont©,  oa  this  •iiIij*h4,  J*roc.   Auuir.   Amoq. 

ill,  tsao,  p.  «a 
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GL   HfTEKNAL  IMFKRFBCTI0N8   ANT*   IMPITRITIES, 

e  transparency  of  crj^stols  is  often  destroyed  by  dtstui^bed 

^  dtallization,  or  by  impurities  taken  up  froni  the  solution  during 

die  prr>ces8  of  crystalHzatioa.    Oxyd  of  iron,  chloritej  pyrites,  silica, 

god  alumina,  are  among  the  most  common  of  tliese  impurities, 

y  mineral,  indeed,  that  may  be  dissolved  or  mecbanieally  sus- 

ided  in  the  menstniuin  with  the  crystallizing  mineral,  may  be 

entangled  and  forced  into  the  constitution  of  crystals. 

The  impurities  often  take  a  sjTiimetrical  arrangement.     In  gene- 

'•  foreign  matters  collect  most  abundantly  about  the  centre  and 

ongthe  diagonals,  and  also  in  planes  between  the  centre  and  edges 

'  ihe  crystal.     The  latter  taking  place  in  the  cube,  produces  an 

Lgement  similar  in  fonn  to  tlie  cavernous  cubes  above  de- 

ibed. 

In  chiastolit^,  the  foreign  matter  is  arranged  about  the  central 
[iiiii,  and  in  pbmes  running  from  this  axis  to  the  edges,  and  also 
%iiit  the  lateral  edges  and  exterior  surface  of  the  crystal,  (see  tig* 
Qres  ttoder  Andalusite).  Dr.  Jackson  has  observed  the  same  m 
tisnrritide.  TremoUte  has  also  been  oliserved,  according  to  Nau- 
Quann,  with  an  interior  tesselated  stnicture,  like  ehiastolite.  It  had 
crfBtallized  in  contact  with  pulvendent  carbonate  of  lime  and  mag- 
aiesuu  Fluor  gjiar,  common  salt,  and  numerous  other  species,  some- 
times  present  similar  appearances.  Tlie  zircnuH  of  8t.  Lawrence 
Otmaty^  New  York,  often  have  a  tessehited  structure.  Some  ciys- 
tuls  ara  CTayish-white  with  the  excc]>tii»u  of  the  angles,  which  are 
Mj^t  cnestnut-brown,  either  of  a  uniform  colnr,  or  in  parallel 
itnpee  about  the  plane  33,  In  one  crystal  fr«»m  this  region,  Pro- 
hmoT  Beck  found  a  nucleus  of  carbonate  of  lime,  and  it  is  proba- 
Ue,  an  he  fiiiggests,  that  the  white  coloring  matter  tiius  symmetri- 
cailr  ^'d,  is  carbonate  of  lime. 

Cn  t'  quartz  from  Soiithiugton,  Ct.,  have  an  asteriated 

imcture  within,  arising  fi-om  the  meeting  at  centre  of  six  whitish 
pbneft,  corresponding  to  the  six  lateral  edges  of  the  crystals;  the 
ftXterior  of  the  prism  is  also  whitish. 

In  manv  instances,  tlie  foreign  matter  lies  in  layei^  parallel  with 
Kinie  of  tlie  exterior  planes.     Tiiis  is  often  noticed  in  crystals  nf 

Eutx,  in  which  there  are  laycj^s  nf  different  €*»lors  parallel  with 
(aces  of  the  tenninal  pyraniitls,  owing  usually  to  intermissions 
tfje  process  of  their  formation.     In  this  way  transparent  ciystals 
ielimes  have  an  exteriur  coating  of  an  ojiaque  white  color,  or 
tmti  a  crystal  within  of  difierent  color,  cV^c.    Tabular  crystals 
hea^^'  spar  are  often  banded  parallel  with  tlie  lateral  faces. 
The  riiica  from  Jones's  creek  near  BaUininre,  contains  opaqoe 
or  bands  in  concentric  hexagonal  figures,  which  arise  from 
^tlilTt**  CBUse.     In  one  specimen  the  meeting  of  two  hexagonal 
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figures  indicated  a  compoutid  striictiirc,  or  twin  crystallization,  a 
fact  not  apparent  from  any  peculiarity  on  tJie  surface  of  the  mica. 
A  tttica  ironi  New  Ilampstiirc  liaa  similar  markings,  and  in  one 
transparent  Bj>ecinion  in  tho  cabinet  of  Dr*  Jackson  of  Biieton, 
there  are  broad  bands  of  a  deep  black  color  meeting  at  angles  of 
120^  and  ij(P,  the  angles  of  the  crj^stal. 

Among  the  moat  remarkable  impurities  are  tlie  drops  of  liquids 
tliat  occur  in  many  cryst^^ils.  In  some  cases  tliey  appear  to  lie 
8imDly  water  or  a  solution  of  the  mineral  itself,  and  when  exi)08ed 
by  iracture,  crystallization  takes  place  on  evaporation.  In  itther 
instances,  they  are  resinous  fluids  of  difteront  kinds,  as  first  de- 
tected l>y  Sir  David  Brewster  in  topaz»  quartz,  and  other  minerals. 

Tlie  same  author  hm  disct»vered  in  topaz  innuiricrable  micro 
Bcsopic  crystals  arranged  more  or  less  in  extensive  layei-s,  thiiugh 
sometimes  in  concentric  arches  or  radiations,  among  which  were 
many  different  fimns,  a^  the  tetraliedron,  tlie  cul»e  and  its  seconda- 
ries, rlintuhobedron,  hexagonal  platCwS  prisms  with  plane  and  ]jyra- 
midal  summitB,  flat  octahedron  more  or  less  moditied,  rectangular 
ptatea  8iime  <>f  the  tesseral  crj^stals  melt  easily  and  others  not  at 
all ;  and  others  are  infusible :  go  that  at  least  five  different  substan- 
ces were  indicated.*  Two  different  fluids  have  been  i*ecognizcd 
by  Brewster  in  some  topazes.  In  one  cryst^il  a  cavity  (Ms  in.  long 
wa8  partly  tilled  with  a  fluid  of  still  ditlerent  character,  besides 
different  crystals.  Fluor  spar,  Calcite,  and  Heavy  spar  are  other 
flpCK^ieB  that  have  been  found  to  contain  tluids. 

A  micn»scopic  examination  of  iride«^cent  feldspar  lia^  brought  tr* 
light  that  in  some  cases  it  contains  minute  crystals  of  specular 
iron  disseminated  tlirougli  it,  to  which  the  peculiar  iridescence  is 
owing.    The  siime  ie  true  of  some  red  Cancrmit^e. 

rv,    VAKIATIONS   m   TtnC   AXOLF»  OF   CKTBTAIA 

Tlie  srailerpart  of  the  distortions  descrilted  occasion  no  change 
in  the  mterfacial  angU^  of  crystals.  But  thosi*  imperfecti<nm  thiU 
produce  convex,  curved,  ov  striate*!  facts,  necessarily  cause  van* 
fttions,  iis  explained  on  pp.  1 1 1, 1  Kl  Tin*  surfaces  of  larger  crystals 
often  have  a  com|>osite  character,  as  a  magnityinj^  gla'<^  will  show» 
if  not  visilde  to  the  naked  eye;  thev  api»ear  as  if  there  had  been 
a  tendency  to  tlie  fonnation  of  smaller  crystals,  while  the  crystal 
waB  enlarging*  llie  i>olvgonal  markings  on  quart/,  crystals  are  of 
this  charnctiT,  <  )ctarieclr^»ns  of  fluor  s«»metnnes  have  tJu^  faceK 
made  up  *>f  little  oabea  Such  a  cause  proilucei*  more  or  lef«  irroff- 
nlanty  in  the  planoA  and  their  incbnatiom.    SomctiuRfi  while 
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enlargement  is  in  progress  and  far  advanced,  portions  of  a  crj-stal 
become  more  or  less  independent  in  their  crystallization,  and  thus 
quite  larse  variations  from  symmetry  result,  exhibited  either  in  the 
minaturju  protuberance  or  breadth  of  certain  parts,  or  a  subdi- 
vision into  distinct  crystals. 

Besides  imperfections  from  tliese  sources,  there  are  others  de- 
rived from  the  presence  of  impurities,  entangled  in  tlie  crystal- 
lizing mineral,  ouch  impurities,  although  in  many  instances  sym- 
metrically arranged,  still  influence  unfevorably  the  fonn  of  the 
crystal ;  tne  foreign  particles  are  miided  in  an  imperfect  degree  by 
the  forces  of  the  crystallizing  molecules,  and  have  not  the  powers 
of  arrangement  in  themselves  which  can  carry  each  to  its  place; 
md  hence  impure  crystals,  as  macles,  commonly  differ  much  in 
flieir  ansles.  When  these  foreign  ingredients  are  not  thus  sym- 
metrically' arranged,  their  injurious  effect  on  the  form  is  even  more 
itriking;  and  there  are  few  cases  of  crystals  of  large  size,  in  wliich 
sQch  impurities  do  not  exist. 

Even  the  presence  of  foreign  ingredients  in  solution,  when  the 
oystaUization  is  going  on,  seems  often  to  affect  the  aujgles ;  and  such 
ingredients  may  oe  included  in  the  species  without  its  being  at  all 
q)parent  except  by  analysis. 

According  to  tlie  measurements  of  calc  spar  by  A.  Baudrimont, 
the  rhombs  of  this  mineral  seldom  have  the  three  angles  at  sum- 
mitperfectly  identical. 

The  variations  of  angles  just  alluded  to,  are  of  no  constant  cha- 
ncter,  and  are  therefore  imperfections.  Tliey  often  amount  to  30' 
eren  in  crystals  that  appear  regular,  and  sometimes  to  two  or  three 
degrees.  A  cube  under  some  circumstances  may  have  the  angles 
of  a  rhombic  prism ;  but  the  identity  of  the  similar  faces,  and  the 
tesBeral  character  in  the  modifications  of  tlie  crystal,  wull  still  be 
apparent ;  the  six  bounding  planes  will  be  alike  in  lustre,  cleavage, 
bardness,  and  striae,  however  much  the  angles  may  vair,  and  this 
18  never  the  case  with  any  but  equilateral  solids.  ^Ilie  distribution 
(if  modifying  planes  will  prove  in  like  manner  the  nerfect  simi- 
larity of  the  edges  and  angles.  So  in  a  form  resembling  a  rhom- 
bohedron,  if  the  angles  at  the  lateral  edges  differed  fundamentally 
bom  one  another,  the  edges  would  be  unlike^  and  the  modifications 
Toold  be  monoclinic,  (or  those  of  an  oblique  rhombic  prism),  in- 
stead of  rhombohedral.  Thus  by  means  of  the  modifications  and 
phygical  characters,  as  already*^  illustrated,  we  may  distinguish 
ii£boat  difliculty  between  accidental  variations  and  those  of  a 
fimdamental  character.  Without  such  modifications  some  cubical 
oystalsi  as  of  salt,  might  be  taken  for  rhombohedrons  of  92^ 
or93o. 

The  angles  of  crystals  are  varied  also  by  temperature.  But  this 
kind  of  variation  depends  on  the  nature  of  matter  or  its  relation  to 
heat,  and  is  not  properly  noticed  in  this  place. 
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V.   DETERMINATION   AND  MEASirREMENT  OF 
CRYSTALS. 

Owing  to  the  irregular  variations  af  fonu  in  crygtals,  it  is  e\ndent 
that  the  shape  alone  m  seldom  sufficient  to  deteroiine  the  system  of 
^ystaHLzation.  Tlie  indications  giving  important  aid^  may  he 
briefly  reviewed. 

a.  Cl^^va(/e, — Cleavage  being  alilr  parallel  to  like  faces,  and 
uidiki'  parallel  to  uuHke  faces,  if  a  cul>c  aflords  three  e(jnal  rec- 
tangular cleavages,  (eipial  in  ease  and  alike  in  lostre),  the  fonn  must 
he  monometric;  it  twoetpial  rectangidar  cleavage;^,  it  is  diraetric; 
if  three  iine<inal,  it  is  triiiietric.  Again,  if  tho  angle  between  the 
cleavage  plants  is  oliliipas  this  gives  further  evidence  a^  to  the 
system,  as  tlie  priitciples  already  explained  sufficiently  elucidate* 

b,  Lust/u\  JtardniHs^  Co/or^  V ha racitr  of  Surfaces , — Z/A*/' planes 
are  alike  in  lustre,  hanhiess,  strite,  whatever  n»ay  l>e  the  vanationfl 
in  size.  Ifenee,  if  a  cube  has  like  stria*  on  all  its  eix  sides,  the 
fonn  is  plainly  monometric;  but  if  the  suHace  of  one  of  its  of>po- 
fute  sides  differs  from  that  f»f  the  others,  the  form  belongs  to  some 
oilier  system.  So  bardnc^ss  and  color  ofVen  diflerj  and  lustre  almost 
nnifonnlv,  for  unlike  planes.     (See  beyond^  under  Color). 

c\  liefraetion^  /^olarhadon. — -As  explained  on  a  following  page, 
the  system  of  crystallization  has  generally  a  direct  relaticni  to  the 
polarizing  pro]K*ities  of  the  crystaL  When  we  have  but  fragments 
of  a  mineraU  this  mode  is  highly  imjjortant, 

d.  Jleafy  Klmdf'it}/. — Tlie  i>ro|>ertie8  of  crystals  as  regards  the 
conduction  of  beat,  and  their  elasticity,  have  a  direct  dependence 
on  their  crystalline  form;  but  the  means  of  nu^king  observations 
un  Uiese  ymmts  are  not  yet  easily  obtained ,  and  require  much  skill 
in  their  application. 

t\  Character  of  the  modifiaitions  of  nyMtidjf.—The  position  of 

f)lanc^  uj)on  crystals  is  an  unemng  guide  to  the  system  of  crystal' 
izadon,  when  the  crystal  is  much  modified,  (i^xcept  in  some  of  the 
gMsser  distortions),  and  may  serve  to  corn'ct  <b*du(*tions  from  nieas- 
urements.  If  a  cube  is  found  to  have  slightly  ob)i«|ue  angle©  on 
measnrement,  and  still  the  edges  are  all  motUtied  alike,  and  the 
angles  also  alike,  tJiere  is  good  evidence  that  the  cn^stal  is  mono 
metric,  for  only  like  parts  of  a  crystal  are  alike  in  their  moditica* 
tiomi*  If  the  crystal  were  rhombohedral,  as  the  ajtpjirently  oblicpie 
aagle  might  he  thon*dit  t<»  imply,  there  would  ue  two  kinds  of 
^dgeR  to  the  rhomboluHlron,  and  two  kinds  *A*  s*»lid  angles,  to  he 
modified  difftirentl^%  If  a  cubical  crystal  has  difterent  planes  in 
tmmbdr  or  inclination  on  a  set  of  lateral  edges  from  what  it  has  on 
tlio  basal,  the  form  must  l>e  dimetric.  'ITie  same  principle  is  easily 
Applied  to  other  cases.  In  such  exannnations,  the  characters  men* 
tioned  in  the  following  table  should  bo  noted: — 
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xanxamsAxios  or  oBTSTixs. 
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1.  An  edges  modified  alike. 
1  Angles  tmnc  or  repL  * 
3  or  6  ftimilar  planes. 


byt 


MONOMETRIC 

System. 


[alike 
ITwo^ornone 
of  the  angles 
trvMA.  or  repL 
Irjr  S  or  6  simi- 
Iw  planes. 


Number  of  similar  planes  at  extremities  )  Hexagonal 
of  crystal  8  or  some  multiple  of  8.  )     System. 


Nmnber  of  sim- 
ilar planes  at  ex- 
ireouties  of  crys- 
tal, neither  8  nor 
a  multiple  of  8. 


The  superior 
basal  modifica- 
tions in  front  no< 
similar  to  the 
corresponding' 
inferior  m  front 
or  tuperior  be- 
hind. 

N.6.  The  Right  Rhomboidal  Prism  on  its 
Rhomboidal  base  may  be  distinguished  from  the 
other  right  prism  by  the  dissimilar  modifications 
of  its  lateral  and  basal  edges  and  angles. 


two    approximate  V  ^^^^^^ 
Sim.  pi.  impossible.  )      ^  ^^ 

Two  tu^aeent,  or  )  If  on  oou- 
two    approximate  >      nio 
sim.  pL  possible.    )  System. 


The  tuperior 
basal  modifica- 
tions in  front 
similar  to  the " 
c  o  r  r  esponding 
inferior  in  front 
or  superior  be- 
hind. 


1.  Similar  planes 
at  each  base  either 
4  or  8  in  number. 

2.  All  lat.  edges 
(if  modified)  simil. 
trunc  orbeveledt 

1.  Similar  planes 
at  each  base  either 
2  or  4  in  number. 

2.  All  lat  edges 
(if  modified)  not 
simil.  truncated  or 
beveled,  f 


DlMETKIC 

System. 


Tbimw- 

RIC 

System. 


The  following  are  important  laws  for  determining  dissimilarity 
«f  planes,  and  flieir  application  will  often  prove  a  similarity  where, 
from  the  great  dissimilarity  in  the  size  of  the  planes,  it  was  not 
rapposed  to  exist. 

1.  Planes  equally  inclined  to  the  same  plane,  are  similar. 

2.  Planes  equally  inclined  to  similar  planes,  are  similar. 

i.  Jfeasurenient  of  Angks. — ^Tho  importance  of  this  means  of  a&- 
eertaining  the  system  of  crystallization  is  obvious.  As  has  been  im- 
plied, it  may  lead  to  erroneous  deductions ;  but  in  most  cases  it 
eoablee  ns  to  correct  conclusions  drawn  from  other  sources.  It 
^erally  gives  essential  aid  in  carrying  out  the  mode  of  discrim- 
ination last  laid  down. 

The  occurrence  of  the  angle  120^  should  always  suggest  the  pos- 
sibility (not  tlie  certainty)  that  the  fonn  may  be  hexagonal  or  mo- 
iMHnetric ;  or  of  109°  28',  or  70°  32',  that  the  form  may  be  the 
legalar  octahedron ;  or  of  185°,  that  one  of  the  planes  giving  the 
an^e  truncates  a*  rectangidar  edge. 

*  Hie  rhombohedron  is  the  only  solid  incliuled  in  this  division,  any  of  whose 

tea  admit  of  a  truncation  or  replac.eineut  by  throe  or  six  planes. 
TTic  terminal  edges  of  the  octahedrons  are  here  termea  lateral,  in  order  that 
these  statements  may  be  generally  applicable  both  to  prisms  and  octahedrons. 
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USE  OP  GONIOMETKRS. 


Tlie  angles  of  crystals  are  measured  by  means  of  inKtrnme 
Cal  I  ed  Gon  ionieters^ 

a,  Cf/mnum  GoniamM^^  mlUd  aho^  Hauifs  G<miomet4^r.---'ThQ 
rimpK^tof  tliCHe  iiistrnment*,  called  the  Coiniiion  (Tonionicter,  is 
here  represented.  It  corisish^,  1,  of  a  seniicSrcidar  are  graduated  to 
half  dem-ees,  and,  ccm&equetitly,  niuasoring  IHiP;  2,  two  jinnj*,  one 
of  whicn,  cJ&jis  stationary,  or  admits  only  of  aslidinginntliHiback- 


/ 


'VVtol  and  forNNMiM,  ny  means  of  slits^  ijrA,  ik,  Tlie  other  ami  turns 
(HI  r>,  tlic  eentre  t>f  tlie  arc,  as  an  axia ;  there  is  also  a  slit,  np^  in 
this  arm.  By  means  nf  these  slits,  tlie  parts  of  the  anns  below  r?, 
that  iH,  ito^  m,  may  l»e  shortened,  which  is  found  nceusKarv  for  tho  i 
irirjisurcm*^nt  of  small  crystals.  Tlie  fa('<.'S,  whose  inclination  is  to 
be  measured,  are  apj>lied  between  the  arms  r/*>,  ^'f>,  which  are  o|»en- 
^fd  till  tliey  just  admit  the  crystal,  and  are  seen  to  he  closely  ap* 
"plied  t^»  the  surface  of  the  same.  Tins  should  be  detemiined  by 
close  examination,  holding  it  at  the  same  time  up  to  the  light  and 
ohscr%inp  that  no  light  passes  between  the  arm  and  the  plane  of 
the  crystal.  Tlie  number  o(  degrees  on  the  arc,  between  k  said 
the  l^ift  edge  ui d^  (this  edge  beiyig  in  the  line  of  the  centre  oof  tlio 
lire),  is  the  reouiretl  angle. 

For  mea'^unng  crystals  partially  imbedded,  the  arc  is  usualljr 
jointed  at^'  so  that  the  part^  ///',  nuiy  be  fohled  back  on  the  otlier 
quadrant,  Wlien  tlie  angle  Iiaa  been  measureih  ^the  arms  ar«  se- 
cured iu  their  place  by  the  screw  at  o,  and  the  arc  restored  to  its 
f(»rmcr  position,  and  tnere  histened  by  the  bar,  mo,  Tlie  angle  may 
aaw  be  reiul  nfll  Tlie  arms  souietimes  udmit  of  being  si*parated 
from  tlie  arc,  in  order  to  obtain  more  conveniently  the  ref^uinMl 
angle.  Tliev  may  then  be  adjusted  to  the  arc  in  a  very  simple 
manner,  which  will  be  imdenBtood  by  the  observer  without  expla- 
nation, and  the  angle  read  off  aa  above. 
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When  a  goniometer  is  not  at  hand,  approximate  results  may  be 
obtained  bj  means  of  an  extemporaneous  pair  of  arms,  made  care- 
Mly  of  mica,  or  even  of  Bristol  board.  After  taking  the  angles 
with  them  in  the  manner  explained^lace  them  on  a  sheet  of  paper, 
and  with  a  pencil  and  ruler  lay  oflTthe  angle  by  drawing  hnes 
parallel  'witn,  or  in  the  direction  of,  each  arm  of  the  forceps.  This 
an^e  may  then  be  measured  by  means  of  a  graduated  arc,  or  a 
BcsJe  of  cords  or  tangents. 

'Hie  results  obtained  with  a  common  goniometer  are  seldom 
widiin  a  quarter  of  a  degree  of  the  truth.  For  polished  crystals, 
we  have  a  much  superior  instrument  in  the  Reflectme  Goniometer 
of  WoUaston. 

b.  The  Refiectvoe  Ooniometer  of  WoUaston. — ^The  reflective  goni- 
ometer is  represented  in  the  annexed  firare.  The  principle  on 
which  this  instrument  is  constructed  may  oe  understood  by  refer- 
ence to  the  following  figure,  which  represents  a  crystal,  whose  an- 
g^e,  afc,  is  required. 

The  eye  at  7^,  looking  at  the  face  of  the  crystal,  i^ 

fc,  observes  a  reflected  image  of  m,  in  the  direc- 
tirm  of  I^n.  The  crystal  majr  now  be  so  changed 
in  its  position,  that  the  same  image  is  seen  reflect- 
ri  by  the  next  face,  and  in  the  same  direction, 
Ph.  To  eflfect  this,  the  crystal  must  be  turned 
troond,  xmtil  abd  has  the  present  direction  of  he.  The  angle  dbc^ 
measures,  therefore,  the  number  of  degrees  through  which  the 
CTTstal  must  be  turned.  But  dbc^  subtracted  from  180°,  equals  the 
required  angle  of  the  crystal,  ahc.  The  crystal  is,  therefore,  passed 
in  its  revolution  through  a  number  of  degrees,  which  subtracted 
from  180^  give  the  required  angle.  This  angle  evidently  mi^ht 
be  measured  by  attaching  the  crystal  ^x)  a  graduated  circle,  which 
dionld  turn  with  the  crystal. 

This  object  is  convenient- 
ly accomplished  by  the  in- 
genious and  simple  contri- 
Tance  of  WoUaston. 

AB  is  the  circle,  gradua- 
ted to  half  degrees.  By 
means  of  the  vernier,  v^ 
minutes  are  measured.  Tlie 
wheel  m  is  attached  to  the 
main  axis,  and  moves  the 
graduated  circle,,  together 
with  the  adjusted  crystal. 
The  wheel  n  is  connected 
with  an  axis  that  passes 
through  the  main  axis, 
(whicn  is  hollow  for  the 
purpose),  and  moves  merely 
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the  partJ^  to  which  tho  crystal  h  attached,  in  order  to  aid  in  its 
adjustfiieiit.  Thecrmtrivances  for  tht^  adjiistineMt  of  tliecrptal  are  at 
p^  J,  r.     To  iise  the  iiisstriinient,  it  must  he  jdaced  on  a  email  stand 

table,  and  so  elevated  as  to  allow  tlie  observer  ti>  rest  hiselboW8 
the  table.  The  whuk%  thus  firmly  aiTaiiged,  is  to  be  placed  in 
"front  (»f  a  window,  distant  from  the  name  from  six  to  twelve  feet, 
with  the  axis  of  the  instrument  jiarallel  to  it.  Before  operation,  a 
dark  line  shmilfl  he  drawn  below  tlie  wintlow  near  the  iiuor,  i>arab 
lel  to  the  bar^^  uf  the  wind<>vv  ;  or,  wliat  is  still  better,  on  a  slate  nr 
board,  placed  Ijeibre  the  observer  on  the  table. 

llie  crystal  is  attached  to  the  movable  [date  *j,  bv  a  piece  of  wax, 
and  so  arran<red,  that  the  edge  of  intersection  of  the  two  planes, 
including  the  retjuire<l  angle,  shall  be  in  a  line  with  the  axis  of  the 
instrument.  Hi  is  is  <h>ne  hy  varying  it«  situation  on  the  plate  /y, 
or  the  situation  of  the  plate  itaelf,  or  by  means  «»f  tlie  adjaceut 
joints  and  wheel,  r,  ^,  i>. 

Wlien  apparently  an  justed^  the  eve  should  be  hrtnight  close  to 
the  crystal,  nearly  in  contact  with  it,  and  on  looking  into  a  face. 

Cart  of  the  window  will  be  seen  reflected,  one  bar  ot  which  inu^t 
e  selected,  or  a  cord  stretched  across  the  wiudow,  for  the  experi- 
ment.  If  the  crystal  is  correctly  adjusted,  the  bar  or  cord  will  a|>- 
pear  horizontal,  and  on  turning  the  wheel,  n^  till  this  bar,  reflected, 
IS  observed  to  aj^proacdi  the  dark  Iinebelr>w,  t?eeri  In  a  direct  view, 
it  will  be  found  to  hernirallel  to  this  dark  line,  and  ultinmtelpr  to 
coincide  with  it.  If  there  is  not  a  perfect  coincidonce,  the  adjust- 
ment must  be  altered  until  this  coincidence  is  ol»t4uned.  i'ontinue 
then  the  revoluti(»M  of  the  wheel,  n,  till  the  bar  or  cord  is  seen  by 
reflection  in  tlie  next  face,  and  if  here  there  is  als4>  a  coinctdenco 
of  the  refleeted  bar  t>r  cord  with  the  dark  line  seen  din»rt,  the  ad- 
justment is  complete ;  if  not,  ulteratioTis  must  l>e  made,  and  the 
first  face  again  tried.  A  few  successive  trials  of  the  two  faces,  will 
enabh*  tln^  observer  to  (djtaiti  a  perfect  arljustment. 

After  adjustment,  iHfP  xyn  the  arc  shonlrl  be  brought  omjosite  0^ 
on   t)ie  vernier.     The  coiricidence  of  the    bar   ami   darK  line  i» 
then  to  be  o]>t4liued,  by  turning  the  wheel  n.    As  sfN>n  as  obtainexL^ 
the  wheel  m  shoidd  be  turned   until  the  same  coincidence  U  ol)- 
sensed,  by  means  of  the  iu*xt  face  of  the  crystal.     If  a  line  on  the 
graduatetl  circle  now  corresponds  with  0  on  the  verm'er,  the  angle 
i»  immediately  determined  by  the  nundier  of  degi*ees  marked  nr 
thin  line.     If  no  line  coirespojids  with  (»,  we  must  idi«erve  which 
line  on  the  veniier  coincides  with  a  line  on  the  circle      If  it  is  the 
isth  on  the  vcniicT,  and  the  line  on  the  circle  next  below  *)  on  tlio  ^ 
(reriiier,  markn  125^  tlie  reipiired  angle  is  125^  1^';  if  tbit»  Hue 
aarkw  125<=*  30',  the  require.l  angle  is  12:*'=  4h\ 
Some  gimiomcters  are  f*urnished  witli  a  snndl  polished  reHt?clor  j 
attached  to  tile  fi»ot  of  the  instrument^  below  the  part  ^  y,  and 
placed  at  an  ohltiiue  angle  m  m  ti»  retlect  a  bar  of  the  window. 
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This  is  an  important  improvement,  as  the  reflected  bar  answers  the 
pnrpose  of  the  line  drawn  below  the  window,  and  is  more  conven- 
iently used.  This  reflector  may  be  easily  added  to  the  common 
instnunents,  placing  it  at  an  angle  of  about  45^,  or  such  as  will 
r^ect  the  bar  to  the  eye  when  looking  towards  the  crystal  wliile 
obeervin^. 

MUscKerlich^s  Oonimneter  has  a  small  lens  mounted  in  a  tube 
ht  sighting  the  crystal;  but  the  lens  diminislies  so  much  the 
ILAt  reflected  by  uie  crystal  to  the  eve,  that  it  is  not  generally 
of  much  value.  Tliis  instrument  is  fumisned  also  with  a  micrometer 
screw  for  aid  in  turning  the  graduated  circle,  and  certain  valuable 
contrivances  for  adjustmg  the  crystal. 

Mohs^s  Ooniometer  diners  from  WoUaston's  mainly  in  having 
the  circle  horizontal. 

B€J>i¥iefs  G&nionieter  has  a  horizontal  graduated  circle.  The 
oyBtal  is  placed  at  centre  on  the  axis,  with  the  edge  vertical. 
Ihere  are  two  glasses  mounted  horizontally,  with  tubes  and  cross 
flur^uls,  for  sighting  tlie  crystal :  both  are  attached  to  tlie  gradu- 
ated arc,  one  moveable,  the  other  fixed.  The  crystal  is  so  placed 
ditt  one  face,  (of  the  two  including  the  require<l  angle),  on  being 
viewed  througn  the  movable  glass  reflects  the  sight-Uireads  of  the 
lother  glass  ;  it  is  then  turned  around  till  the  other  glass  gives  the 
flune  reflection.  The  arc  through  wliich  the  crystal  is  revolved,  is 
then  read  off  on  the  graduated  circle. 

AddmartbS  Goniaraeter  is  an  ingenious  contrivance,  made  at 
Paris,  combining  a  common  and  a  reflecting  (ironiometer.  It  is 
oiQch  less  costly  than  WoUaston's. 

hi  goniometrical  measurements,  a  knowledge  of  the  simple 
nathematical  principles  stated  on  page  61  are  of  great  importance. 

For  accurate  measurements  of  the  angles  of  crystals,  the  temper- 
atiire  of  the  crystals  should  be  notea ;  the  angles  often  change 
Mfnewhat  with  a  change  of  temperature,  as  stated  in  the  remarls 
on  Heat. 


VI.  COMPOIWD  CRYSTALLIN15  STRUCTITRE. 

The  compound  crystalline  structure  of  minerals  is  exhibited 
either  in  distinct  crystals  having  a  composite- character,  or  in  ag- 
mgated  crystallizations.  The  former  are  called  Compound  or 
rwvn  Crystals  ;  they  have  regular  facets  and  the  same  perfection 
of  outline  and  angle  as  simple  crystals. 

Compound  crystals  may  be  compared  to  monsters  in  the  animal 
kingdom.  They  may  be  composed  of  two  united  crystals,  or  of 
several. 

Campaund  CryataJ^f^  composed  of  two  individiudsy  or  Twin 
Cfydals. — Representations  of  some  of  these  compound  forms  are 
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given  in  the  following  figures,  and  in  connection  with  tlie  descrip- 
tions of  many  species  til  rough  the  succeeding  pages  of  this  work. 
Tlieir  structure  may  he  imitaited  hy  cutting  a  model  of  a  crystal  in 
two  halves,  Lnverting  one  of  the  halves,  (4>r  revolving  it  180°),  and 
then  applying  it  thus  inverted  to  the  other 
half.  Fig.  19ii  is  an  octahedron,  which  is  re- 
nresented  as  cut  in  two  in  the  plane  ahed* 
If  wo  revolve  one  half  r»0^  or  1S(P,  and 
reapply  it  to  the  other,  it  produces  the  fomi 
in  t  ^m. 
In  compound  crystal,  compofiition  may  take  i*Iace  parallel  to 
diflerent  secondary  planes,  but  generally  it  occurs  parallel  to  some 
face  of  the  fundamental  prism,  or  tn  the  diagruial  planes,  that  is, 
parallel  to  planes  I,  n,  1/,  or  J,  Composition  parallel  to  other 
laces  is  occasionally  met  witli. 

There  are  two  modes  in  which  composition  may  take  place. 
They  may  he  explained  by  reference  to  the  methorJ  of  imitating 
them,  £W  fiillowB-  On  dividing  a  crystal  into  halves,  and  holding 
the  phme  of  divisioTi  vertical, — 

(1).  One  of  the  halves  maybe  inverted,  its  if  by  revolutiun  18(P, 
on  a  horizontal  axis  ai  right  angles  to  tlie  plane  of  section,  and  the 
two  again  united  by  the  surfaces  that  were  separated. 

(2).  One  of  the  llahes  may  Ite  turned  around,  tliniugh  1S(P,  aa^ 
if  by  revolution  on  a  horiznutal  axis  jHiVidLl  fo  the  plane  of  sec- 
tion, and  the  face  opposite  and  parallel  tu  that  of  the  plane  of 
aectJon  may  then  be  ai>i)lled  to  the  other  half 

201  202  Figp  2Ul  represents  an  oblique 

prism,  bisected  vertiadly  alonjst 
tlie  plane  a  i\  Tlie  bad  ' 
may  be  considered  as  ! 
ill  ^^1^  '  '  h  like  those  in  front  with  \W  ad- 
(f  ]  dition  of  an  accent.  llie^V**^ 
of  these  two  modes  of  compo- 
sition is  illustrated  in  f.  2U2 
pffht  is  inverted  so  that  tb© 
nack  plane  ;//'  is  in  fi-ont,  in 
pkce  of  m,  and^  is  at  top  in  place  of//.  In  the  fteemvd  mode,  f 
iroald  be  the  outer j)lane  instead  of/,  the  latter  being  the  plane  of 
UDion  with  P  M  T;  iwid  p*  would  be  at  top  as  before,  but  m 
would  remain  in  front.  In  the  junction  of  tlie  two  partas  by  this 
cond  mode^  an  *>btu8e  plane  angle  of  one  of  them  comes  agaiiti^t 
acute  of  the  other,  m  that  the  two  oarts  clo  not  titijito  asymmet- 
'lical  bkilid,  ufi^        '     acute  edges  of  the  prism  (tht  i^res 

a  and  c)  be  f  L  which  is  Uiiually  the  fact  in  -  lich 

thism<Kle  of  occurs,  vi/»  Veldspar  and  Albiti*. 

The  tir»tot  ^  of  eomi)osiuon  may  occur  in  each  of  the 

of  cryfttjillization,  though  not  always  apparent  in  all,  in 
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external  form.     Examples  of  it  ai*e  sometimes  diHtingiiished 
internal  arrangeinents  of  color,  or  by  optical  cliaractei-s,  when 
otlierwise  recognizable.    The  second  mode  is  of  rare  occm*- 
nce. 

In  the  fnonojjietne  system  there  may  be  composition  in  three 

'  lectiritis,  (1),  parallel  to  an  octahedral  face  or  a  plane  tnmcating 

wangle  of  a  cube ;  (2),  parallel  to  a  dodecahedi^al  face,  or  a  plane 

mcatin^  the  edge  of  a  cnbe ;  (3),  parallel  to  a  face  of  the  cube. 

ie  first  kind  produces  fonns  witli  reentering  anelea  ;  and  the  se- 

md and  third  also  %vhen  occurring  in  hemihedral  tonns,    Tlie  third 

'Hud  and  the  second,  except  in  the  case  mentioned,  are  not  distin- 

go^iable  by  the  form,  as  the  inversion  of  the  halves  of  a  cnbe 

parallel  to  a  cnbic  face,  or  i»ara!lel  to  an  etlge,  produces  only  a 

fobe  grtill,  and  no  change  of  the  apparent  form.     Such  twins  in 

Wohedral  forms  cannot  theretbre  oe  recognized  by  the  extenial 

trhen  they  ocenn 
200  represents  a  twin  of  the  first  of  these  kinds ;  it  occurs  in 
,  Majm^etite,  &c.  When  the  form  is  shortened  parallel  to  the 
of  imiou,  it  becomes  tabular,  and  is  sometimes  qnite  thin 
r. 
fig,  203  exhibits  the  same  kind  of  composition  in  a  dodeca- 
liftdioin.     One  half,  m  in  the  case  of  the  ^oa 

ddj^dron,  is  revolved  60°,  (or  the  result 
iftjnivuient  to  this).  In  a  cube  it  pro- 
^*^         "  ^  made  np  of  two  cubes  united 


,  le«,  parallel  to  an  octahedral 
III  a  form  like  f.  34,  the  result  is 
ir  ill  kind,  but  sometimes  the  six  faces 
t  one  solid  angle,  and  the  six  about 
'-'-*'_^mally   opp^jsite,   form  together 
iving  the  fomi  of  a  low  aouVile 
i-itOed  prramid,  resembling  somewhat 
*#,  «•  tn'Xative  Copper,  the  interme- 

absent.   Fig.  185  is  an  example  in  the  Diamond. 
.*nde,  a  revolution  of  &P  produces  the  solid  in  f 

1  In  the  dim^ti'y*  mjstem  twins  may  neenr  parallel  to  (1)  the  bai?al 
jfltiie  iO)  of  a  prism ;  (2)  a  lateral  plane,  U;  (3)  a  vertical  diag- 
|«iljplatie  I;  (4)  a  plane  rephicing  a  bas^al  edge  of  the  prii?m  t«, 
liwnr  ^dane  1/;  (5)  a  plane  replacing  an  angle,  usually  plane  1. 
lyrit  *  ^t  two  kinds  are  marked  by  reentering  angles  in  holo- 

iMr.  ^,  or  are  recognizable  except  it  be  by  optical  characters, 

t^tteiiJl  may  be  distinguished  in  hemihedral  foniis, 
I  The  annexed  tig.  204  represents  a  srpiare  prism  terminating  in  a 
lifEunid,  divided  by  a  diagonal  section ;  and  t  205  shows  the  Ibrm 
from  revolving  one  of  the  halves  thus  fiimied  180°.     It  is 
,  ia  tin  Qre,  (Cassiterite), 
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Tli^  Sfjiiaru  oetalietlmn  I!  w  1  give**  ri'^e  lo  twiDJ^  by  cnij\]iositIoii 
l)arallel  to  one  of  its  faces,  smiilar  to  f  200,  but  of  less  syinnu'trical 
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character,  a  process  that  may  be  instnictively  followed  throngb  by 
cuttiiijyc  nut  models.  A  form  of  tljii*  kintl  is  represent imI  in  f.  295  ; 
coiuijositiun  is  parallel  to  IL  Talmlar  forms  may  result  witb  tUis 
kiad  of  contpositiun  ;  and  tliin  tables  thus  formed  are  sometime 
aggreirrated,  or,  m  it  were,  piled  uji,  tij^j^ether, 

Jji  5ie  irhmtric  ^yHUm  comtitjftition  may  occur  in  the  eame  di- 
rections as  in  the  dimetric  ;  and  aa  the  lateral  axes  are  untMinal, 
t\rins  fonnod  by  comnosition  parallel  to  tbe^se  axes,  (as  to  planet*  11  or 
U),  are  different  in  kind.  Composition  parallel  to  the  axial  sections, 
as  el  m  ii^  docs  not  produce  t^iins  recognisable  as  such  by  external 
fonn  ;  but  when  it  takes  place  parallel  to  the  plane  I,  (f.  4, 22. 24), 
as  these  planen  tVirni  a  rhumbic  prism,  there  are  reentering  angles, 
as  shown  in  Aragoiute,  (q.  v.)  An  example  of  con ip<:>sition  par- 
allel U*  plane  Vi  is  *ipven  in  f.  332,  under  Mangarnte. 

In  tlie  Mi(^it^  miHU^hu^  twins  parallel  t*>  the  axial  sections  mar 
have  K^entonntj  phme6,or  nlanes  in  abnonnal  positions,  as  a  r43snlt  I 
of  the  compositJon,  as  well  m  those  formed  by  composition  in 
otiier  directions.    Fig.  357  ^Angite)  represents  an  example  of  com*  \ 
TV   '♦'  ,  '  parallel  to  it,  the  simple  fonn  of  which  is  shown  in  f.  350, 1 
1  ^  another  in  lloniblende;  f.  301  is  the  simple  form.  Fig. 

Moy  iiti  (Albite)  are  examples  of  composition  parallel  to  li/  the( 
fonner,  l»y  an  invei-sion  of  the  jir%i  kind,  and  tlie  other  of  thejj 
rihcd  nn  page  128.  Fig.  4-24,  42.%  are  twins  qS\ 
r^  .  -.  -,  .jiuunded  parallel  to  /i,  similar  to  the  last  m«ai-( 
tiuned  uf  Albite,  In  f.  42S  compasition  is  parallel  to  2i.  Gypsuiun 
and  fievcral  otiier  species  afford  additional  examides.  | 

In  the  heTAigonm  Hmiam.^  twins  of  rlu>mhohtHlral  forms  occiirt| 
c  mUmI  (l)  parallel  to  the  i*       '     '   plane  OiA^Jl);  (2)  tl»©^ 

\  planes  Ior/2:therh<  i  al  ftu/its^  (/i*) ;  (4)  planer 

Uni  ' ic  thu  terminal  edges,  or  — ^A' •  {'))  rarely  pamllel  to  tli«j 

ta<-*-'  '!  tiie  jiynuuid  1-2  and  the  rhumbonedr^»n  — iST*- 

When  composition  is  parallel  to  0,  the  twin  appear*  as  if 
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•  a  revoluHoTi  through  C*0^  of  one  half  of  tlie  simple  crystal,  the 

15  nf  revalnliori  Ijeing  the  vertical  axis  of  the  prism.    Several 

es   under  Calcite  («|,  v.)  are  fomis  of  this  kuuh     A  gimilar 

lie  of  conmositioii  produces  the  form  171  f.  300  A,  (PjTarg}'i*ite)  ; 

hexagonal  prism  of  the  simple  crystal  ha8  its  alternate  edges 

seated  ;  and  in  the  eomponnd  form  (produced  thrrnij^li  a  rovo- 

ion  of  one  half  (\0^\  this  truncation  appeal's  on  half  of  eacli  edge 

alternately  aboye  and  Lelo%v.     Composition  parallel  to  I  is  repro^ 
isnten  '  '  of  the  forma  of  Calcite,  (rp  v,)    Composition  parallel 

tt>B*  in  Calcite,  Chahazitc,  Quartz,  &c.     Composition  par- 

iJlel  to   ^/i  is  met  with  in  Calcite  and  PjTargTritc ;   see  f.  300. 

C -'^icin  parallel  to  — 27?  is  exemplified  under  Calcite,  (ip  v.) 

i  ion  p^arallel  to  the  pyramid  1-2,  or  an  edge  of  the  common 

pjTaiiU<i  c^f  Quartz,  sometimes  occni's,  (t.  342), 

In  the  compound  forms  which  have  been  described,  the  crystal 
generally  as  complete  and  well  finished  as  the  simple  form,  and 
ft  k  obWons  that  the  finTimtion  of  the  twin  cominenced  witb  tlie 
aocleal  molecide,  which  itself  possessed  the  compound  cliai^acter, 
'^oi^Q^ted  et*sentially  of  two  m*  decides.  Such  twins  are  pmp- 
iAj  para^ji^^nic  ;  and  they  are  distinct  from  anuther  kind,  nuta- 
J»ic,  in  wliich  the  compc»sition  took  place  subsequently  to  the 
ceinent  of  the  crystal, 
metoMmc  twins,  tlie  two  parts  of  the  twin  are  not  united 
a  diagonal  section,  but  by  parts  more  or  less  distant  from 
tbe  proper  centre  of  either.  Sucli  are  the  funns  represented  in 
tW5,  34^,  (Quartz). 

A  mode  of  metagenic  composition  is 
observed  in  d*»ubly  geniculated  ciystuls,  m 
him  of  Ratile,  annexed  tiOTre.  The  gon- 
feoiitiDns  take  place  at  equal  distances  either 
ide  of  the  centre  of  the  ci-ystal,  and  are 
fitdently  tlie  result  of  some  cause  acting 
fttm '^  -tal  had  begun  to  fonn.     Tlie 

|HUv  is  usually  parallel  to  a  plane 

^erannioti  occurrence,  either,  one  of  thc*9e 
rf  the  fimdamental  fonn,  f»r  its  simplest 
iDMlificatioiis.  This  geniculatinii  otYen  is 
u  ..,^^*^^  -rpeated  in  the  sameciystal,  and 
-  of  a  crystal  are,  by  successive 
,  bent  around  together  or  into 
.  as  happens  in  Rutile. 

Qffmpinmd  C}*yfdaU  composfd  of  more  ihan  two  IndtvidnrtU. — 
^''  '*  ^4e  system,  in  which  tlie  axes  are  all  equal,  the 
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aloui:  one  octahedral  section   mav  occur 


lie!  to  all  auch  sections  alike;  and  hence  comes  a  compound 
I  of  pjTJtes,  (f.  282  A),  made  np  ^>f  pentagr^nal  do<leeahedrons, 
Bwrresponds  to  an  interpenetration  of  two  pentagonal  dodecahe- 
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clrrms,  a  right  and  a  left,  (+  and  — ).  In  a  ^iinilar  inaiiriGr  there  re- 
mlu  tlie  com]>ouiid  form  represented  in  f.  30(i,  wliich  heeomes 
very  complex  when  the  cryi^tals  are  hi^lily  modified.  Fig.  272  A, 
reijresents  a  crystnl  of  Galena  of  this  kind,  distorted  by  being 
shortened  iti  the  direction  of  an  octrdiedral  axis. 

In  tetrabedral  fonns,  coni])ositioTi  parallel  to  the  cubic  faces  pro- 
duces the  fonn  in  f.  207,  which  may  be  viewed  as  made  of  two 
interyieneti'ating  tetrahedrons.  By  this  method  is  formed  the  twin 
207  208  of  Diamond  rt^jresented  in 

f.  2G7  A.  With  the  conipo- 
Bition  parallel  to  an  octaiie- 
dral  face,  the  f^rm  in  f.  208 
is  produced,  also  made  of 
two  interfienetrating  tetra- 
hedrons. It  illustrates  the 
origin  of  the  twin  of  Gray 


In 


0>pper  in  f.  303  A. 
'dr 
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the  dimt^rie  sj^steui,  the  eight  octahedral  sections  are  similar 
to  one  another,  as  in  the  monometric,  and  hence  there  may  be  com- 
position simultaneously  parallel  to  all.  Very  complicated  forms 
are  thus  j^rfKluccd  in  Copper  Pyrites  and  Tin  Ore.  Fig,  295  A, 
represents  one  of  the  oecun-ing  fonns  of  Copper  Pyrites. 

209  bi  the  tHmdnc  systenij  cruciform  and  stel- 

late crj^atals  are  coDimon.  Fig.  209  represents 
a  tbrm  in  chi'y94>beryL  Other  varieties  are 
shown  in  t  233, 234,  236^ beyond;  others  under 
I  Staurotick^,  Aragonite,  Cenisite,  and  llanno- 
tome.  In  the  stellate  fonns,  the  compound 
crystals  consist  of  three  or  siiP  rays,  when  the 
angle  of  the  prism  is  near  120*^,  or  one-third 
of  SOO'^,  uxiAJii^e  mjB  when  about  one-ftfth  of 
860**,  as  in  M^rcasite. 
JnrA&mhoAedral  snecios,  as  Pyrargyrite,  Chabazite,  I^eVyne,  and 
Simahar,  comj>ouna  crystals  occur,  which  in  the  simplest  fonn 
roBemhle  f.  806  of  Fluor  spar.  Tliey  may  be  viewed  as  lomied  l)y 
tll0  in*  •  ratinti  of  two  rhombohedn>iis  a  -f  and  a  — ■,  with  the 

▼iiltic.  ;k^  tJie  axis  of  comp^isition,  or  by  a  composition  of  six 

crystal.^  united  parallel  to  the  pnsmatic  planes  L  In  llmenite,  anal- 
oi^us  forms  occur ;  by  corap^Lisitionj  upon 
the  form  in  f.  314,  compoimd  crystals  nearly 
simil ar  in  dieir  faces  to  t^  3 1 3,  an  "      A. 

Stellate  fonns  also  occur  in  ti  Uo- 

he^lrul  system,  as  repreBcuted  in  the  aecoin- 
-S  panying  tigureof  acrj^stalof  snow,  (f.  210^. 
r^^PS  Anr>tlier  form  of  compoimd  crystal  in  this 
8\>ieni  IS  represeute<l  in  f.  800,  under 
I^yrargyrite.  It  consists  of  four  cryntals 
nuiteu  parallel  to  the  faces  — ilt 
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CrvstalB  are  often  OTouped  in  linear  series,  as  in  Native  Cop- 
'  and  Silver,  anrl  tmis  constitute  long  threads  or  reiicnlations, 
clnstereil  crystals,  it  is  generally  a  fact  that  adjoining  crvfttftls 
ue  parallel  in  pf^ition,  and  iitiite^  by  a  plane  parallel  to  one  of 
tlie  principal  sections  or  planes  of  common  occurrence.  Senar- 
moQt  mentions  the  uinon  in  Galena  parallel  to  the  octaliedral  faces 
m  common ;  and  he  also  deecribes  an  instance  where  the  nnion  was 
pirallel  to  the  plane  B-f . 

The  positions  of  crystals  on  the  supporting  rock  seem  at  iii-^t  to 
be  ivithout  any  regnfarity.  By  closer  inspection  we  detect  even 
here  the  same  law  of  harmony  that  governs  the  formation  of  the 
flimple  and  compoiuid  crvistah  The  various  positions  assumed  cor- 
responil  generally  witli  tLe  more  conimcm  kinds  of  composition  in 
ma  crvstals*  firooke  observes  with  respect  to  certain  artificial 
CfVvtaUizations  of  nitrate  of  lead,  that  some  of  the  octahedrons 
'^kad  their  axes  perpendicular  to  the  surfaces  on  which  they 
ivl^^^ — "otliera  rested  on  one  of  their  planes,  and  othei*s  were 
ittjMdied  by  an  edge  to  the  bottom  of  the  vessel ;"  thus  exemi*Iiiy- 
mg  three  kinds  of  coni|)osition*  Tliis  regularity  is  not  always 
mamfost  on  account  of  die  unevenness  of  the  surface  on  which 
thfitjr  rest.  In  general,  however,  on  glancing  the  eye  over  a  surface 
eorer&d  -with  crj^stals,  a  reflection  from  one  face  will  be  accoru- 
ptoied  ^th  reflections  from  tlie  corresponding  face  in  each  <  »f  the 
other  crystals,  showing  that  the  crystals  arc  smiilar  througliout  in 
*  ■  —  iBitions. 

tendency  to  parallelism  in  the  pfjsitions  of  associated  cystals 

liaren  apparent  in  crvstaHine  aggregates.  In  granite,  for  exanqtie, 
vUch  is  composed  ot^ feldspar,  quartz,  and  mica,  the  feldspai'  crjs- 
ulli^ations  have  usually  a  cnmnion  position ;  that  is,  the  corres- 
midiiig  extremities  lie  in  the  same  direction,  or  neai*ly  so.  €>n 
vm  account  granite  is  cleavable  in  one  direction  nu>re  easily  than 
otfiens,  ana  this  direction  is  that  of  the  nerfect  cleavage  plane  of 
a  feldspar.  The  parallel  positions  of  the  mica  in  gneLss  causes 
tfe  fisBile  character  of  that  rock. 

In  some  eaaes  also,  crystals  of  different  minerals  ajBsociated  to- 
ietber  take  a  narallel  or  continuous  position.  Thus  crystals  of 
llbite  and  Feldspar,  and  of  Stain-otidc  and  Kyanite,  at  times  have 
tUs  relation  ;  ana  Breithaupt  has  observed  the  same  between  crys- 
Ub  i»f  Ratile  and  Specular  iron,  the  cr}'atals  of  Rutile  in  this  case 
liavixig  the  vertical  axis  in  tlie  direction  of  a  lateral  axis  of  the 
Speciuar  iron.  nai<linger  luis  observed  Pyroxene  and  Hornblende 
Ojvtak  associated  hi  jmrallel  positions. 

A  prism  of  CaJcite  terminating  in  the  pliuies  —J,  has  been  ob- 
lerred,  in  which  each  plane  — i  was  covered  with  small  crystals 
tf  quarts  all  lyin^  synuneti'ically,  with  their  pyramids  pointing 
towards  tlie  summit 

The  subject  of  twin  crystals  will  receive  further  illusti*ation  in 
im  chapter  on  Crystallogeny. 
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YU,  CUVSTALLINE  AGGEEOxVIES  AKD  AilORPHOUS 

VARIETIES. 

The  greater  part  of  the  Bpecimens  or  mni?®es  of  minerals  that 
occur  on  our  globe,  may  be  clescribed  as  aggrejjations  of  imperfect 
crystals*  E%'cn  tlioee  whose  structure  appears  tiie  most  purely  im- 
pal^»alile^  and  tJje  moj^t  destitute  iutemally  of  anytlihiy  b'ke  crys- 
tallization, are  probably  composed  of  crystaUine  gi'uins.  We, 
oonse<juenth',  inchidc  under  tlm  above  head,  all  the  remaining 
varit*r\o,s  ofstnictnro  in  the  nimeral  kingrlom.  The  only  certain 
exceptions  are  litpiitls  and  ga-^eH,  which  require  so  few  remarks, 
tJiat  a  separate  caption  fir  them  is  mmeceswary* 

The  individuals  composing  imperfectly  crystallixed  individuals^ 
may  be, 

L  Column^^  orf^l)res^  in  which  ease  the  structure  is  columnar, 

2.  Thin  lamime^  producing  a  lufndlar  structure. 

X  Gmln^y  constituting  a  granular  atructiuxj. 

1.  Columnar  Structure. 

-  a  columnar  etnicture,  when  it  is  made  up 


res,    Tliere  are  the  following  varieties  of  the 
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A  mineral  ] 
slender  coluiii 
columnar  structure: — 

Fibrous:  when  the  cohmins  or  fibres  are  parallel.  Ex,  gypsum, 
tisbestus.    Fibrous  minerals  have  often  a  silky  lustre. 

Rdieulated:  when  the  fibres  or  columns  cross  in  various  dii'eo 
tions,  and  produce  an  appearance  having  some  resembUmce  to 
a  net. 

iSttllated  or  fddlular :  when  they  radiate  from  a  centre  in  all 
directiouB,  and  pro<luce  star-like  forms.     Ex^  stilbite,  wavellite. 

/iii//i(iM,  dii^etycnt:  w^lien  the  crystals  radiate  fmrn  a  centre, 
without  producing  stellar  forms.    Ex.  quartz,  gray  antimony. 

2,  Lanu^Unr  Structure. 

Th©  structure  of  a  mineral  is  lamellar,  when  it  consists  of  plntes 
Off  iMTes.  The  laminaj  may  be  curved  or  straight,  and  thus  give 
riw  to  the  curved  lamellar,  and  Hrmfjht  lan^elfar  structure.  Ex. 
tutmiiu'  spar,  some  varieties  of  gy|>ftum,  talc,  <S:c.  When  the 
Isminfd  arc  thin  and  ea*^ily  separafile.  the  structure  is  said  to  be 
f*  **  ^^''  4  example,  and  the  term  micaceous 

i^  ,  i   i  I      .'    •  i  '  ind  of  strneturc. 

The  particles  in  a  granular  stnictnre  differ  much  in  size.  When 
coan^i  the  mineral  is  described  a-  ^y  qrannJar:  when  fine, 

fiihely  granutw;  and  if  not  distin^  o  by  the  naked  eye,  the 

itnicturo  is  termed  impalpable,    Exiunples  of  the  fiwtt  may  be 
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red  in  grannlar  carboiiato  of  lime;  of  tlio  secoTid,  iu  some 
of  specular  irou ;  <jf  the  last,  in  clialcedonj,  opal,  and 
fcies. 

iove  terms  are  indefinite,  but  from  necessity,  as  tliere  is 
rerr  degree  of  fineness  of  strncture  in  the  mineral  species,  from 
^erfectly  impalpable,  through  all  ijossible  shades,  to  the  coarsest 
frsnnlar.    The  term phmiero-crydatlhie  has  been  nsed  for  varieties 


which  the  g^ruins  are  distinct,  and  ej^jpto-cry^tfillhie^  fi>r  th<:»se 
which  they  are  not  discernilde.     Grannlar  minerals,  when  easily 
ibled  in  the  fingers,  are  aaid  to  hefriaMe, 

4.  Imitative  Sh^ijx'B* 

Beniforrn:  kidney  shape.    The  stnictiire  may  be  radiating  or 
acentric 

Boiryauial:  consisting  of  a  gi'oup  of  rounded  prominences,  Tlig 
le  is  derived  from  the  Gi*eek  Sorjvg,  a  bunch  of  grapes.    Ex, 
aonite,  chalcedony- 

M^im  m  illary  :  resembling  tlie  botryoidal,  but  composed  of  larger 
rominences. 

Ghj^jular :  spherical  or  nearly  so ;  the  glolniles  may  consist  of 
iting  fibres  or  concentric  coats.     When  attaclied,  as  they  usu- 
are,  to  the  surface  of  a  rock,  they  are  described  as  imj)hj7t(ed 
'«. 

i^lar  :  in  tuberose  fonns,  or  having  irregular  protuberances 
the  surface, 
AmygJaloklal :  almond-shaped,  applied  usually  to  a  greenstone 
ilaining  almond-shaped  or  sub-globular  nodulc%s. 
OnuiUouhd:   like  coral,  or  consisting  of  interlaced  flexnous 
inchings  of  a  white  color,  as  in  some  aiTagcmite, 
Ihmlntir :  branching  tree-like. 
Moj^f/  :  like  moss  in  Term  or  appearance. 
FHi/arm  or  Capillary :  very  slender  and  long  like  a  thread  or 

AcicuJnr :  slender  and  rigid  like  a  needle. 

lietieulated :  netdike. 

Dru^Xf :  closely  covered  with  minute  implanted  crystals. 

S('  '  *  *  .-  when  the  mineral  occurs  in  pendant  colunms,  cylin- 
ders, .rated  cones. 

Statiictites  are  produced  by  the  percolation  of  water,  holding 
mineral  matter  in  s«»hition,  through  the  rocky  r<x>fs  of  cavej-ns. 
Ihe  evaporation  of  tlie  water  pi*oduces  a  deposit  of  the  n^ineral 
auUter^  and  gradually  forms  a  long  pendant  cylinder  or  cone.  Tlie 
iniemal  structure  may  lie  imperfectly  crystalline  and  granular,  or 
may  consist  of  fibres  radiating  from  the  centi'al  column,  or  may 
lure  a  broad  cross-cleavage. 

Common  stalactites  consist  of  carbonate  of  lime.    Chalcedony, 
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cril>l>sire,  lirown  iron  ore,  and  many  other  epeciesj  abo  present  sta* 
lactitic  forms, 

AtnorjyJiom:  liaring  no  regular  stnictxire  or  fonn  either  crye- 
talliiie  or  iiLiitative.   Tlie  word  is  fi\>m  a.^primiive^  and  i^^^^shape. 


Yni.  PSEUDOMORPHOUS  CEYSTALS. 

Apsmtdomrjrphom  crystal  possesftes  a  form  that  isforei^  to  the 
9p^cus  to  whim  th^  subdmiA^^.  heUmgs. 

Crystals  sometimes  iimlergD  a  change  of  composition  from  aque- 
ous agency  or  some  otlxor  cause,  without  losing  their  fonu :  for  ex- 
ampk*,  octahedrons  of  spinel  change  to  steatite,  still  retaining  the 
octahtnlral  foiin ;  cnhea  of  pyrites  are  altered  to  red  or  bro^v-n  iron 
ore ;  anliyih^ito  become^  gypeum  by  the  addition  of  water:  or  crys- 
tals are  sometimes  removed  entirely,  and  an< ither  mineral  is  sub- 
stituted ;  as,  for  example,  cubes  of  fluor  spar  may  be  transfonned 
to  quartz,  without  a  change  of  form. 

In  tliese  and  other  ways,  many  minerals  appear  under  a  form  of 
crystfdlization  which  does  not  bebmg  to  the  species,  Tlie  discus- 
sion of  the  origin  and  chemical  relations  of  pseudomoi-phs  will  be 
more  properly  considered  in  the  chapter  on  Chemical  Mineralogy. 

PseiKlomorphous  crystals  are  distinguished,  generally,  by  their 
munded  angles,  dull  surfaces,  and  often  granular  composition. 
Thev  either  liave  no  cleavage,  or  the  cleavage  is  wholly  different 
in  direction  from  that  of  the  mineral  imitated.  Their  surfaces  are 
frequently  dnisy,  or  covered  with  minute  crystals.  ( Jccasionally 
the  resembhmce  to  real  crystals  is  so  perfect^  that  they  ai'e  distin- 
guished with  difficidty. 


SECTION  11. 


CRYSTALLOGENY. 

Cry^itallogenT,  or  the  fonniition  of  crystals,  may  be  dii 

fu  a  practical  point  of  view,  by  ti'cating  of  the  processes  of 
Mtion  and  attendant  circumstanct» ;  or  theoretically,  by 
considering  the  nature  of  molecular  attraction  in  crvstallization, 
and  the  law*  under  which  it  acts.  Under  the  former  liead,  only  a 
few  of  the  causes  that  detcnnine  tlie  modificati^ms  of  fonn  in  crj*s- 
t:i'         '  *       1,  a«  a  full  discu^ion  of  tlie  methods  of  crys- 

t.,  art  belongs  rather  to  chemiad  science. 
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CrysuUlization  may  taku  place — from  a  sfdution  of   a  crys- 

tallizable  material;  fnnii  a  i^tiite  of /nmon  Ijv  heat ;  from  a  state  of 

futp^r^  aiiiotber  condition  «:|ei»ontleiit  on  tijnii>erattire ;  from  a  solid 

nWtf  wihoui  ^fimayi^^  imrjer  a  continued  elevation  of  temperature. 

Th©  ervBtaUization  of  sugar  or  almu  is  a  common  example  of  the 

ntd  mode  ;  the  formation  of  ice,  of  the  He<*&mi  ;  the  production  of 

jw  frrmi  vapor,  of  the  third  ;  and  the  usual  mode  of  hardening 

1,  (since  it  aep^nds  on  varying  the  !?ize  or  system  of  crystallization 

the  crj'stalline  grains),  is  an  example  of  Xh^.fodrtL     All  solidi- 

utiVn   of  inorganic  matter  is  j>robably  crystallization,  and  the 

fr  dition  19  arrived  at  hi  one  or  tlie  other  of  these  methods. 

I      J        tly,  however,  the  solid  is  formed  iniinediately  npon  the 

combination  of  the  elements  that  constitute  it,  or  uy<n\  the  libera- 

tkm  iif  the  substance  from  some  other  state  of  conuiiuation. 

The  formation  of  distinct  crystals  usually  requires  a  freedom  fmm 
fignrbing  causes,  a  alow  rate  of  progress  in  the  i»r*x*ess,  and  a  large 
WffAj  oi  material,  or  else  a  gradual  si^pply  o'om  some  constant 
Mioree.  In  many  instances  a  crystal  that  lias  been  long  out  of  a 
j^id||tiot],  may  be  i"estr>red  and  turtlier  enlarged. 
^^^Kotallisation  \vithout  a  change  from  the  solid  state,  is  well 
I^^Hnled  by  tacts  mentioned  to  the  author  by  Mr,  N.  P.  Ames, 
if  a  bar  of  tempered  steel,  l»ont  in  the  fonn  of  a  semicircle,  be 
Wiled  on  the  inner  side,  when  the  licat  has  reached  a  certain  pointy 
tllftlmr?nay  easily  be  bent  around  and  made  to  cnirve  in  the  oppo- 
ite  i!  \     lie  states  tiiat  until  the  mnmeiit  when  the  requisite 

tenp^  is  acquired,  the  bar  does  not  yield;  but  at  this  mo- 

Bait,  a  change  takes  place  which  is  distinctly  felt  in  the  hancb, 
lid  die  bar  at  once  bends.     He  carefully  measured  the  inner  and 
«rt«r  curves  of  the  bar,  atlter  thus  bending  it^  and  found  them  of 
ikanne  length  as  betbro.    Tfiis  shows  tliat  there  had  Ijeen  no 
Mipreflsion  of  the  particles  on  the  inner  side,  which  w^onld  have 
AoitefDed  that  side,  and  therefore,  also,  tluit  there  was  actually  a 
ftctdom  of  motion  among  the  particles  on  either  side,     lie  ob- 
^trrmj  moreover,  that  the  elasticity  of  tlie  inner  and  outer  sides 
same,  which  would  not  have  been  the  case  were  the  former 
d.     By  tJie.  old  method  of  restoring  a  wari>ed  sword-blade 
red  uneoually  clastic,  and  would  spring  more  easily  on 
!  [  the  otner  ;*but  by  the  means  here  exjilained,  the  elas- 
it»  perfectly  equal  on    both  sides.     Here,  then,  there  is  a 
in   die  position  of  the  particles  throughout  tlie  bar,  pro- 
hy  a  temperature  very  far  short  of  fusion.    Tlie  same  ex- 
nt  was  often  repeated,  and  he  found  that,  at  every  time  ha 
e  steel,  tJie  temperature^  required  was  a  little  above  that  at 
t  bent  the  preceding  time.     Tlie  change  resulting  fmni  fric- 
long  repeated  concussion,  Ls  probably  owing  to  tlie  coin- 
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bined  action  of  the  beat  thus  excited,  and  the  vibration  tliat  tiikes 
place.  Mr.  Ames  states  instances  in  which  a  large  bar  of  iron, 
uBed  as  an  axle  tlipingh  a  heavy  wheel  of  ca^t  iron,  broke  squai'e 
off  in  the  middle,  after  Ui*e  f«>r  a  few  months ;  and  in  one  case, 
there  were  two  other  fractures  on  either  Bide  of  the  centre.  In 
these  instances,  tlie  bar  was  rendered  coarsely  crystalline,  and  was 
wholly  unlike  the  original  iron. 

('iiUHes  fyf  stamdary  plnri€.9, — Bend  ant,  in  his  treatise  on  Miner- 
aloi^y^  in  wliich  X\\u  subject  has  received  some  attention,  stiitos  as 
tlu.^  principal  caui^e  of  .secondary  planes,  the  naiure  of  the  aolmiit, 
and  of  tht'  mihsfmices  it  hold^  in  mlution, 

lie  remarks,  that  when  the  s<*lvent  contains,  me4:hanienUv  suflr 
pended,  minute  particltss  of  foreign  matter,  the  crystals  foraied  con- 
tain more  or  less  of  tha**e  foreign  particles  regulai'ly  arranged, 
either  in  concentric  layei's  with  the  lamina?  of  the  cr)^stal,  or  in  the 
direction  of  a  diagi^nal,  or  occasionally  intermingled  without  regn- 
lar  order ;  and  that  the  crystals  thus  impure,  are  moi^e  mmuh  and 
regular  tlian  tliose  obtained  from  a  clear  liquids  Crj'stals  ot  quartz 
are  seldom  perfectly  i*egular  bipyramidal  prisms,  except  when  tJiev 
contain  larj^e  portions  <»f  ehlonte  or  oxyd  of  iron.  But  if  the  sol- 
vent contains  other  snl>stances  in  solvtiany  eitber  solid,  liqnid^  or 
jj  ry  forms  are  usually  produced,     "Common  salt, 

ci  II  ])ure  water,  jiresents,  almost  Invariably,  a  cubic 

tbrm.  But  in  a  Holntion  of  boracic  acid,  it  always  occurs  with  trun- 
cated angles,"'  (f.  15).  Tlie  Rev.  E.  Craig,  in  an  interesting 
article  onMicroscopic  Chemistry,  in  the  Lona.  and  Ed.  Phil.  Mag; 
and  Jour,  of  Science,  July,  lH3*i,  p.  13,  states  the  following  renmrk- 
ablc  transformations  in  crystiils  of  carbonate  of  copper,  produced 
b         '  in  the  nature  of  the  solvent:  ''If  sulphuric  acid  be 

i\  H>fiate  of  copjier,  crj'stals  speedily  appear  presenting 

tlie  tbrm  i^f  eiix-sided  tabiilar  prisms.  Add  a  little  ammonia,  the 
fonn  is  changed  entirely  to  a  long  rectangular  prism,  wntl^the  angled 
replaced.  Add  a  little  more  ammonia,  and  the  fonn  changes  to 
several  varieties  of  the  rhombic  octahedron :  a  little  nitric  acid 
restores  again  the  fonn  of  the  rectangular  prism.  In  all  these  sue- 
cossive  chanfft»s,  it  is  not  that  a  few  crystals  of  another  fonn  have 
been  superadded,  but  each  time  the  metanu^rphosis  is  seen  to  take 
place  in  the  whole  maes,-' 

There  jire  many  evidences  tliat  the  same  cause  has  operated  io 
nature  to  produce  the  peculiar  $ec»>ndary  planes  a  crj^stal  presents. 
*  agonite,  in  iron  miues,  cryBtaULzes  in  very  acute  pyramidal  cry^- 

ft;  but  in  the  gyj^sum  clays,  accompanying  the  sdiferous  deiKJi* 
Itft,  it  eIv%  oars  in  ;  i'*  crystals,  gn>ui>ed  941  as  to  fonn 

hexagoTv  -.     Otht  1  in^^tancea  mignt  be  added  ;  but 

ihii  ^e  to  est«iblii?li  iW  1  secondtiry  planiM  oiloa 

iriie  Mj  peculiar  nature  of  1  ^  nt, 

Aiiotiier  emam  may  bo  tlie  electrical  state  of  the  rock  sup|K)r^ 
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i  crystal,  aud  also  its  imttu-e,     M,  Planiava  lias  obsen-ed  that, 
le  instances,  in  wUicli  the  form  of  tlie  jhmiing  cryatnl  was 
>riinarj,  it  aasuined  secondary  planes  as  soon  as  it  attached 
tci  the  sides  of  the  vessel,* 
la  ?M»me  iiiittancee,  secmdary  planes  pn^ceed  from  some  perma* 
ent  I  "ity  in  the  moletnde;  \'in\  witljout  this  supposition,  we 

.Ctoii' '  tUt  ft  if  the  invarialik'nesii  in  the  occurrence  of  a  par- 

enlar  etccondary  form  of  some  minerals ;  for  example,  the  pria- 
'^tic  form  in  quartz,  whose  pjimarj^  is  a  rliomhohedron. 

The  Inffwmee  of  m^ujTidimi  or  ehiHricUy  on  *^r(/t^UUlizaU(yih  has 
received  some  attention,  especially  tVom  Mr.  Robert  Ilimt  By 
placing  the  poles  of  a  horse-ahoe  nia^niet  against  a  gla*^  vessel  or 
i  plate  of  gla'iS,  III  or  on  which  crystallization  was  in  ]>ro^ess,  lie 
'nvnd  tlic  crystals  to  be  guidecl  in  their  positions  by  me  poles 
let     The  fiicts  he  has  develojied  ha%'e  a  bearing  upon  the 

. ^_  _iity  of  position  in  crvHtallizations  over  large  areas.    But 

tier  causes  have  aided  in  ^irectiDg  the  crystalline  structure  of 
*  and  among  them  the  pressure  to  which  the  material  was 
^^ted  during  crygtallizatirm  may  be  the  m<»st  important.f 
^I^valle  has  shown,  (L'lnstitut,  1853,  90),  among  his  results, 
rhen  a  crystal  of  alum  lies  on  one  of  its  sidcB,  as  it  enlarges,  the 
•  surface  and  the  oppmite,  if  there  is  one  shnilfu*,  enlarge  more 
"le  rest ;  and  if  an  angle  be  cut  off  and  it  be  laid  on  tTiis  face 
ihn»  made,  a  similar  ]>lane  forms  on  the  opposite  angle,  but  not*  on 
the  others ;  and  if  all  the  edges  are  renifived  by  solution,  the  crys- 
Uijrill  c<>mi>lete  again  every  edge  aud  angle, 

ster  has  made  some  very"  i^eniarkalne  investigations  on  the 
inl  figures  which  reflected  light  exhibits  ui>on  the  suj-faces  of 
>ital^i  acted  on  by  solvents,  showing  the  points  or  dh'ectionfl  ot 
"test  cohesion.    *Pliil.  Mag.  1853,  [4],  v,  16- 
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THB0KIE9  OF  YAKI0U&  AmEORS. 

SDeoulations  on  the  nature  of  molecules  ha\'e  displayed  the  in- 
»f  men  of  science  in  various  ages  of  the  world.  TheGre- 
.,ii;l*>sophers,  to  account  for  the  various  phenomena  in  natui*e, 
aed  the  ultimate  particles  of  matter  to  be  at  different  times 
and,  oval,  lenticular,  flat,  gibbous,  oblong,  conical,  smooth, 
mgh,  ijuailrilateraV'l,  and,  to  aff*»rd  these  atoms  the  means  of 
'iting  m  the  production  of  compounds,  provided  them  with  hooks. 

I'  K««tiier*e  Arobir,  X,  42;  cited  in  Fi?ru»ftftc'*  BulU^tin, 

t  !>f'«<«  rtfinjirfes  on  tbb  aubject  by  the  iiuthor  \ix  Aiuer,  Jo\ir,  8c:i»  [2],  iji,  898,  894, 
*  .   ftFe  referencea  to  wriWrfi  oa  tliia  point. 
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Tlio  invoj^tigations  of  modem  times  have  not,  indeed,  ani^werod  the 
inquiry,  what  is  this  plastic  power  in  nature ;  hut  philosopliers  have 
been  led  to  eatinfy  themselves  with  calling  it  by  the  general  term, 
atiraction^  a  term  rather  expressing  the  fact,  that  particles  com- 
bine, than  explaining  the  nature  of  this  power. 

Thirt  9ul»jeet  lav  nn investigated,  from  the  times  of  the  ancient 
phiIo&<->phers  till  tlie  13th  century,*  From  the  13th  to  the  17th 
century,  appeared  Alhertua  Magr!U8,t  Agrieola,:[:  Ca^salpinus,^  Boe- 
tiu8  do  Boot,||  Baptista  vou  Helmont,^[  Christian  Iluygens,** 
Boyle.tt  a^d  many  others,  who  advanced  various  h}']>otheHes  as  to 
the  se^fi-tt  of  crystals,  their  gefveration^  &e.  But^  excepting  Iluy- 
gens,  who  in  a*  very  recondite  treatise  first  developed  the  douhly 
r-  ^  'J  nature  of  Iceland  Bpar,  and  inferred  that  its  elementary 

I '  ^vere  spheroi<is,  to  account  for  this  j>eculi ar  refraction,  none 

made  any  real  improvements  on  the  speculations  of  their  prede- 
cessors, 

Willi  Nicolaua  Steno,  towards  the  latter  part  of  the  17th  cen- 
tnr\\  commences  a  new  era.  Tliis  author  examined  minutely  the 
different  forma  of  several  minerals,  and  first  de(hieed  the  important 
I  *  '  ^  " '  rwarcls  rediscovered,  that,  alihnujh  th^fofus  of  cttjH- 
/  rt  to  frequent  imriiittons  of  fortft^  tht'ir  hirllnati&m 

Tcnwin  conMmU.XX  Tn  the  commencement  of  the  18th  century, 
Guliclmini  published  on  the  crystallizations  of  the  salts,  and  ad- 
vanced anotlier  principle  equally'  fundamental,  that  chmm^fe  in 
m^iftM^  qf  tk^  same  mil^siance  yulfh  constanUy  the  same  joi^tjis, 
Gulielmini  was  led,  by  his  observations,  to  the  same  conclusions  as 
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*«  fiATe  been  cited  from  a  y&luAble  work  on  tho  IIi»- 
il  M.  Marx,  cntttteil  GtKhichie  der  VfyiitaUhtnd0  ; 
i.Q,  1825, 

tftUieis,  12ron,  Colon.  1619. 
leorutn.     BaaiUiD,  fol,  1657. 

Noribcr^p  1»»02,     Tn  Book  II,  19,  hetavf:  **  Rulin- 
Ittir  igitnr  at  »o1a  hoxo^ona  fnkt,  *oln  »'nim  ^y^'vf^Xn  mi,  quia  fit  t^x  tnplin  d\yi' 

Ml«»l|'p4'fr    '    '       '  "  "      "■  '   /■  'iTitl*, 

Conine*  a:  lit" 

po*Uu  ,  iwi 

^   Ii  t  ittun  it  Snlfbaoh,  in  lOS^i  lt«  lubscrif'  ^jvin 

inn,  Ihnt  thf«  iitttprvnl  cryntnU.  lik«  plaiit«  and  onimala,  proc^ee*)  oftcb  Cram  its  own 

pCCtlllBf  •***>*!« 

••  '  T,  Am»t.  1728,  4to     Triwtiitti*  d^  lumiuo, 

f  f  iiimruiii  Orijrine  et  Virlutibui»,  Colon.  Allobr,  ISftO, 

V  "  'T  lapidii  tniUHm  <       *   '  '  - 

II  rMuii  eiis«fit  jH  1 


\U 


lido  intm  Solidtna  nAtttimUter 
[*iir»h^li.'i  III  I' lorcnci^,  \f^9,  alao,  in  tho  Coll«o4^ 
T  IV,  p.  J88). 
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die  Abb£  Haujj  namely,  timt  the  elementary  corpuscles  of  bocHea 
those  simple  forms  wliieli  may  be  obtaiiied  from  ci^stals 
'.deava^.''*'  lie  neglected,  liowever,  to  extond  his  investigati^ms 
siibject,  and  left  to  Rume  de  Lialc  and  Hauy  tlie  honor  of 
_  the  sci*m€4^  of  CrystxillogTaphy. 
Several  writers  on  these  subjects  appeared  during  the  Imlf  cen- 
fidlowing  Gulielmini;  but  they  made  no  e^i^ential  additions  to 
bctB. — The  theory  of  tetrahedral  atoms  was  proposed  by  Liidwig 

BoTirgnet.t 

J.  Woodward  make^  quartz  crystal  the  source  of  all  crystalliza- 
tkwiF,  'nine  which  he  tlms  expresses  himself  in  his  treatise  on 

\m  c*  -II  ot  "English  Fossils,  t  p.  14G:  '*T!iere  is  in  all  sjjar 

ore  or  less  crj'stal,  wliich  renders  it  m*»re  or  le^s  diaphanous,''  &c, 
,  p.  220 :  *^  Crystal,  pure  and  witliout  mixture  of  other  matter, 
Dncretes  even  into  an  hexagonal  tignrCj  pyramidal  or  colnnmar, 
'tenninatino^  in  an  apex  or  pomt.  Mineral  or  metallic  matter  et>n- 
cretin^  \^nt^i  it,  frequently  determines  it  to  other  figures  peculiar  to 
the  i^  '  ^m  of  each  kind  of  that  nuitter     Iron  concreting  with 

crysr  rmines  it  to  a  rhoniboidal  figiU'e;  iln^  to  a  quadrilate- 

iJ  pyrainid  ;  Uad,  to  a  cubic/' 
Somewhat  similar  was  the  opinion  of  Lmnpeus,  who  supposed 
nil  crystals  contained  a  salt,  and  to  this  owed  their  cry  stall  iza- 
Tliifl  theory  obtained  considerable  credit  at  that  time.  We 
ad  It  clearly  expnissed  in  the  PluliHjiophical  Transactions  for  1741), 
^y  W.  Borlase :  ^^  'Tis  by  tlie  tbrce  of  mlis  that  liquid  bodies 
wn  into  all  the  geometricul  planes,  angles,  and  mure  com- 
1  shapes,  the  variety  of  which  is  no  loss  surprising,  than  the 
L  ,.iiey  and  unifonnity  of  eacli  particular  species."  The  discov- 
eries in  cnemistry  soon  dissipated  these  views,  and  at  la>?t  established 
philoeophers  on  this  settle*!  ground,  that  the  power  of  crystallization 
IS  naturally  and  independently  inherent  in  all  inorgamc  matter. 

Lnniediately  preceding  the  commencement  of  the  Abb€  Haiiy's 
rery  successful  scientific  career,  appeared  Bergman,  Werner,  and 
lRi:>me  de  Lisle.     Bergman  has  the  honor  of  discovering  the  funda- 
[tental  forms  of  crj'^stals,  and  Rome  de  Lisle  that  of  fii-st  measuring 

De  SftlibuB  Di»sertfttio  cpfstolflnftphyiiioo-medico-mccbanien  conacnptn  a  Domi- 
Omii€lmini;  Lii|>d.  Bnt,  1707 ♦  Svo.     P.  2:  **  Deterniinatftnj  figriiriiiii  non  ob  iini- 
Ji  AOt  particulari  arehitt'otonico  Bpiritn,  non  a  propria  innoniiimf:ii  forma,"'8o<3  a 
^rttin  pnrticularum  ftchemflte  nnice  derivaMdiini."     RIO;  '*  Corpuscula  iIlS<.*e- 
J  terminata  planiB  Euperfiripbus  ita  mi  iiivkcm  ifielintttini,  ut  Bimpliccni  aliquum 
tlndexit  fieniram."    P.  19 :  "  Fi^irb  non  *>niDi>m^,  quip  poaeibileB  sunt,  utlttir  natorn^ 
leertip  qnibuBdam  tantnm^  qunrurn  d*?terminationoE  cat  a  cetehro  e3dait?ndft»  aut 
-'^J  probanda,  Bed  ob  ciperimentts  et  obeervatioaibna  desumenda.^* 

io^rffvtt,  Lettres  phlloafipUiques  but  la  rom>atiaD  do  8«U  et  de  cristaux ; 

.^  -d.  1729,  8vo. 

W   I  A£i  ftttf-mpt  towftrds  a  natural  history  of  the  foBsilfl  of  England,  in  a  Catalogne 
Ptf  ih^  rnirli^b  FoftaiU  in  the  coUection  oij.   Woodward;  2  vols.  Loudon,  1728-9. 

*  jitune,  ed.  VI,  p.  IGO:  "  Crvstallue  lapidca  sal  uon  est,  sed  cootinet 
,  um  gcrit,  omnis  enim  crj'ataUizatio  ox  sale,"  <&c. 
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their  angles,  and  thns  rendering  crystallography  siibe^rvient  to  the 
piirr)€Mie3  of  the  mineralogist. 

Ilaiiy  aeems  to  have  entered  on  his  studies  with  an  entire 
imiorance  of  the  resnlts  of  Bergman  and  Giilieliuini,  and  in  all  his 
ooservations  was  an  original  mvestigator.  A  mere  accident,  the 
dropping  of  a  crystal  ironi  his  hands  and  its  fracture  in  conse- 
quence, exhibite<l  to  him  the  rhombohedral  particles  uf  carbonate 
of  lime.  He  was  thus  led  to  commence  his  investigations,  and  with 
his  phiIos«>phic  mind  soon  arrived  at  general  conclusions  with  re- 
gara  tJ3  the  primary  forms. — An  obvious  tlieory  as  to  their  stmc- 
tnre,  t/uU  already  prop<>sed  by  Giilielniini,  was  the  next  result  of 
his  investigations.  The  primary  cube  he  imagined  to  be  constituted 
of  cubic  molecules,  for  cubes j  and  cubes  oidy,  can  be  obtained  liy 
mechanical  divisi^m.  Similarly,  the  rhombohedron  was  formed  of 
rhombolied  ral  molecules- 
Investigations,  with  respect  to  the  situation  of  secondary  planes, 
and  tlie  laws  which  govern  their  formation,  gave  Haiiv  what  ap* 

Searetl  to  be  additional  proof  of  the  correctness  of  his  tteory.  He 
iscovered  that  the  secondary  planes  on  the  edges  of  crystals  might 
be  exactly  imitated  by  coinp«"»sing  a  primary  of  its  molecides,  and 
dropping  one  row  (or,  in  hia  phrase€(log}%  by  a  decrement  of  one 

row)  of  particles  in  height  and 
breadth,  (f.  211),  or,  two  rows  in 
one  direction,  and  one  in  the 
otiier,  (f   212),  and  so  in  soxq^ 
simple  ratio  for  all  planes.  '^^'l^^H 
splendid  results  proved  that  tW" 
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science  of  Crystallography  was  founded  on  a  matliematical  basis, 
and  they  seemed  to  establish  the  truth  of  Hauy's  views,  on  the 
same  sure  foundation. 

It  ai»pearcd,  however,  to  be  a  difficulty,  that  cleavage  was  ob- 
tained, in  some  instances  parallel  to  two  primaries  at  the  same 
time,  Tlie  rhombic  prism,  besides  its  rhombic  cleavage,  admitted 
of  cleavage  parallel  V:*  a  diagonal,  thus  dividing  it  into  two  three- 
aided  priama.  Again,  octahedrons  could  not  be  composed  of  octft* 
hi  '  'lecules,  except  by  leaving  large  spaces,  to  ml  which,  tet- 

rii  -  were  nece*»parv,     Ilaiiy  surmounted  tno  first  difficulty, 

by  BiuptKising  the  '  s  to  be  composed  of  still  siim  {?, 

wiiicfa  ne  cmled  // :  .,         molecules.    These  are  the  tt^ n, 

the  three-sided  prism,  and  the  parallelopiped.  Tlie  second  diffi- 
culty, however,  remained,  and  could  only  be  avoided  by  the  im- 
pn>babla  hj^pcitliesis  of  two  nucleal  solids,  an  octahedron,  and  a 
tetrahetlron. 

Tlie  difticultiee  lay  unremoved,  when  I)r.  WoUaeton  brought 
forward  his  ingenious  views  on  tlie  srpherical  forms  of  tlie  mole- 
cules of  bodies,  m  the  Philosophical  Tranpactions  for  1818.  It  is 
easily  conceived,  that  many  of  tlie  primary  solids  in  erj-stallog- 
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phy  may  l>e  fonned  bj  the  regular  aggregation  of  snheres, 
ro  Voiir-sided  pyramids  of  shot,  (eiiiiilar  to  those  freqtiently  seen 
larsenaU)^  jilaced  hme  to  base,  fonn  the  regular  octahedivn,  (f. 
13 ).  If,  to  the  octahedron,  two  three- 
aded  pyramids  are  added,  tetrahedrons, 
ODe  to  each  of  two  opposite  laces,  a 
rWrabohedron  is  fonned,  (f  214).  A 
dombohedron  of  thia  kind  is  easily  ob- 
tained in  Uie  cleaving  of  fluor  epar ;  it  ia 
reduced  to  the  octahedi'on  by  separating 
two  tetraliedrons. 

Rhoinl>i.»liedrons,   however,   occur  of 
?arir>ns  angles*    To  obtain   these,  it  is 
CTiIy  necei^^ary  to  snppose  the  particles  of  other  rhoinbohedrons  to 
^        ;    -,  insteaa  of  Rpheres  ;  Hpheroids  are  also  his  molecules 
.  t:  L  ^  iicjiis.     Tlie  formation  of  the  cube  is  illustrated  by  Dr. 
W«>llaston,  as  follows:  "  liCt  a  raas?  of  matter  be  supposed  to 
coofiiftt  of  sjjherical  particles,  all  of  the  same  size,  but  ot  two  dif- 
ferent kinds  tin  equal  nuinbei's,  represented  by  black  and  white 
balls ;  and  let  it  ue  required  that,  in  their  perfect  interraixture, 
erery  black  ball  sliall  be  equally  distant  nnmi  all  surrounding 
white  balls,  and  that  all  adjacent  balls  of  the  same  denomination 
^liill  abo  be  equidistUTit  from  each  other.     I  say,  then,  that  these 
c>:fn<litioiis  will  he  luliilled,  if  the  arrangement  be  cubical,  and  that 
tlie  particles  will  be  in  equilibrio."     He  had  previously  stated, 
diat  -*a  cube  may  evidently  be  put  together  of  spherical  particles, 
arranged  four  and  four  above  each  other ;  but  this  is  not  the  form 
which  simple  spheres  are  naturally  dhpost'd  to  assume,  and,  con- 
^is  nypothesis  alone  is  not  adequate  to  its  exjilanation," 
ry  ia  in  some  respects  far  more  simple  than  that  of 
Jlauy.     Yet  it  is  manliest  that  it  received  but  sparingly  the  atten- 
£i*#D"of  the  philosophic  mind  of  Dr.  Wcvllastou.    llie  cube  and. 
ihomboliedron  are  similar  solids,  differing  merely  in  that  tlie  latter 
ii  oblique.     It  is  surely  improbable,  that  their  atomic  arrange- 
Udits  should  be  as  difterent  as  Wollaston'a  tlieory  suppt>ses ;  or 
vitt  reference  to  the  cube  alone,  that  its  formation,  or  even  the 
erolanatJon  of  it,  should  require  two  kinds  of  particles. 
(^tber  tlieories  have  been  proposed,  but  only  one  seems  to  de- 
id  a  notice  in  tiis  place,  before  entering  upon  that  winch  ap- 
to  attord  the  best  explanation  of  the  pTienoniena.     I  refer  to 
Cherj^i^  the^jry,  as  it  may  be  called,  since  chemical  facts  ai-e 

iJly  explained  by  a  reference  to  its  principles.     According  to 

Am  theory,  the  at^oms  of  the  elements  are  eitlier  spheres  or  s^>he- 
loids,  ancl  tlie  molecules  of  compounds  result  from  a  jiLXtaposition 
lof  tlie  elementary  atoms.  Tliese  elementary"  atoms,  moreover,  are 
nnged,  that  the  compound  molecule  has  the  shape  of  the^W- 
fottn  of  the  compound. 
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It  will  be  remeiiibereil  that  crystals  are  solids  of  definite  diiiien- 
>ns,  and  constant  angle^^j  oxbibiting  a  perfect  syniraetry  in  tbeir 
"^veral  parte,  and  an  exact  regularity  in  tbe  occurrence  of  second- 
ary planes.  In  order,  tlierefore,  that  the  similar  parts  of  a  crystal 
fthould  be  similarly  modtiiod,  there  should  be  a  corresponding 
eimilarity  in  the  diflerent  parts  of  a  molecule.  The  molecule  of 
the  cube,  besides  having  the  form  of  a  cube,  should  present  a  uni- 
formity of  character  on  its  six  op|>osite  parts,  corresponding  to  the 
faces  of  tbe  cube.  Such  molecules,  it  k  evident,  cannot  be  formed 
by  thQ/H'^tfipmyHm  of  the  elementary  atoms.  An  atom  of  sulphnrj 
the  fundamental  form  of  which  is  a  rhombic  ocUihednm^  united  to 
an  atom  of  lead,  whose  primary  is  the  rrynlar  ocfttht'tlnmy  could 
not  in  any  way  be  made  to  receive  tlie  cubic  form  of  galena.  Nor 
were  the  molecules  equal  spheres,  would  it  bo  a  lees  ditKeult  task ; 
and  if  tbe  form  were  possible,  still  the  compound  njolecule  would 
not  contain  similar  atoms  in  its  similar  partis,  and  could  not  possess 
that  symmetrical  character  neceiisary  to  account  for  the  regularity 
in  the  ocnrrence  of  secondary  planes.  Such  examples  might  be 
multiplied  indefinitely.  % 

The  chemical  theory  is  equally  unsatisfactory,  in  all  attempts  to 
account  for  crystallographic  phenomena.  Indeed,  it  may  be  con- 
sidered as  formed  merely  for  ilhustrating  combinations  in  a  lecture 
room.  In  tlie  exj^lanations  of  optical  phenomena,  it  lias  been  re- 
jected by  the  principal  theorists,  who,  in  accoimting  f^^v  the  double 
refraction  of  crystals,  suppose  the  molecules  to  have  spherical  and 
ellipsoidal  forms,  and  a  homogeneous  structure. 


proceed  4o  ex].)hiln  what  10  <9d|H 
ew  of  the  natuj-e  of  moleculff 


Without  further  introduction,  I 
ceived  to  be  the  most  probable  view 
and  molecular  action  in  tlie  formation  of  crystals. 

OK  OEYiTAIXmE  MOLECCTLES.* 

By  (^i/jff/tUim  molecule  is  nnder»tood,  the  molecule  in  tlie 
litat^'t  peculiar  to  it,  when  about  to  enter  into  the  constitution  of  a 
^rywt&l^  or  when  a  constituent  part  of  a  cr^^stah  Evidently,  some 
important  change  tak<.^  place  in  molecules,  at  the  time  of  erys- 
tallixatitni.  Tlie  moment  before,  when  in  tbe  lirpiid  state,  they 
are  in  close  connection, but  move  freely  among  themselves;  in  the 
act  of  cryatallization,  tlie V  unite,  almost  instimtaneously,  and  are 
flmdy  compacted  in  theliard,  unyielding  crjstah 

Fi/rm^  of  JifyifCtUeA, — Adopting  the  idea  of  spherical  and 
choroidal  molecules,  we  suppose  tlie  molecule  of  each  primary  to 

•  Tliw  fiilUiwinjc  yUwh  on  cr}'nttt11o|eeiiy  w«?re  fiml  pnhliNht<d  T>j  the  nuthur  in  tlit 
Aiii«n<^»n  .louninl  of  Hcii<iict»,  18^6,  xxz*  275.  in  ma  article  on  tha  fontuitioii  of 
Ooatpouoil  or  Twin  CryitKb, 
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W  that  splieroklal  body  or  ellipsoirl,*  which,  described  witbiii  the 
prism^  touclies  the  centres  of  its  faces.  Tlicse  molecules,  by  their 
ifg^nfg'aticin,  will  bTiiM  up  the  same  fonns  that  proceed  from  the 
.V  'on   of  Haiiy's  pt^lyhedrul  riioleculcB ;  for  they  liave  tlie 

•  lortioiml  height,  breadth,  and  thickneas,  and  therefore,  by 
,    miist  produce  a  solid   of  the    same    dnneasions^t 
'         _   I  lies  are  poteutiallv  correct  repreaentatives  of  the  forces 
.i^Tr;  ■•rioii  indicated  by  tie  forms  and  structure  of  crystals, 
:    *rialities  or  not, 

flic  Attrition, — Crystallogenic  attraction,  and  the 
d  in  solidification,  appear  to  be  one  and  the  same : 
\y  tlie  subject  before  us  is  that  of  soliditicatitm  in 
serai. 

Attracticin  acting  in  every  direction  from  the  centre  of  a  par- 
Je,  will  cause  an  addition  of  paiticles  in  no  fixed  direction,  and 


*  Th«>  followlni^  remnrkft  itre  made  in  cxplaaation  of  the  soUds,  termed  eUipsoi<l0 
itmHkI  «^lip»<«,  And  thtiir  conjit^iite  axoii  mul  diameters. 
AA'' BB'  t«  r»  pinitp  Hlips**,     Alt,  A'B\  two  linca  croasing 
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■'■ttr  oxen  ;  a'b\  ah,  are 
i.ition  of  the  conjugate 
I'e  drown,  totiehint:  the 
ue  diftmetcM',  ah,  it  will  be 
iu;a  nh  ftiid  a'Zf'  are  eqoaU 
Jht*  rmiai  conJn^nt€  dfaatffer*  ;  when  they 
it,  angW,  they  are  conjugate  airt. 
M  of  II  phme  BeRii-eUiptte^  AB'B.  around  ono 
iSii^ .:  liH  mirf»^(^  of  a  solid,  whieh  is  dciiominfttcd 

aidHip-'j  1  ^'f  y  TIj*?  cllipwuid  of  revolution  has 

ii#eciioci«  in  «  '  11,  circtes.     If  these  sectious  tire 

ttti— I,  ill0  feoUii  tr;  -Hi.  .lu  eilipMoid,  hot  not  oiu  of  retolu- 
lii%ft»  I2ie  almple  rtiTolutioii  of  a  pliinc  eUtp?^  wilt  not 
iMfibeiL 

tli«  M.xe*  of  eUipsoidft  are  three,  and  intersect  at  right  itngtos.   The^  three  conjugate 
(»«   are  any  lines  bo  dniwQ  that  a  plane  touching  the  ellipsoid  al  the  cjt- 
nify  of  om?,  in'  parallel  to  the  piano  in  which  the  other  diauictere  are  situated* 
li  tee  of  a  prism,  which  touf^hen  the  ellipsoid  iit  the  extromity  of  one  crystallo- 
ie  aad^,  19   nece«aarily  pnraUel   to   the  jdane  in  which  tlio   other  two  nxeft  lire ' 
Conf^qnently,   tne  crystallogenit*  ax*>s  (line^  connecting  the  ccntrt-a  of 
^f.  f,t.'..^\  ,Ar.    lAwiiXA  tlio  conjugate  diametera  of  tlie  *iUipsoid,  ftod,  if  they  in- 
y  are  the  conjugate  axes. 

-  the  view  of  Brewater,  deduced  from  the  »tndy  of  the 

icib   of  i'iy<»t«lliicd  and  other  auhBtoncea,  and   puhlished  in    1^30  j  but  thin 

fnber  con**id"r«  th*^  form  of  thtf  molecule  not  thut  of  the  spheroid  whirh  niny 

_ri     1  _t*i  1 1  ft  ry,  but  an  other  ephcroid  of  auch  dnnen^ions  tlmt  the 

'  d  upon  it  by  the  for^^es  of  aggregation   detennine*  the 

^" -v!      The  form  of  the  ultimate  molecniet*  of  crystnl* 

!  m  determining  only  w^ithin  eertiiin  limits  the  prim* 

ig;    while  the  precimu  form  of  the  crystal  and  its 

ijcture  are  produced  by  the  action  of  theTorcea  o/ aggregation, 

i«'d  by  the  fact  that  compression  wiU  give  a  doubly  refraeting 

1  other  6uhstance8  not  otherwij*e  posseflsing  it.     T^ie  progreftft 

dily  ftoon  clear  up  these  tionhtful  |K>int«.     See  Brewster  on 

1,  irunsnetionR  Rojaf Society  for  1830.  and  American  Journal  of 

ftlrto  an  ai-ticle  by  the  author,  American  Journal  of  8eienc4»,  [2], 

19 
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mngt  invariably  in'odiice  a  epherical  stolid.  Pmof  of  this  fact  i8 
observed  in  every  dn>p  of  watcr^  f»r  globule  of  niereurj,  \vb<3se  sphe- 
ricity results  from  this  condition  of  attraction.  To  fomi  solids, 
bounded  by  a  definite  nurubor  of  fliirtaces,  there  must  be  a  definite 
nmnber  of  directions  for  the  cxertii>n  of  attraction.  If  attraction 
is  exerted  in  l)ut  one  direction^  the  particles  will  unite  only  in  this 
direction,  and  by  their  union  will  form  only  a  shigle  line  of  spheres ; 
Hxertion  in  two  directions  will,  in  a  similar  manner,  produce  a 
figure  of  two  dimeuBiom  only,  that  isj  a  plane ;  in  tliree  direc- 
tions, a  figm'o  of  three  dimensions,  or  a  solia  bounded  by  six  faces, 
as  the  cube.  For  i\\e  construction  of  prisms,  it  is  therefore  necee^ 
saiy  that  the  mutual  attraction  of  the  particles  be  strongest  in  three 
directions  in  each  molecule. 

These  directions  may  be  denominated  axes,  and  their  extrem- 
ities, poles ;  the  two,  relatively,  j)ositim  and  negativej  or  noHh 
and  Bouth.  This  polar  character  is  a  fundamental  law  of  molecu- 
lar force.  In  eacli  instance,  the  axes  connect  the  centre®  of  the 
faces  or  opposite  edges  of  the  prism ;  action  iji  these  directions 
will  produce  e^3lids  like  the  prisms. 

The  attraction  within  a  molecule  is  not  supposed  to  be  confined 
to  the  extremities  of  the  axes.  On  the  conti-ary,  every  portion  of 
the  surface  exerts  attraction.  But  the  attraction  is  strongest  at 
thejioles,  and  weakest  at  an  intermediate  point  between  them. 

The  crystal logenic  axes  of  the  c\d>e  are  three  equal  lines  inter- 
secting each  other  at  right  angles,  and  hence  the  molecule  is  a 
sphere,  with  tliree  equal  c<»njugate  axes,  as  axes  of  attraction,  (f 
215).  Influenced  by  these  axes,  the  spheres  will  combine,  as  in 
f,  216,  and  a  cube  will  ]>e  fonned  in  toe  same  manner  as  by  the 
ag^jrogation  of  an  eoual  number  of  cubes.  The  square  ^>/*/V;/i  has 
its  oreadth  and  widtli  equal,  but  a  varying  length ;  and  the  mole- 
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eole,  cofiflequentlv,  is  an  dlip^aid  (^  revdutum^  {t  217),  with  rect- 
angolar  axmk  The  rt^fn^^ular  primn  has  three  unequal  <1imen- 
ai0ii&  and  tJ'i  ^e  ellipsoidal  molecule  is  m>(  an  J 


revolution,     l  ib  a  transverse  section  of  the  prisr  lip 

soid.     Tlie  axes  are  rt^ctanguhir,  as  in  the  preceding  forma.     The 
j_lig!»t  rhombic  prif<m  has  a  Kimilar  molecule  tn  that  of  the 
^igular  prism,  but  its  lateral  crj^stal logenic  axee,  which  cormect 
Ifrfopr    *     '^  '^        '         lined  toon© amr* 

v'^^r,  instead  of 


THBOilBnOAL  0BT8TALL06SNY. 


U7 


^igafe  axes^  (t  219).    The  vertical  axis,  as  in  the  preceding  prifimfl, 
is  stin  one  of  the  conjugate  axes.    The  same  is  the        aso 
&ct  with  the  right  rhommdal  prism  ;  bnt  its  lateral  \^  >'V""-n\ 
axes  are  tmegttalf  and  may  be  any  unequal  coningate     vTVA 
diameters  of  the  ellipsoid,  at  right  angles  with  the     V-^V  A 
Toticat  axis.    In  tlie  preceding,  we  suppose  that  both  the  rhombic 
and  recianattlar  prisms  may  be  crystauogenicaUy  primary  prisms. 
In  the  obliqne  prisms,  the  vertical  axis  is  inchned,  ana  is  not 
therefore  one  of  tne  conjugate  axes,  but  a  conjugate  diameter  to 
each  of  the  lateral  axes,  wnich  are  also  conjugate  diameters.    The 
lafeeral  conjugate  diameters  are  equal  in  the  rhombic,  but  unequal 
in  flie  rhomboidal  prism.    In  the  rhombohedron,  the  lines  connect- 
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iag  the  centres  of  opposite  faces  are  equal,  and  consequently  the 
dlpaoid  is  one  of  revolution,  and  the  three  crystallogemc  axes,  its 
ijual  conj^ate  dicvmeters^  (f  221  and  222).* 

A  comprehensive  view  of  the  molecules  and  their  axes  is  given 
in  the  following  table : 

Prisms,  aU  of  whose  cryst  axes  intersect  at  i  axes  equal — Cvhe. 
right  angles,  and  are  therefore  conjugate  •<  two  only  equal — Rt.  Square  Pritm, 
ttet  of  the  ellipsoidal  molecule.  ( the  three  unequal — Rt.  Rectang,  Prirnn. 

Prisn«  whose /at.  axes  are  oblique-  i  lat.  axes  equal  conj.  diam. — Rt.  Rhombic  Prism. 
Iv  incL  and  are  therefore  conj.  i  lat.  axes  unequal  conj.  diam. — Rt.  Rhamboi- 
iCiin-  (i^ot  axes)  of  the  molecule  (  dal  Prism, 

'^,'.fMi^Zie::.TJ'^'^  *-  axes,  eqoal  conj.  ^.^-RK^toH^.n. 
therefore    conj.    diam.    (not] 
axes)  of  the  molecule.  ' 


two  lat  axes,  eq.  conj.  diam. — Oh.  Rhombic  Prism. 
I  the  three  axes,  uneq.  conj.  diam. — Oh.  Rbdl.  Prism. 


From  this  table  it  is  apparent,  that  all  possible  positions  of  these 
diameters  occur  in  the  forms  of  crystals,  from  an  equality  and  rect- 
iDgalarity  in  the  cube,  through  different  variations  in  length  and 
■tiiation,  to  a  general  inequality  in  length,  and  a  like  inec^uality  in 
fteir  mutual  inclinations,  as  in  the  oblique  rhomboidal  pnsm. 

Moreover,  we  perceive  that  all  the  prismatic  primaries  may  pro- 

•The  rhombohedron  thus  formed  differs  materially  from  that  proposed  by  WoUas- 
tNi,  (£  185).  The  molecule  influenced  by  these  axes  will  take  an  arrangement 
War  to  that  in  the  cube  and  other  prisms. 
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three  polea  of  one  molecnie  on  three  opposite  of  the  other,  and 
consec[ueatly  tlie  composition  is  parallel  to  a  plane  on  an  angle. 

An  example  of  the  second  kind  of  twin^  is  i^iven  in  f  357,  under 
Pyroxene,  which  represents  a  cryntal  compt.>ynded  parallel  to  the 
eage  it.  Figures  of  crystals  of  Feldspar  represent  other  fornis 
resulting  by  tliis  method ;  the  mnvilar  poles  of  tlie  vertical  axes  lie 
in  oj)posite  directions, 

Tfie  third  kind  of  twins  is  exemplified  in  figures  of  Calcite,  and 
in  other  species. 

O^mpound  crystals  composed  of  more  than  two  individuals,  arise 
from  the  occurrence  of  the  above  species  of  composition  parallel 
to  two  or  more  faces,  ed^es,  or  angles,  simultaneously.  Examples 
of  which  are  representea  in  figures  beyond. 

Fig,  281  represents  a  horizontal  section  of  a  crystal  of  Cerusite, 
tour  of  whoso  lateral  angles  equal  117°  14',  tlie  obtuse  angle  of  the 
primary  rhombic  prism^  and  two  equal  125^  32'j  twice  the  acuta 
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angle  of  the  same.     In  this  instance,  composition  of  the  first  kind 
had  taken  place  parallel  to  tsvo  faces  of  the  molecule  A. 

Fig.  2.12  is  a  horizontal  section  of  f  233,  (aiM*ther  crystal  of  the 
same  mineral).  Composition  has  here  taken  placti  between  A  and 
B»  and  subsctpiently,  tliough  almost  consentaneously,  C  was  added 
by  the  attractions  between  the  pol^  represented  in  contact.  In 
the  preceding  prism,  (f,  231),  the  union  of  B  and  C  witli  A,  was 
effected  at  xhc  Minu  instant^  but  here  the  addition  of  C  was  mibm- 
^laii  to  the  union  of  A  and  B,  and  from  this  has  arisen  the  equal 
inclination  of  C  to  the  other  molecules. 

In  compound  cnetals  thus  formed,  each  face  of  the  prism 
primary  plane.  Tlie  sanic  form  Tuay  result  fn^n  the  union  of 
and  B  merely,  without  the  addition  of  C,  provided  the  prism  A 
and  B  have  one  of  their  acute  lateral  otlges — the  distant  one* — 
truncated ;  for  the  two  upner  e<igi^  in  f.  ^32  are  pamllcl  u>  tho 
shorter  diagonals  of  A  and  B,  and  therefore  are  also  parallel  Uy  the 
trtmcating  plane  just  referred  to.    The  second  figure  under  the 
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1168  Aragonite  is  an  instance  of  thi^^  mode  of  formation ;  two 
W  the  lateral  planes  of  the  prism  aro  the  planes  ?l,  anci  f  nir  are 
priiaarj-  planes,  /,  and  the  cryatal  is  compot^iul  of  two  individiialsj 
the  planes  with  the  letters  accented  Mow,  belonging  to  one,  and 
tho^e  withont  the  accent,  helon^ng  to  the  other. 

A  horizontal  section  of  f.  234,  a  cryj4tal  of  Witherite,  is  exhibit- 
ed in  the  outer  liiies  of  f  :235.  This  prism  iliftera  from  the  prece- 
ding in  the  disposition  of  its  primary  angles,  which  are  lettered  a^ 
t,  c^  d.     The  angles  m  and  /i,  each  equal  twice  tJie  acute  angle. 

236 
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form  tlie  nucleus,  A,  B,  and  C,  D,  were  first  united,  antl  then 
\e  compound  nnclei  AB,  CD,  were  joined  by  the  action  of  the 
,  which  are  here  represented  as  nearly  in  contact.     Fig*  236  is 
t>Bsed  on  this  mode  of  strncture. 
In  f.  237,  a  compound  nucleus  is  represented,  in  which  compoei- 
lias  heen   eftbcted  parrallel  to  all 
lateral  faces  of  the   molecule  A. 
truncation  of   the  lateral   edges 
the    four    crystals,    B,   C,    D,   E, 
pv     '  "   M  ve  rise  only  to  a  cruciform  crrs- 
t.       .     I  the  action  of  the  central  mrjle- 
ile    A,   in  conjunction,  will  cause  an 
Idition  of  particles  parallel  to  A,  and 
ins  produce  the  other  two  rays.    Tins 
horizontal  section  of  a  stellate  crys- 
cerusite,  (see  under  that  species,) 
n'lssibly,  also  of  the  similar  stellate 
of  snow* 


V^ 


SteJlaie  or  Kefafjaml  tmm,  Uh^  those  off,  234  to  237  appm/r  to 
<^ble  in  ohlvjue  cpf/sfah.    There  are  monoclinic  species 
.re  near  12(P  in  the  vertical  prism — Orthoclase  is  aii  ex- 
ample  ;  but  although  in  triraetric  species  of  the  same  angle  such 
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compound  fomis  are  veiT  common,  tlioy  are  not  kiiOTm  in  Ortlio- 
clase  and  species  of  similar  fomi.  From  the  nature  of  the  a^i^re- 
gation  it  m  evident  that  the  attraction  above  and  below  the  middle 
plane  must  be  perfectly  symmetrical,  or  else  snch  symmetrical 
aggregations*  of  molecules  about  a  centre  could  not  take  place.  It 
is'  tnn^  that  three  oldique  prisms  of  120°  might  be  placed  with 
their  l>ack:s  together  so  as  lo  make  a  triple  crystal  with  asymmetri- 
cal pyramid  at  one  extremity,  and  a  corresponding  concavitv  beh)W. 
But  in  the  molecules  of  such  prisms^  the  lateral  axes  will  fiave  the 
front  pcrles  n  (or  s),  and  tlie  l>aek  poles  t!ie  revei-se ;  so  that  in  such 
an  aggi'egation,  all  the  molecules  in  the  nucleus  would  be  united 
by  pole?j  of  tlu?  mm^  immey  which  is  an  imposi^ibilitv.  If  the  prisms 
were  joined  l>y  the  acute  angle,  the  summit  would  be  a  cluster  of 
projections.  \Ve  have  sufficient  reason,  therefore,  for  cmicludiug 
that  in  monoclinic  fr*rrns  such  twins  are  not  po«sil>le.  Moreover, 
trimetric  forms,  Mdieri  lieraihedral,  m  in  Datlujlite,  do  not  become 
stellately  compounded,  since  they  are  potentially  monocliuic. 

Tlie  second  mode  of  composition,  mentioned  on  page  12>?,  does 
not  come  under  the  explanations  thus  far  presented.  Tlus  kiiul  of 
twin  cannot  occur  except  under  certain  cooditions.  If  two  mole- 
cnlefft  are  united  by  an  axis,  n  to  ^,  an  invei^ion  like  that  referred 
to  would  liring  n  against  n^  or  h  against  s^  and  would  be  impossible. 
But  if  two  molecukis  were  united  by  a  middle  point  between  an  n 
and  an  s,  then  an  inversion  might  taite  place,  and  the  right  half  of 
the  compound  form  might  have  the  plane  of  section  hi  or  mtfj  and 
constitute  a  twin  in  one  case  of  the  tirst  mode,  and  in  tJie  other  of 
the  second  mode,  Tims  it  appears  to  be,  in  Feldspar  and  Albite, 
An  ifuptirtant  conchisiou  Iience  follows.  Tlie  lateral  crt/titalJo' 
mi<f  axes  in  these  gi>ecies  are  not  at  right  angles  with  one  another, 
ike  tlie  erystnlhKfntphic ;  they  intei-sect  at  an  angle  corresponding 
with  the  angle  of  the  fundamental  pri^^nb  or  to  lines  connecting  the 
centres  of  opposite  lateral  faces.  The  CTystallograi»hic  axes  ar©  a 
luiithcmatical  convenience  simply,  and  ai'e  not  necessarily  the  cry»- 
ti'  "  s  tl^c  latter  may  inten^iect  at  obliipie  angles  sis  well  as 

v\.  le-s,  m  has  been  ai*«>ume<l  in  the  preceding  pages.     The 

same  conclusion  follows  from  the  relations  of  the  trfmetric  species 
tMir  1KK-'  in  angle  to  mouornetTic  tonus.     For  very  many  of  them 

S|iproach  the  regtdar  octahedron,  not  in  the  rhombic  octahedron 
mt  is  formed  on  the  ^v///r*of  the  rhombic  prism,  but  in  the  rectangu- 
lar octahedron  fonned  on  the  /y/i//^*^?  of  this  prism,  and  consisting  of 
planer  Vi  and  Vk  The  axial  lin^  <*ting  the  lateral  solid  angles 

of  *fuch  an  octaheiiron  are  h»  is  with  tlMwe  of  the  rrguUir 

o  II ;  but  they  cross  at  an  obiique  angk%  corresponding  to 

Uk  ..  .^.-u  of  the  rhomluc  prism. 

JU^ftaff^nic  ihmjKmnd  Vnjstnh, — Metagv^ic  cryatak  have  been 
dfisoribod  as  either — 
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1,  Doubly  genicnlated  crystals,  that  is,  those  which  have  been 
jarentlj  bent  snljseqnently  to  their  formation ;  or — - 

2.  Tb(>9e  which  are  composed  of  two  distinct  crystals,  united  by 
ieir  similar  parts. 

CoinjMiTind  crystals  of  the  former  kind  result  from  a  reversion  of 

tie  origf  !  ritj  in  the  molecnles  of  the  crystal,  after  the  cry 9- 

*  has  a  some  size*     Tlic  causes  of  this  reversi*  >n  are,  pro- 

iblj,  agents  that  are  not  uukno^Ti  to  us.     Heat  will  have  this 

Feet,  on  crrstals  of  tourmaline  and  other  minerals,  their  polai'ity 

"  ig  with  the  temperaturo.    Electricity  is  equally  an  efficient 

at  in  producing  similar  results. 

dt  AB  (f,  238)  represent  a  line  of  molecules  in  a  crystal  in  the 

if  formation,  with  its  poles  situated  as  there  seen,  the  marked 

rtles  being  north.     The  particle  0  is  sujjpoaed  to  be  on  the  point 

r  obeying  its  axes  of  attraction,  by  uniting  the  pole  n  with  m, 

Lt  tkis  moment  there  is  a  sudden  revemon  of  tlie  polarity  of  the 

rstal,  as  represented  in  A'B'.    Tlie  molecule  C  now  finds  a  re- 

it  pole  opposing  it — since  m  and  n  are  both  nortli — and  ia 

diately  drawn  around  by  the  attraction  between  o,  the  nearest 

atti,  and  m,  and  the  imion  exliibited  in  A"B"C  takes  place,  pro- 
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_  geniculation  in  the  ciystal.  The  process,  going  on  simul- 
leoui^lv  at  the  other  extremity  of  the  crystal,  causes  another 
iirnlation  of  the  same.  Fig.  231)  is  a  section  of  a  crystal,  in 
^lere  is  seen  both  a  paragenic  and  metageoic  composition. 
1  _  r^*r  was  etiected  as  above  described.  Geniculation,  pimillel 
to  a  plane  on  an  edge,  (or  plane  1/),  may  be  illustrated  by  means 
off.  *24(} ;  AB  is  agam  the  crystal,  C  the  next  particle  to  be  added. 
Hie  molecules  are  those  of  a  right  square  prism,  which  form  is 
I  "*  rly  subject  to  these  accidents.  In  tlie  figure,  tliese  mole- 
on  one  of  their  sides,  and  only  one  lateral  axis  is  seen ;  the 
iVtJjcr  directing  it^  north  pole,  ^%  towards  the  observer.  Tlie  \mion 
of  jn  Mild  n  is  again  prevented  by  a  rcvei-sion  of  the  polarity ;  m 
t  ^  attracts  the  nearest  nortii  pole,  which  is  s.     A  revolution 

iiust  hence  take  place*     But  during  this  time,  the  unlike 
tnd  Uj  (the  vertical  of  the  prism),  are  acting  tm  one  another, 
and  tending  towards  a  union ;  consequently,  the  molecule  will  as- 
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snme  the  intermediate  position  seen  in  A"B'C,  in  which,  eontact 
has  taken  place  at  tlie  point  of  equilibrinm  between  two  poles. 
Fig.  2()H  represents  a  crystal  of  Rutile  genictilated,  either  by  this 
or  the  next  method. 

A  similar  composition  could  not  occur  in  the  right  rectangular 
prism ;  for  s  could  not  be  united  to  m^  since  they  belong  to  milike 
axes,  and  consequently,  tliere  must  be  a  revolution  of  180^,  to 
bring  r  into  union  witli  m.  We  henco  see  why  the  right  square 
prism  is  particularly  sulyect  to  tliis  kind  of  gemculation. 

An  explanation  of  metagenic  geniculation,  parallel  to  an  octa- 
hedral plane  1,  flows  readily  from  the  above*  Fig.  316,  under 
OaBBiterite,  may  be  an  example  of  this  kind  of  geniculation. 

The  remahiing  kind  of  compound  crystal  is  represented  in  f.  346, 
of  the  species  Quarts:.  It  is  perfectly  analogous  to  the  ordinary 
union  of  two  molecules ;  for  the  crystals  are  UTiited  by  their  similar 
faces.  Tliey  were,  probably,  brought  originally  into  this  parallel 
sitiiation,  by  a  pnicess  aualogoiLs  to  electrical  induction,  or  the  mu- 
tual action  of  tneir  attracting  influences. 

FDEHATION   OF  8E00NT>AEY   PLANES,    AND  OEIQIN   OF  CLEAVAGE,* 

It  has  been  abundantly  explained  that  the  same  substance  may 
crystallize  under  a  variety  oi  forms,  all  being  modifications  of  one 
type.  A  species  may  occur  under  the  form  of  a  cube,  or  a  cube 
witli  triim^ated  edj^^s,  or  with  bevelled  edges,  or  witli  variously 
modiiied  angles.  ^,  M^/i,  a  cefiain  state  of  the  aUradii/n  in  a 
frwUcvle  wiUpTodum  tfw  privuiry  cuhi\  nmw  variation  fnmi  ttm 
stnte  ia  neoettsart/  to  produce  cmother/onn^  mid  a  different  vanation 
for  every  diffenmt  secondary  form. 

In  view  of  the  fixed  sinij>le  ratios  of  mathematical  exactness^ 
governing  secondary  planes,  it  is  obvious  tliat  ths  variations  wfrieh 
th^  attraction  undergoes^  are  in  90fm  limed  ratio.  And  as  similar 
parts  of  crj'stals  are  similarly  modified,  and  similar  parts  are 
thoee  similarly  situatod  as  regards  like  axes,  the  hmnoloaam  p€Mrti 
^ mof^cnlt'j^  r  r  the  variation  mmilarhj  and  mmm$afi^ously. 

The  only  t  is  to  this  last  principle  are  the  cases  of  hemi- 

hedrism,  ih  which  tialf  the  similar  t>ai-t)^  are  modified  alike;  and 
hence  if  folI«nvs  tliat  in  mmt"  ca.itej^  tJie  part^  if  a  mohcuU  mi  two 
o^poftiit'  md*:s  of  a  i>oh  may  ntidrrgo  a  different  amount  of  varia- 
tion of  attraction:  but  this  takes  place  symmetricallyj  with  refer- 
once  to  all  the  poles. 

In  the  formation  of  a  eube  with  truncated  edges,  the  cube  is  not 
finished  out  on  tlie  edges.  77i**r^  #X  thK>refort.  when  ^econimy 
planea  are  formed^  a  dtrndmUicn  tf  the  fore^  of  attraction  in  the 
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iiM  ]0f  the  ama^  mnee  these  awes  fail  of  mmpUih\g  th& 

fUFWMty  soli. ,  .,.,d  tMs  (Umimdum^  m  mom  shown^  is  in.  some 
simple  ratio, 

Ib  an  enlarging  cube,  the  inolecules  are 
iddeil  in  plaiien  of  mcr6a<^iug  breadth,  ad 
in  ihia  way  only  would  the  Ibrm  continue 
to  be  a  cube.  If  we  consider  the  case, 
we  find  that  the  central  molecule  attracts 
a  molecule  by  each  of  its  poles,  and  also 
sinmltaneouslv  the  added  moleciJc^  act 
br  thuir  lateral  axes  to  complete  the  plane, 
We  observe  in  the  sectional  view  (dirough 
ibe  centre)  In  f.  241,  when  A  by  its  axes 
mites  witn  four  B's,  the  B^  simultane- 
oosl Yt  while  in  ttie  act  of  union,  unite  with 
\%  B',  B',  B' ;  and  thus  the  square  fomi  is  retained.  This  is  a  eim- 
I©  statement  of  the  process. 

If  uow  when  the  Ks  are  uniting,  theii'  lateral  axes  do  not  act  at 
the  same  time,  then  the  forming  cube  will  have  the  edge^  tran- 
cated  aa  in  £  17,  To  understand  this  we  must  study  the  steps  in 
the  process.  Fig,  242  presents  the  same  secondary  planes  as  in  f. 
"""7,  without  the  primary  faces.  It  is  obvious  that  in  the  enlarge- 
of  such  a  secondary,  when  the  summit  molecule  is  annexed, 
era/  axes  do  not  act  as  they  do  when  the  cube  is  formed :  but 
another  molecule  is  added  beyond,  then  they  act  laterally, 
[lis  naayperhaps  be  mure  clearly  seen  in  the  transverse  section  m 
.  243.  When  A  attracts  B,  B  does  not  act  lateraUy  as  in  fl  241 ; 
does  not  so  act  mitil  E  attracts  C,  when  a  C  is  added  either 
ade  of  B.    So  C  acts  laterally  when  a  D  is  added  to  C,  and  not 
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Again*  in^f.  244  we  have  a  section  of  another  figure,  (the  same 
Kjot  V         L-  in  f,  32)^  showing  the  arrangement  of  molecules  in  a 
itrne  such  a  section.     Examining  it,  we  perceive  that 
r  it;  ii        '     •  the  extremity  of  the  central  axin,  two  mole- 
!►,  G,  ;i  i  id  on  eitlier  side  of  F,  and  none  laterally  to  G, 
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This  figure  represents  the  formation  of  the  secondary  plane,  hav- 
ing the  ratio  1 :  2,  as  is  e^dent  trom  inspection j  and  i\  242  or  243, 
[lother  with  the  ratio  1  ;  1. 
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If  the  period  of  time  occupied  by  the  nnion  of  a  molecule  be 
repre<sented  by  ^>,  then  when  tne  hiteral  axes  act  only  af^er  the  pe- 
riod of  time  y;,  and  then  add  a  single  row  of  molecules,  the  second- 
plane  is  the  truncating  plane  1  : 1.  For  the  plane  having  the 
_Atio  1 :  2,  in  which  two  are  added  laterally  to  one  temiinalTy,  or 
what  is  eouivalent,  one  laterally  for  every  half  one  terminally,  the 
dme  would  be  ^p  *;  for  the  plane  1  :  3,  the  time  would  be  i/>. 

To  understand  the  origin  of  planes  on  an  an- 
gle, wo  must  again  consider  the  actual  circum- 
stances. Fi^.  245  (the  same  secondary  as  in  f. 
15)  will  aid  tlie  mind  in  concei\nng  of  it.  Here, 
when  the  Buramit  particle  unites  it^^elt^  it  adds 
nothing  laterally,  as  was  the  ca«e  also  in  f.  243; 
when  another  unites  beyond,  then  four  particles 
are  united,  one  by  each  lateral  pole;  hut  tliese  four  add  ni»thing, 
until  still  another  particle  is  added  to  the  smnrait.  In  tliia  case 
there  is  an  interval  of  time  p,  between  the  action  of  the  tenninal 
and  lateral  axes,  and  another  interval/*,  between  the  adding  of  the 
four  molecules  and  the  action  by  ihir  lateral  axes,  iVnd  this  is 
the  diflerence  between  the  plane  truncating  an  aJJ|rle,  (f.  15),  and 
another  truncating  an  edge  of  a  cube,  {t  17),  Tuis  plane  trun- 
cating an  angle  has  the  ratio  1:1:1.  For  a  plane  1:2:  2,  the 
times  will  be  each  \p^  and  for  any  plane  l:m\  n,  the  times  will 
be  ip  and  ip. 

It  appears  that  the  lateral  axes  act  less  speedily  therefore  for  the 
tmncuttng  plane  of  an  angle,  than  tor  that  of  an  edge :  the  centre 
of  the  fomier  in  a  cube  is  54'^  41'frnm  the  centre  ol  the  face  of  the 
cube,  and  tlie  centre  of  the  latter  fi-om  the  same  is  45^. 

We  have  before  observed,  that  the  production  of  secondary 
fonns  depends  on  the  fact,  that  the  force  of  attraction  in  I  he  axes 
of  the  molecule'*,  when  secondaries  are  p^duced,  is  leas  than  that 
which  is  exerted  when  the  primary  prism  or  cube  is  fomuHl.  But 
we  cAnuot  8upp«>se  the  whole  force  of  attraction  in  a  rnoU'cnle  to 
be  cUffc?rent  m  ditferent  circumstance©.  No  facts  nor  reasoning 
wouhl  i^ustain  tliis  conclusion.  Wc  may  admit  that  tlie  attraction 
nmy  be  more  concentrated  in  the  primary  axes^in  some  cases  than 
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in  others*  It  is  well  known  that  tlie  polar  condition  in  bodies 
does  not  imply  an  addition  of  foree,  but  simply  an  axial  action  or 
ooocentration  of  the  force.  Tliia  concentration  or  excited  action 
maj  be  induced  by  the  condition  of  neighboring  biKiiee  or  influ- 
eoces ;  and  different  bodies  should  differ  widely  m  their  suscepti- 
biliQr  to  it,  as  is  evidently  the  fact.  Now  it*  the  attraction  is  leas 
eoocseiitrated  in  the  primary  axet^,  when  a  secondary  plane  forms, 
^  uU0rvtd  of  tinw  above  alluded  to  as  characterizing  the  fomia- 
tian  of  difterent  secondaries,  will  be  longer  or  shorter  accordmg 
to  di©  state  of  concentration  in  tlie  i)riiaary  axes.  The  more  or 
kas  diffused  state  r>f  the  attraction  is  connected  with  tlie  kind 
of  secondary  proiluced. 

But  when  we  observe  in  a  complex  cryetal  the  evenness  of  the 
fitOds,  tlie  neat  regularity  of  the  eclgcs,  and  the  ptirfectlon  through- 
out,  even  when  many  secondary  [danes  are  c*unbined,  it  appears 
dear  that  such  forms  coidd  not  result  from  &imply  a  generally  <hf- 
fbaed  state  of  the  attraction,  any  more  than  a  primary  could  be 
m  pnxluced.  In  each  case  there  m\m%  be  as  many  di^tiuL't  poles 
IB  there  are  planes,  Ulien  therefore  the  principal  axes  luse  their 
eoQC*  ^^  this  lr»s8  consists  in  a  disbibution  nf  the  force  into 

iQboi  axes  intermediate  Ijetween  tbe  primary  axes.     For  a 

tmncatiuii  of  the  edges  of  a  cube,  the  intennediate  axes  Witnld 
iiave  their  pole**  just  at  the  middle  point  between  every  two  poles 
of  til©  primary  axes ;  for  a  truncation  of  the  angles^  the  poles 
would  be  at  tlie  middle  point  between  eveiy  three  poles.  We  have 
rked  on  the  symmetrical  arrangement  of  secondary  planes  in 
1,  and  this  would  tbllow  from  the  necessary  symmetrical  ar- 
»iient  of  such  axes.  Moreover,  the  length  of  time  jf>,  will  be 
the  farther  the  secondary  pole  is  situated  froni  the  primary 
And  tliis  is  true  in  fact.  The  pole  fur  the  octahedron  is 
be  most  distant,  being  at  the  central  point  between  three  primary  ' 
olea.  The  number  of  combined  secondary  forma  may  stdl  seem 
lyBterious.  But  a  ciystal,  in  its  capacity  as  a  unit,  would  neces- 
rily  have  a  corresponding  character  in  its  different  parts  to  that 
niorecules  of  which  it  consists,  and  consequently  tlie  attrac- 
exerted  by  the  molecules  in  these  difterent  parts  would  corres- 
ad,  occasioning  thus  the  secondary  planes.  The  relative  extent 
of  the  several  different  kinds  of  planer  will  depend  primai'ily  on 
tile  relative  force  of  action  in  the  dilFerent  setj?  of  axes. 

These  considerations  lead  us  to  conclude,  that  ihs  dimimdi&n 
^af'  * '  i  foree  in  the  jmmary  axea^  an  ivhick  theformuiiou  of 
a  0rM  ^f^j>4*^}nJfi^  fyipftiMfn  in  thepartml  ad  km  of  ihh  force 

i/r  '  icaUy  mt suited  tmth  referem^  to 

rim\^  /•  w  lesB  ammtiii  of  diminution^ 


*  In  the  case  of  suli&tauccd  rhut  Terj  Beldom  crystAlUse  or  never,  wo  1ii»t6  eri- 
4rae«  thfti  the  polur  for«<»  are  weak. 
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The  relation  of  tlie  planes  in  Hnmite  (see  page  69,  and  this 
Bpecies  beyond)  have  an  important  bearing  on  this  subject.  Tlie 
plane:^,  or  the  nuinbei"s  expressing  tlieir  axial  proportions,  are  parts 
of  infinite  series,  which  are  difterent  in  the  three  crystals.  Such 
ithematical  series  |x>int  out  definitely  a  mutiifll  dependence 
the  planes  of  each  form  ;  tJiey  suggest  tbat  the  modifications  of 
[tlie  attraction  upon  which  tliey  depend,  are  connected  with  the 
^different  conditions  of  the  attraction  that  may  be  represented  by 
[icnrves  to  which  snch  infinite  series  lead. 

The  same  crystalline  funn  may  have  different  cleavage.    For 

example,  cubes  of  Oaleua  have  a  cubical  cleavage^  ivhile  cubes  of 

|flu»>r  spar  have  an  octahedral  cleavage,  or  yield  octalieflrons  when 

eleaved.     These  difierent  circumstances  would  result,   provided 

in  one  case  (for  Galena)  the  three  primary  axes  of  the  molecule 

Fere  dominant,  and  in  the  other,  the  eight  intermediate  or  octa- 

liedral  axes.     Tlie  arrangement  of  the  molocides  in  each  case 

roukl  depend  on  the  A>nimant  axes,  and  so  also  would  the  direc- 

ion  of  the  cleavage.    Hence,  the  direction  q^deava/i/e  nuxy  som6- 

ivies  ifulimUe  in  any  ^peeies  of  TnaUer  which  act  ofasoea  is  dmn^ 

nant^  the  primary  or  a  seconduri/  set 

In  tbe  preceding  paragraphs,  after  explaining  the  general  polar 
action  of  crystal  Ingenic  or  cohesive  attractifui,  we  have  pointed  out 
the  modification's  of  cf^ndition  this  atti'action  undergi>es,  tlie  simple 
ratif:»s  presented  by  these  m*  idifications,  and  their  dei>ondence  on 
the  formation  of  mtermediate  axes.  Cohesive  attraction,  instead 
of  being  a  constant  force,  as  might  be  inferred  from  the  ordinary 
definitions,  ai>pears  tlierefore  to  be  complex  in  its  actions,  yet  sim- 
ple in  the  general  laws  by  which  this  complexity  is  produced. 

Owing  to  some  intrinsic  or  extrinsic  nifluence,  (the  presence 
and  comlition  of  matter  near  by  or  commingled  witlt  the  crystal- 
*  lisiBg  material),  the  primary  axes  may  be  sustained  in  an  excited 
state.  But  if  there  is  nothing  to  sustiiin  or  excite  this  concen fixa- 
tion, and  the  action  is  quiet,  or  if  bodies  around  induce  it,  owing  to 
their  own  condition,  the  attraction  becomes  more  difli^sed,  Hnase- 
condary  axes  multiply.  All  tbe  crystals  of  a  locality  or  region 
havi  "    the  same  fonn. 

TL  uicy  of  certiiin  forms  in  some  species  is  e%ndence  of 

the  peculiar  susceptibilities  of  the  molecules  of  thee^e  substances. 
Tims  tlie  calc  spar  in  the  limestone  of  Lockport  has  tlie  dog-tooth 
ahai>e,  the  scalene  dodecahedron  ;  that  of  Boonville,  N,  T.,  ocoura 
in  snort  six-sided  prisms.  TIu\t  of  the  Kossie  lead  region  in  com- 
plex combinations  of  different  secondary  planes  with  Uie  primary. 
Thew  ^"        '     '  '       h6V0iria$iofuiqfai'      ^  ^,prod'ueit>ij 

'  ffarc^;  imd  the  cam0$ 

f.j  ,  d4  areas. 

VUavuge, — The  pccaliaritioe  ot"  cleavage  give  ub  information  on 
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tDOther  pofiit,  respecting  cohesive  or  cn^tallogenic  attraction. 
Tlie  facility  of  cleavage  in  prisrasi  difiers  in  the  direction  of  unlike 
axes.  Topaz  cleaves  easily  parallel  to  the  Lase  of  the  prism,  and 
hardly  at  all  in  other  directions.  This  difference  does  not  depend 
Vpoa  the  relative  strength  of  atti-action  in  the  uneqnal  axes;  for  it 
k  often  the  reverse  oi  this,  xlgain^  while  some  of  the  hardest 
flobstances  have  perfect  cleavage,  other  soft  species  have  none. 

If  then  this  quality  has  no  relation  to  the  strength  of  the  at- 
traction which  unites  molecule  to  molecule,  it  must  depend  on 
some  peculiarity  in  the  manner  in  which  this  force  acts.  This 
fiiroe  may  act  in  two  ways  ; — either  emitimum^hj or  mfrnnttkd^ } 
tad  the  latter  mode  only,  could  produce  the  result  in  \iew.  The 
icticm  of  force  in  nature  appears  to  he  generally  intermittent  Al- 
tamate  action  and  comparative  inaction,  with  corresponding  results, 
IT©  everywhere  exeraplilied  in  organic  growth  ;  and  it  is  therefore 
QO  anomaly  that  it  should  he  cxemplilied  in  the  inorganic  kingdom.* 
When,  therefore,  cleavage  is  produced  in  crystallizationj  the 
mion  of  layers  of  molecules  takes  place  hy  an  intennitted  action  ; 
that  is,  witli  regular  succeBBive  variations  or  pnlses  in  the  intensity 
of  the  fnree  of  attraction.  This  intermitted  action,  when  reduced 
to  the  adding  simply  of  single  layei's  in  suece.ssirin,  hecome^  con- 
tinnoua.  On  these  principles  there  might  he  evQry  variety  of  this 
qnahty  in  nature,  and  there  should  be  no  necessary  connection 
DetwiMsn  cleavage  and  strength  of  attraction.  We  therefore  infer- 
tbat  the  action  of  co/t/*m^oe  attra^iian  w  often  inteTmitt4'7it^  pro- 
Aiemo  ^eri'Ot^  rettult^^  (tw  eQ'emplJJi^^d  in  the  clmvaye  of  (ynji(tuh\ 
mdiAtf  y?ecijic  rale  of  tutenwittent  atiimi  is  different  for  unefual 


•  Hie  BOOc^Mive  layers  in  wood,  the  ppritHUcnl  reproduction  of  leftveii  or  flowers, 
^1  of  yoting  in  nnitmiU,  and  the  seriate  arrangement  of  parts  in  inonv  plants  and 
Ij^  ttU  iUoetriite  intermittent  growth.  In  some  soophytea  the  hvnU  form  in 
MMewtire  series  of  two,  four,  or  six,  or  rouiq  other  fijced  number ;  in  other  aaafiA 
•ppodte  iiidea  altematv  in  budding,  or  when  there  arc  several  rows,  tha  rows  bud 
Ri  euceeedtoa  ;  and  these  are  exumplea  of  intermittent  action. 

lia  epira]  arrangement  of  leaves  in  vegetation,  is  another  illustration  of  inter- 
oitteni  growth  ;  for  here  the  different  sides  of  the  growing  plant  bud  successively, 
br  Ui«  ai iQ pi «  reason,  of  universal  application,  that  reproduction  produces  tem- 
fmngy  cjch»aation,  or,  that  force  is  exerted  intermittedly. 

Tk»  Jtutwaiifn^  of  molecular  force  is  also  an  example  of  intermitted  action,  and 
nvit  lie  at  the  basis  of  the  uuiveraal  principle  on  this  subject  to  which  we  hava 
illoiitiJ.  The  realit)r  of  this  pulnation  we  cannot  doubt.  The  undulatorj  theory 
of  light  must  be  received  as  fully  demonstrated ;  and  if  it  is  an  ether  that  pulsatafl, 
ilia  tDoloctilar  force  whicb  makes  it  pulsate,  and  this  implies  pulsating  action  in 
iMleealar  force  itsielC 

Hie  Attraction  of  cohesion  is  »hown  by  cleavage  to  be  intermittent  in  int^Mit^  ; 
vt  d*»  not  learn  from  it  that  there  is  any  actual  intermiaston  of  time  in  the  exertion 
•f  Uia  foft^e,  or  a  variation  in  rate  of  pulsation, 

f  Maoj  crrstals,  as  remarked  on  page  lit),  have  parallel  striations,  which  consist 
of  alternations  of  two  or  more  sets  of  planes.  Thus  euhes  of  pyrites  very  generally 
ia»e  ib«ir  faces  marked  with  striie  which  are  oscillations  between  a  plane  replacing 
^  edgCf  KOd  either  a  £[icf»  of  the  primary  cube,  or  another  plane  of  the  same 
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In  aggregated    crystallizatiotis,  there  is  a  mass  of  material 

itering  the  solid  &tate  together,  and  no  opportiiiu tj  exists  for  sin- 
gle crj'stak  to  i»erfect  tlieiiiyelves.  While  a  liquid  ma.s8  is  cnnliug, 
whenever  the  teinperaturo  of  goliditication  is  reached,  at  immber- 
less  points  througlioiit  tlie  mfiss,  ciystallization  will  begin :  and 
togetner,  an  aggregation  i  if  crowded  crystals  or  grain^s  is  produced, 
with  no  external  regidarity  of  fiirm  ;  in  otlier  words,  the  yramdar 
etructure.  The  same  will  Jbappenin  a  crystallising  solution,  if  the 
process  goes  on  rapidly. 

WTien  a  solution  is  spread  thinly  over  a  large  surface,  niimite 
ervstalline  points  incrust  the  whole;  and  if  the  solution  be  gradu-: 
allv  supidied  as  crystallization  goes  on,  it  is  obvious  that  the  minute 
pomts  may  elongate  into  crowded  prisms  or  fibres,  producing  a 
Jibrom  druetun',  Sueli  a  structure  is  couimon  m  narrow  seams  m 
rocks,  and  tlie  fibres  are  usually  elongated  across  tJie  seam. 

TIr*  rfmA'fntru*  sir  mi  u  re  is  another  result  de})endiiig  on  the  rate 
of  solidification  connected  olYen  with  tlie  rate  of  chemical  com- 
"biiiatiou.  In  the  first  place,  the  nucleus  is  always  a  cluster  of 
molecules,  instead  of  a  single  one,  as  in  a  simple  crystal  The 
structure  sometimes  coimnences  around  some  foreign  body  as  a 
centre,  though  the  aggi*egation  is  often  without  any  projier  luicleua 
except  that  of  the  cluster  of  moh?cule8  that  first  solidified.  Tlie 
second  jirinciple,  on  whicli  the  concentric  structure  depends,  is  the 
♦  tendency  «»f  a  bndy  to  C4:>nnnunieato  its  own  condition  to  cither 
bodies  within  its  ini'luence.  This  law— the  law  of  equilibrium,  and 
contact  or  catalysis  in  chemistry — is  one  of  the  universal  laws  of 
existence.  According  to  it,  eiUier  a  collection  of  molecules  enter- 
ing the  solid  state,  or  any  foreign  body  already  solid,  will  tend  to 
bring  adjacent  liodies  into  the  same  or  an  iuteruiediate  condition. 
If  Busce|»tible  to  this  iiifiuence,  the  particles  adjoining  become  as- 
similated, and  unite  to  the  nucleus ;  these  again  act  u]ion  others 
adjoining,  anrl  thus  a  sjiherical  form  is  pn.>duced,  as  a  result  of 
Buecessive  development.* 

Tlie  influence  of  foreign  substances  associated  with  a  crystallijG- 
ing  mineral  isknovni  to  cause,  not  only  secondary  planes,  but  also 
considerable  variations  in  the  angles  of  ciTstals,  even  when  tljey 
are  cliemically  inert.  Tins  has  been  attributed  to  an  intervention 
simidy  of  the  foreign  particles  among  the  othei«.     But  IL  I>i  icklee 


\ 


MoondArjr*  Souia  ootAhedrons  of  Attor  mftr  Iiavo  Htm  wliich  ooniiflt  of  minute  (*n!i«8^ 
Th<*««  fAct#,  and   llicv  nou  ana  w«U  knoum,  show  h  frequcri f  '  i-ni 

tnodn  nf  acHon  in  ttu  ix**  uf  mntr^ouli'ii,  (or  n  B^oining  itril  \\i- 

f„r.^Mf  ...  ♦.  I     MM,i   dut  L   .,..;.. ,..-^  are  wdl  culled  nn  '*  oseilUtory   001**^^4 .^hh^'m     0/ 
J  *>f  «inow  ofteu  woU  illuBtratc  iiit*'miitl*i»t  Atitiori. 

Tie  stnioturo  her*'  AxpUined  i»  nnnlo^ou*  in  uiitny  ri«n«#li  to  lb« 
oiri'uUr  tittd  «pherieal  fofiii*  in  vctjy^vtjilion.  71i«7  ^ruwin^;  lichen  cxtcndu  it««lfcir^ 
eidftrly,  owin^f  lo  jiroifn^Mivfi  a^piittiihitHui  or  dcv«lopQictit.  Tlii*  prove**  00  ftimt* 
1*rity  of  nature  l>Mt«^v««n  tin*  organic  forcc»  uifi  eohmivc  attraction  ;  it  only  »how» 
Uiat  difftront  £orc«a  act  under  a  common  Uw. 


THBOBEnOAL  CBYBTALLOGENT.  161 

regards  it  as  due  to  a  change  in  the  axial  molecular  attractions  of 
the  crystallizing  material,  and  by  way  of  illustration  he  alludes  to 
the  influence  upon  a  planetary  system  from  the  sudden  appearance 
in  it  of  8  new  body:  the  attractions  of  the  foreign  particles 
modi^  more  or  less  the  molecules  of  the  associated  materiiJ. 
This  cnemist  states  that  bimalate  of  ammonia  was  thus  changed  a  de- 
gree or  more  in  angle  in  his  experiments.^  It  has  long  been  known 
mat  a  change  in  refraction  or  polarization  is  produced  by  tibis 
cause :  but  Senarmont  has  auite  recently  rendered  certain  salts 
(as  nitrate  of  strontian)  pleocftroic  by  the  same  process — that  is,  by 
•the  introduction  of  foreign  substances  through  crystallization,  whicn 
were  afterwards  removed  byrecrystallizations  in  pure  water.f 

We  have  thus  reviewed  some  of  the  various  ficts  presented  by 
matter,  as  it  exists  around  us.  Observation  has  proved  more  prof- 
itable than  closet  speculation  in  animal  and  vegetable  Physiology ; 
and  thus  it  will  be  with  regard  to  the  oreanizmg  force  of  the  so- 
called  inorganic  kingdom,  xhe  fact  that  the  attraction  of  molecules 
is  liable  to  modifications  of  condition,  and  especially  the  simple  yet 
fixed  relations  between  these  modifications,  nothing  but  a  crystal 
eould  make  known  to  us.  Yet  the  principle  is  as  wide  as  the  uni- 
Terse  in  its  application ;  for  we  live  m  a  universe  of  molecules,  and 
an  the  grandeur  of  physical  nature  is  the  residt  of  molecular 
fi»rces. 

From  the  late  rapid  progress  in  science,  we  may  be  encouraged 
to  hope  that  ere  long  this  entrance  to  one  of  the  innermost  recesses 
of  the  works  of  nature  will  be  thrown  open,  and  that  the  qualities 
of  atoms  or  molecules,  their  forms  and  peculiarities,  will  soon  be 
fcDy  understood.  Its  connection  with  the  science  of  chemistry, 
and  other  physical  sciences,  renders  it  deserving  of  very  minute 
experimental  research.  Beautifully  and  truly  was  it  long  since 
observed  by  Gulielmini,  in  his  work  on  OrystcUlisdtion — ^an  author 
who,  though  afterwards  forgotton,  had  a  clearer  insight  into  the 
nature  of  crystallization,  tnan  any  of  his  contemporaries,  and 
many  of  his  successors — ^p.  144 :  "  Crystallizatio  geometrizantis 
aaturse  opus  quoddam  est,  et  sane  mirabilissimum ;  di^imi  ideo 
xA  totis  ingemi  viribus  totacjue  mentis  contentione  exquiratur,  non 
quod  spectet  tantam  amoemtatem  et  voluptatem,  quae  mirabilium 
adentiam  consequitur,  verum  etiam  ob  maximam  in  re  physica 
atilitatem  ;  videtur  quippe  Natura  hie  se  prodere,  et  omni  exuta 
velamine  non  qu'alis  esse  potest,  sed  qualis  actu  est  sese  prsebere 
ecmspiciendam." 

*  Compt.  Bend,  de  V  Acad.  Sci.,  1848.  xxvii,  270.     Compt.  Rend,  de  Laurent,  ete., 
IMO;  Ann.  de  Ch.  et  de  Phys.  1863. 
f  Compt.  Kend.  de  V  Acad.  Sci.  1854. 
^         ^  21 


PART  11. 


PHYSICAL   PROPERTIES    OF   MINERALS. 


L  CHARACTERS    DEPENDENG   ON   LIGXTT. 


LioHTinay|be  eitlier  refleci^d^  f/mnsmitted,  ot emitted.  The  qual- 
ities of  minerals  thus  produeeil  are  of  six  kmds : — 

1.  Lustre;  depending  on  ihep/wer  and  manner  of  r^teding 
light, 

2.  Color  ;  depending  on  the  kirnd  of  light  reflected  or  trans- 
mttted'. 

3.  DiAPiiJLjcEmr ;  depeBding  on  lih^ power  of  transmiUing  liglit, 
4-  Refraction  ;  dei>endin*^  on  the  mamner  of  tranmiitthtg  light, 
6.  PoLARizA-noN ;  depending  <m  tJie  manner  of  trmimmtting  or 

refl^ecting  light,  and  due  to  the  pi>lar  nature  iDf  forco. 

6,  PiioepHoHESCENCE ;  depending  on  the  fmoer  of  emitthiff 
light 

I.   LUBTRE. 

Tlie  lustre  of  minerals  varies  with  the  nature  of  their  fmrfaccs. 
A  variation  in  the  quantity  of  light  reflected,  produces  difierent 
degrees  of  intrnmtt/  qflukrej  a  variation  in  the  nature  of  the  re* 
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jroduces  diflferent  hi/nds  of  lustfre. 


a,  djf  of  imtre  recognized  are  six. 

L  MekUllc:  iLe  lufltre  of  metals.  Imperfect  metallic  Instre  is 
expressed  by  the  term  msb-meiaUic, 

2,  Vitremi^ :  the  lustre  of  broken  glaaa.  An  imperfectly  ritre* 
oufl  lustre  is  termed  milMHtrmus,  The  Wtreous  and  sub-vitrcons 
lustres  are  the  most  common  in  the  mineral  kingdnm,  Qnartz 
pn»»i*s*ces  tlio  fomier  in  an  eminent  degree  ;  calcareous  spar,  often 
the  latter.  Tliis  lustre,  in  each  ca^ie,  approaches  the  lustre  of  bro- 
ken gla^8  of  the  color  of  the  mineral. 

3.  lit^mnou^ :  Inwtre  of  the  yellow  ressins,  Ex.  Opal^  and  some 
yellow  varieties  of  Blende. 

4  PeaHy:  like  pearl.  Ex.  Talc,  Bnicite,  Stilbite,  ttc.  When 
united  wnth  sub-metallic,  as  in  Hy|)er8theiie,  the  term  m^talUo 
^  %Hy  is  usckL 

5.  Silky:  like  silk  ;  it  is  the  result  of  a  fibrous  structure.  Ex. 
fibrous  Calcite,  tihrous  Gypsum. 
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6.  Adcmumtine :  the  lustre  of  the  diamond.  When  also  sub- 
metallic,  it  is  termed  metaUi(Hi(l(im(mtine.  Ex.  Cerusite,  Pyrargy- 
rite. 

J.  The  degrees  of  intensity  are  denominated  as  follows  : — 

1.  Sjplenaervt:  reflecting  with  brilliancy,  and  giving  well  defined 
images.    Ex.  Specular  Iron,  Cassiterite. 

2.  Shining  :  producing  an  image  by  reflection,  but  not  one  well 
defined.    Ex.  Gelestine. 

3.  Olistening  :  affording  a  general  reflection  firom  the  surface, 
but  no  image.    Ex.  Talc,  Copper  Pyrites. 

.  4.  Olirmnering:  affording  imperfect  reflection,  and  apparently 
from  points  over  the  surface.    Ex.  Flint,  Chalcedony. 

A  mineral  is  said  to  be  duU  when  there  is  a  total  absence  of  lus- 
tre.   Ex.  Chalk,  the  Ochres,  Kaolin. 

These  different  degrees  and  kinds  of  lustre  are  often  exhibited 
differently  hjtmldke  faces  of  the  same  crystal,  but  always  similarly 
b^  like  faces.  The  lateral  faces  of  a  right  square  prism  mav  thus 
differ  from  a  terminal,  and  in  the  right  rectangular  prism  the  lateral 
fiu^es  also  may  differ  from  one  anomer.  The  surface  of  a  cleavage 
I^ane  in  foliated  minerals,  very  commonly  differs  in  lustre  fi'om  the 
odes,  and  in  some  cases  the  latter  are  vitreous,  while  the  former  is 
pearly.  As  shown  by  Haidinffer,  only  the  vitreous,  adamantime 
and  metallic  lustres  belong  to  faces  perfectly  smooth  and  pure.  In 
the  first,  the  index  of  refi'action  of  the  mineral  is  1*3 — 1*8  ;  in  the 
second,  1*9 — 2-6  ;  in  the  third,  about  2'5.  The  pearly  lustre  is  a 
result  of  reflection  from  numberless  lameUsB  or  lines  within  a 
translucent  mineral,  as  long  since  observed  by  Breithaupt. 

n.    COLOR. 

The  external  color  of  minerals  often  differs  from  the  color  of  the 
powder,  or  that  of  a  scratched  surface.  The  latter,  called  the 
Gtreak^  is  tibe  most  constant  character,  since  it  seldom  varies  in  the 
same  species.  Tlie  mineral  species  are  liable  to  so  many  accidental 
mixtures  of  foreign  substances,  that,  in  general,  little  reliance  can 
be  placed  on  the  external  color.  The  metals  and  the  metallic 
oxyds  are  among  those  species  which  are  least  subject  to  variation. 

The  following  eight  colors  have  been  selected  as  fundamental,  to 
&cilitate  the  employment  of  this  character  in  the  description  of 
minerals :  Wktte^  Gray,  Black,  Blue,  Oreen,  TeUow,  Iced,  and 
Brown. 

a.  MetaUic  Colors. 

1.  Copper-red:  native  copper. — 2.  BroTize-yeUow :  magnetic 
pyrites. — 3.  Brass-yeUow :  copper  pyrites. — i.  Oold-yeUow. — 5. 
^ver-white  :  native  silver,  less  distmct  in  arsenical  pyrites. — 6. 
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Tln-'whUt:  Mercury,  CV*baltin^,— 7*  Z<^W-<7my ;  Galena,  Molyb- 
ilenite. — 8.  Sied^jray  :  nearly  the  color  of  fine  grained  etcel  un  a 
recent  fracture;  native  platiuum,  and  palladium. 


h,  Non-metalUo  Colore, 

A^  WiriTK.  1.  5^j^/K/?A?V^.*  carrara marble, — %  Reddish'wMU  : 
iiome  varieties  of  calcite  and  quartz. — 3.  Ydimtn^h-'whiti' :  some 
Tarieties  of  cakiite  and  quartiG.— 4,  {rrai^M-white  :  some  varieties 
of  calcite  and  r|uartz, — 5.  Gr*kmwh'irhiU:  Talc, — ^.  MUk^^kiU: 
white,  slightly  bluish  ;  sctme  Chidcedouy. 

13.  Gray,  1.  Blnwk^ray :  gray,  inclining  to  a  dirty  blue  color* 
— 2.  PmH-gray :  gray,  mixed  \rith  red  an«i  blue  ;  IT«ini  silver, — 
3.  Sfrwh-ymy:  gray,  witli  some  brown;  Hi  i  it. — i.  (rre^^nwh-ijrav  : 

E»ay,  with  eome  green;  Cat's  eye,  some  varietia^i  of  Talc. — 5.  iel- 
wwh-fjray:  some  varieties  of  compact  limestone. — (k  Afth-^rny : 
the  purest  gray  color ;  Z<>isite. 

C,  Black*  1.  (rrmjijihM<ick :  black,  mixed  with  gray,  (witliout 
any  green,  brown,  or  blue  tints) ;  basalt,  Lydian  st^ne.— 2,  Vdvfi- 
Uaeh :  mii*e  black  ;  Obsidian,  black  Tt»nnualine. — 3.  Grtsnish- 
hkt^^k:  ryroxenc.— -4.  Brinmiish-ilaek :  bituminous  coal. — 5,  Blu- 
hfMiwk :  131ack  Col>alt. 

D,  Bluk.  1.  Bfa4}kuh'hlue:  dark  varieties  of  blue  Malachite. — 
2.  Asure-fdne :  a  clear  shade  of  Ijright  blue ;  pale  vanetien  of  blue 
Malachite,  bright  varieties  of  Lapis  lazuli. — 3.  Vnd^i-lthh  :  blue, 
mixed  with  red ;  Ametliy&t,  fluorspar. — 4.  Ijvivmd*rMtt4^ :  blue  with 
some  red  and  much  gray, — 6.  Prumiwnrhhue^  or  Berlin  blue ;  pm'e 
blue;  Sapphire,  Kyanite,— ^5.  A^maft-ldue:  Bome  varieties  of  gyp- 
f^urn. — 7.  Inditjty^diw :  blue  witJi  black  and  green;  bhu'  Tonroia- 
line. — S.  iSky<diie :  pale  blue  with  a  little  green ;  it  is  called  moun- 
tain  bhie  by  painters, 

E,  Gkki^n.  1.  V* rf/tyns'ffit^en :  green  inclining  to  blue;  some 
feldspar. — 2.  CW^W///^-^//vt7i;  green  witli  blue  and  gray;  some 
varieties  of  Talc  and  Beryl.  It  is  the  color  of  Uie  leaves  of  the 
celandine,  (Chelidonium  majiLS), — *3,  Jfrmntmn-f/remi :  green  with 
much  blue  ;  Beryb — 4.  /  '  ■ /^ :  green  witli  if«une  brown;  the 
color  i»f  leavoH  of  garlic  ;  ily  seen  in  prase,  a  variety  of 
quart2« — 5.  Km4'i\tla-yrei:n ;  pure  deej)  ^n^\yu ;  Eujerald. — 6.  Amd^- 
fr^tn:  light  green  with  some  yellow;  ChrvrtopraHe.— 7.  (mi^^ 
grem :  bright  grec^n  with  n^ore  yellow  ;  green  Diallage.^s,  puta- 
ehio-^fMen :  yellowish  green  with  sotne  brown ;  Epi<lote» — 0,  AitpiP- 
r&ffut-armfh:  pale  green  with  much  yellow;  Asparaju'Uii  stone. — 
10.  Buu^kUh-grrtm:  8eq»entine. — 11,  t>/iW-<7Av?i ;  dark  green  with 
much  bn)\vu  and  yellow;  Olivine. — 12,  Oil-yiv^'n:  the  color  of 
olive  oil;  Berjl,  Pitchstone, — ^13.  i^XV/4H;rr<y»n  ;  light  green,  much 
inclining  to  yellow  ;  irranite, 

F,  iKixow.  1.   Suiphisr-yellow :   Sulphur. — ^8,   JSlrmihifelhw : 
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yellow ;  Topaz* — 3.    Woit-yellow :  grayish  yellow  witli  e<  mie 

i ;  Blonde,   Opal. — L  Umiey-ydlmG :  yellow  with  some  red 

brown;  Calcite, — 5,  Lernan^yeliow :  Siilphiir,  Orpiment, — 6, 

t-tiellcnjo:  yellow  with  bmwn ;  Yellow  Uehre.— 7.    ^Vin^^-yd' 

Topaz  and  Fluor,— 8.  Cream-yeUow :  some  vaiuetiea  of  htli- 

-9,  Or  '^fnn:  OrjJiment. 

0. 3i£D.  1.  ^1'  ff :  red  with  much  yellow;  some  Kealgar. 

-5_   Ifyacinth-rvd :  red  with  yellow  and  Bome  brown ;  Ilyacinth 

__iet. — ^3,  Brkk-rrd:  Poly  halite,  some  Jasper. — 4.  Scarlet-red: 

i^ht  red  with  a  tinge  of  yelhjw  ;  Cmoabar.— 5.  Jikmi-red :  dark 

^    with    some    yellow;   Pyrope, — 0,  Fk^h-red:   Feldspar. — 7. 

im»^red :   pure  red ;   liuby   Sapplure. — 8,   liose-rm:    Roee 

irte. — 9.    Crlmmn-red:    liiiby. — 10.    Pearh-f/h^mtf/i^nd:    red 

itli  wliite  and  gray;  Lepidolite, — -11.  Columbine-red:  deep  red 

rith  some  blue ;  Ganiet — 12.   Vherry-red :  dark  red  with  some 

lae  and  brown;  Spinel,  some  Jasper.— 13.  Browuwh-rtd:  Jasper, 

imoiiite, 

n.    Bbtjwx.     1.    Rpdduh-Broidn :   Garnet,  Zircon. — 2.    C7o?^o 
7n  :  brown  with  red  and  some  blue ;  Axinite. — ^3.  ITair-lyriymn  : 
rood  Opal. — ^.  BrtM^'oll'bfxnmi:  brown,  with  blue,  red,  and  gray; 
jn. — o,  Ch^stmit^rrowri :   pure  brown. — '>.    Ydk/whi/i-l/rown  : 
3r. — 7.  Pi7i4^hh!ekd>r<non :   yellowisli-brown,  T\^th  a  metallic 
letallic-pearly  lustre  ;  several  varieties  of  Talc,  Bronzite. — S. 
7n  :  color  of  old  wood  nearly  rotten;  some  sped  mens  of 
U — ^9,  IJi^er-brmmi  :  brown,   with  some  gi'uy  and  ^-een ; 
-10.  Blackish-brawn :  Bitiiniiiious  coal,  brown  coat 

G.  Peetdiaritit^H  in  the  Arrangement  of  Color%, 

Play  of  Colors, — An  apjiearance  of  several  prismatic  colors  in 
rapid  succession  on  turning  the  mineraL  Hiis  property  belongs  in 
perfection  to  the  diamond;  it  is  abo  obaei"ved  in  precious  opal,  and 
Mtnoet  brilliant  by  candle  light. 

Ch^Bnge  iff  Cok^rs. — Each  particular  color  appears  to  pervarle  a 
srger  epace  than  in  the  play  of  coIorR,  and  the  ^nccessirMi  iiroduced 
\hy  turning  the  mineral  is  less  rapid ;  Ex.  Labradorite. 
-  OpctUsoetwe, — A  milky^  or  |)eurly  refleetirm  from  the  interior  of  a 
^fttSbnen.     Obseiwed  in  some  Opal,  and  in  Cat's  eye. 

Tridejseence. — Presenting  prismatic  colors  in  the  interior  of  a 

tish, — A  metallic  surface  is  tarnisliod,  when  its  color  diffei'S 
obtained  by  fracture;  Ex.  Erubej^cite.  A  surface  pos- 
the  sUael  taniif^li^  wlien  it  presents  the  superficial  blue  color 
qf  tempered  steel ;  Ex.  Columbite.  The  tannsli  is  iri^ed^  when  it 
exiubitB  fixed  prismatic  colors;  Ex.  specular  iron  of  Elba. 

The  taraish  and  iris  colors  of  minerals  are  owing  to  a  thin  siu*- 
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face  film,  nroceeding  from  different  ponrces,  either  from  a  change 
in  the  sortace  of  the  mineral,  or  foreign  incni8tati<^u.  Ilaiismann 
stxites  that  hydrated  oxyd  of  iron  (nsiiallj  f^irmed  from  p^Tites)  is 
one  of  the  most  common  sources  of  it,  and  produces  tlie  colors  on 
anthraeite  and  »pecuhr  iron,  Amenk  becomes  irised  through  the 
action  of  hydrogen  from  the  atmosphere ;  arsenical  rofta/t,  mekelj 
and  mw,  by  oxydation :  gahmu  probably,  from  the  formation  of 
sulphate  of  lead  at  the  surface :  inagn^tie  iron  and  some  ferru^n- 
ons  silicates  from  a  change  in  the  oxyd  of  iron  to  a  liydrate  i  pynUs^ 
and  prol)ably  also  copper  pyrites  and  variegated  pyrites,  from  the 
fonnatinii  ot  a  hydrate  of  iroti :  anfimonif  t/lmio^  and  otlier  anti- 
mony ores  from  the  ft^rmatirm  of  antimony  ochre  ;  (Tray  Copper  and 
other  arsenical  ores  pnihably  fr*jm  the  oxydation  of  tlie  ai'senic. 

Tlie  irised  colors  may  also  proceed  from  a  disengagement  of  car- 
bonic  acid  or  water,  as  in  Sjmthic  iron  and  Diallogite.  Heat  some- 
times favors  it,  as  in  tlie  case  of  steel. 

Diehrmj^m^  Pkochroi^rn. — Srmio  crystals,  viewed  l>y  transmit- 
ted hght,  present  different  colors  in  ditierent  directions.  Tliis  prop- 
erty IS  termed  jyltochmimi^  (tVom  the  (treek  irXso^,  full,  and  XP**» 
color),  or  dichroism^  {fvmn  ^%  twofold,  and  xr**)*  when  the  colore 
are  different  in  two  directions  only.  Tliis  property  is  exhibited 
by  crystals  which  have  at  least  two  kinds  oi  axes;  the  colors 
are  the  same  in  the  direction  of  like  axes,  and  different  in  tJie 
direction  of  unlike  axes.  lolite  owes  its  name  {ftichroit/')  to  this 
property.  Mica  is  nearly  opaque  in  one  direction,  while  it  is 
transparent  and  of  a  different  color  in  another.  M(mo?netri^ 
crj'stals  are  sometimes  pleochroic,  the  color  difl*eriixg  in  the  direc- 
tion of  unlike  diagonals. 

146  An  instmment  called  a  dichroscope  has  been 

contrived  hy  llaidinger  for  examining  this  pe- 
culiarity of  crystals.  An  oblrmg  rhombohedn>n 
of  Iceland  spar  has  cemented  to  each  extrem- 
ity a  glass  prism  of  18°.  It  is  placed  in  a 
metallic  cylindrical  case,  as  in  the  figure,  hav-  _ 
ing  a  convex  lens  at  one  end,  and  a  square  hole  I 
at  the  otlier»  (Jn  hxiking  through  it,  tlie  souare 
hole  apiiear?  dfiuble;  and  when  a  pleoclm^ic 
crystal  is  examined  with  it,  by  transmitted 
lights  on  revolving  it,  the  two  angles,  at  inter- 
vals in  the  revolution,  have  different  colors,  the  colors  being  thoia 
which  the  transiuitted  light  affords.  Andalusite,  Tourmaline, 
Conmdurn,  To|>tiz,  Idocrase,  Kuclase,  Mica,  show  well  tlie  property, 
and  any  f  '  '  ' rds  not  monometric  that  are  sntficiently  trans- 
panMit,'  ^  thus  detect*Kl  by  looking  in  but  one  direc- 

f  •  »ught  into  direct  contract,  and  made 

1 1         _  .  ien%  i»e  perceived* 
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m*   DIAPHANTCtTY* 

le  diaphaneity  of  a  mineral  is  its  capacity  of  transmitting 
Ight.     The  foUowing  terms  are  adoj>tetl  to  express  the  diflerent 
Tees  of  this  proncrty. 

rran'Sparent :  when  the  outline  of  an  object  eeen  tkrongh  the 
leral  is  perfectly  distinct     G;v7>sum,  Quartz. 
SiibtranspareiiU  or  semi-iraiis^Kifvnt :  when  objects  are  seen,  but 
itliiies  are  not  distinct. 
Zi'mhsliic^fd :  when  light  is  transmitted,  but  objects  are  not  seen. 

marble. 

Subinmjslucent :  when  merely  tlie  edgea  tranjamit  light,  or  are 
islncent 

^VTien  no  light  is  transmitted,  the  nn'neral  is  said  to  be  ojmque. 

Tliis  property  occurs  in  the  mineral  kingdom,  in  every  degree 

roiri  a  perlect  opacity  to  a  perfect  transparency,  and  most  minerals 

^nt,  in  their  numerous  varieties,  nearly  all  the  diftereut  shades. 

minerals,  except  the  metals,  are  perfectly  opaque.    It  is  always 

Mar  in  the  direction  of  like  axes  of  a  crystal,  and  often  dismnr 

in  the  direction  of  xtnllke  axes. 


IV.    REFRACTION,    I*OLARIZATION. 


A  full  account  of  the  refraction  and  polarizafion  of  light  belongs 

re  especially  to  a  treatise  on  optics,  where  the  student  will  find 

kenbject  discussed  at  length.     Tlie  remarks  in  this  place  are 

_  jesB&rily  ctmfined  to  a  few  simple  explanations* 

a.  Simph  Riifrmtwn. — Tf  we  look  into  a  cup  obliqely,  at  such 

an  angle  that  an  object  at  its  bottom  is  just  concealed  from  view 

r  its  sides,  on  filling  the  cup  with  water,  this  object  will  become 

gible*     This  is  owing  to  a  oending  or  nrfra<}ting  of  the  rays  of 

*  '   by  tlie  water.    ITiis  effect  is  tenned'  vf^fntdion^  and  is  pro- 

'  by  all  transparent  b^xlieSj  wliether  soli^l,  liquid,  or  gaseous* 
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le  part  of  the  ray  AED,  within  the 

rater,  is  nearer  the  perfiendicular  BC,  than 

'  it  had  proceeded  in  its  original  direction 

E ;  or,  if  we  coasider  the  ray  as  passing 

>ra  the  water  into  the  air,  tlie  part  AE, 

^ii  farther  from  the  same  perpendicular  than 

'^  it  had  proceeded  in  the  original  direction 

)£•     We  have  therefore  this   important 

inciple :  Light ^^  in  pas»inq  from  a  rarer  _        _    ^ 

io  a  dmuer  meiUum^  is  refracted  T0WAJiT>s  the  jferjyetidit^dar  /  if 
ffom  €$  d&ns^r  ta  a  rarer ,  %i  is  r^froM^id  from  thr  perjxmdi/mhir. 

It  hm  been  proved  by  experimentj  that  at  wnatever  atigle  we 
tooJc  at  the  surface  of  the  water,  there  will  be  a  comtaut  ratio 
lietween  AB  and  GI),  provided  the  eye  and  the  object  are  at  the 
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same  distance,  A  and  D,  from  E.  That  is,  if  AB  is  twice  tlie 
length  of  CD,  viewing  it  at  one  angle,  it  will  be  twice  at  every 
other  angle,  untQ  the  eye  is  i»enieudiciilar  over  the  object  D,  when 
there  is  no  refraction.  But  AB  is  the  s^hu  of  the  angle  AEB, 
which  Is  the  anqle  of  ineideiiee^  and  CI)  is  the  sine  of  me  angle 
CEI),  which  is  flie  angldi  of  rsfraetion.  Tim  prineiijle  may  there- 
fore be  thus  stated ; 

7%'  »mf:  of  the  migU  of  inoidimce  heafr$  a  constmU  ratio  to  the 
9im'  of  ilu^  Ufwle  of  Tifnu't/Jon, 

Thjs  ratio  is  termed  the  index  of  refraction.  In  w^ater,  the 
ratio  is  na  1*335  to  1.  1*335  is  therefore  the  index  of  refraction 
of  water, 

ITje  folh>wing  ai'O  the  indices  of  refraction  for  the  substaneea 
enumerated ; 


Witherite, 

Cliryftol»eryl, 
Fuld»|>iir  (Adulflnn), 
Conmdum— white, 
*•  red, 

blue, 


1  rm 

|-7<jU 
I'liH 
1-708 

liirtl 
2-084 
2-115 

S'.'ioo— 2*»74 

and  it  fre- 

r 


I 


TuluisbMr,  1211 

Ice,  1-SO*^ 

Water.  \Ub 

Crvolito,  1*5149 

Flilor  ?^piir,  l-4Sr» 

Alum,  1-467 

.   lionix,  1-476  •* 

OTpniim.  V626  Garnet, 

Cfmleedony,  1*668  Zircon, 

RaekSiJt,  1'567  Ormitc, 

Uunrit,  1-648  Sulphur, 

Bmlniie,  1*642  Blende, 

Cftleito  1  •664  Diwuond, 

Arngoniic,  l-ftftS  Crocointo,  ! 

There  is  some  variation  often  in  the  same  species, 
qnently  corresponds  to  a  change  of  color. 

Ihmhlr  Rtfrai'thm. — ilanj  crystftlline  snbstancea  mYt  two  im- 
n '  '  '  Lid  of  one,  owing  to  floi/h/r  rtfradimu  If  a  line  be  vieweil 
til  .1  transparent  crystal  of  calc  spar,  it  will  apjiear  double 

in  uvury  direction  but  one — that  of  the  Tcrtiral  axis  <>f  the  rlH>ni- 
bohednni.  One  imago  is  seen  by  the  i>rdinary  refraction  of  light; 
tho.otiier,  by  an  extrai»rdinary  refraction.  li^  the  same  crystal  is 
place<l  over  a  point,  and  turned  ar(»nn<l,  one  image  will  appear  to 
revitlve  arounu  the  other,  Tlie  direction  in  which  there  w  no  re- 
fraction is  called  the  aariM  of  donhh:  '  'a?,  or  lu-vtral  linr^ 
since  in  its  direction  the  orthnarj'  and  ^  iiiarj^  rays  Cfjincide, 

I*otihle  refraction  increases  in  passing  frum  this  direction  to  one  at 
ri^ht  angles  with  it 

In  some  instanci^^  the  extra^>rdinary  ray  is  sitnate<l  between  die 
ordinary  ray  and  a  ]»erpendicular  to  the  surface  of  the  crj'stal ; 
and   in  others  it  is  exterior  to  this  ray 
great'         ^      <»f  refm    '         I  tJio  exti 
nary  J  i  th»^  nxiv  Inp^mt 

In  the  liiilt>r,  ^  *^e  is  the  case,  si 

('alcite  has  a  i    ^  axis,  (piartz^  a  | 

the  indices  tor  a  few  Kabstatieos : 


I 


"^Tlie  former  possess  a 

ry  than  I'       '        nVi' 

r  donbh  i*»n. 

is  is  a  tutjattv*  axis. 

The  f( allowing  arc 


POIABIZATKIN. 

Oriltoiiry  my. 

Extraordinary  n^. 

1*654 

1-483 

)         li&n 

1'535 

1-643 

1*568 

I'A43 

IfiflS 

1632 

1-640 

169 


C§MU(neg,) 

iL.aliiftl»Wirte(nt^g.) 

<|Kitttz(rK>ij.) 

Euclase  (pos,) 

Topft«(poa.) 

Srcon,  tin  are,  rutile,  apophjilitej  g<5thite,  bnicite,  tungsten,  and 
?e  are  examples  of  a  pmt'tive  axis ;  and  idocraao,  scapoute,  meio 
ate,  tourmallnej  CDrunduiDj  emerald,  apatite,  nepheline,  dioptase, 
Itint,  pyromorphite,  arsenate  and  molybdate  of  lead,  cinnabar, 
oe,  of  a  n^cgiUive  axis. 

len  there  are  two  axes  of  double  refraction,  both  rays,  as 
a  by  Fresnel,  are  due  to  eMraordinary  refraction.  Tlie  two 
Kcs  are  in  a  vertical  plane  in  right  prisms,  but  not  necessarily  so 
I  obliijue  prisms.  The  apparent  angle  between  these  axes  lias  been 
etenuinea  for  many  minerals,  and  haa  served  to  distinguish  species. 
\e  following  are  some  examples : 


C«niAit«, 

5*>16' 

8trontUnii«, 

6<'  56' 

>  to  20^  50', 

60°  to  W 

Talc, 

7^24' 

Arikgonite, 

18^  19' 

Cfarjsobezyl, 

27<*51' 

AAhjdriU, 

W1' 

EpvdEtute, 

87"  24' 

BtJjXm, 

87°  42' 

Stiltrtt*. 

41°  42' 

Zanc  Vitriol, 

40°  42' 

Top&£  (BrttziliAn), 

49—64)° 

Coleatine, 

Comptonite, 

TopAz  (ScotUnd), 

Gypeum, 

Jolite, 

Adularia, 

Topnz  (AJbfirdeeuahire), 

AxiDite, 

Kyanite, 

Epidote, 

Afidahiaite, 

Chrysolite, 

Copperan, 


60° 

66°  6 

66° 

60° 

62° 

6»° 

65° 

73° 

81° 

84° 

87° 

87° 

SW)° 


60' 


48' 
19' 

66' 


Monometric  solids  which  have  the  three  axes  equal  to  one  an- 
have  no  double  refraction.  But  all  other  ibraxs  exhibit  this 
:>perty;  and  if  the  horizontal  diameters  are  equal,  as  in  the 
letric  and  hexagonal  systems,  there  is  hwi  one  am^  ;  if  unequal, 
»  asDes^  as  in  the  trimetric  and  oblique  systems. 
PiAcmsaiion, — Tlie  polarization  of  light  is  intimately  connected 
rith  double  refraction,  this  p*>laritj  being  exhibited  by  the  extra- 
tdiniiry  ray,  which  is  said  to  be  a  polarized  ray,  Wlien  such  a 
ray  is  viewed  by  means  of  anntlicr  doubly  retracting  crystal  or 
crystalline  plate,  (called  from  this  use  f>f  it,  an  analyzing  jdate), 
tibe  ray  of  light  becomes  alternately  visible  and  invisible,  as  the 
plate  is  revolved.  li*  the  polarized  li^jbt  be  made  to  pass 
_^^  gb  a  doubly  refracting  crystal,  then  on  viewing  it  in  the  man- 
ner staied,  rings  of  prismatic  cohirs  are  developed,  and  on  revolv- 
^e  analyzing  plate,  the  colored  rings  and  intervening  dark  rings 
tally  cliange  places.  If  crystalline  plates  having  one  axis 
ible  refraction  be  viewed  In  the  direction  of  the  axis^  the 
pngs  nre  circles,  and  they  are  crossed  by  a  dark  or  light  cross. 
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Fig.  249  showB  the  position  of  the  colored  rings  and  cros8  in  calc 
Bpar,  and  f.  250  the  same  at  intervals  of  9<P  in  the  revolution  of 
tne  plate.     With  a  crystal  having  two  axes  of  double  refraction, 


251 


U9 


35^ 


2S0 


Oalcltt. 


lCltr«. 


there  are  two  series^  of  elliptical  rings,  as  in  t  251  and  252,  the 
latter  alternating  with  the  former  in  the  revolution  of  the  ^»late. 

Light  is  polarized  also  by  other  means.  If  a  ray  of  h^ht  be 
reflected  from  a  plate  of  glass*  at  a  certain  angle  it  is  polarized ; 
and  so  each  reflecting  substance  has  its  own  angle  for  ]>olarizing 
light  In  glass  the  angle  between  the  ray  and  a  nei'pendicidar  to 
the  ^lass,  is  b6^  4.V,  orliotweeu  the  ray  and  the  glass,  35^  16',  but 
varymg  soraewliat  for  the  kind  of  glass.  In  flnor  spai'  the  latter 
angle  is  34^  51',  m  quartz  33^  '2\  calc  spar  31*=*  9',  diamond  21^  59", 
Again,  if  light  be  made  to  pass  through  a  series  of  thin  transparent 
plates  of  glass  or  mineral  substance  it  is  polarized,  the  angle  of 
polarization  differing  as  the  nujiibor  of  plates  is  varied. 

ITie  angle  of  polarization  or  double  refraction,  varies  widely  in 
the  same  specie,  it  varying  with  small  differences  of  composition 
or  Uie  presence  of  impurities,  and  alB«>  the  condition  of  crystals. 
Setiarmout  e%"en  refers  all  the  micas  to  a  single  form,  notwith- 
itandiug  the  wide  diflference  in  the  angles.  In  common  mica 
bpQciea  mmeaiutf)  the  angle  is  aeknowfedged  to  vary  between 
15°  and  78°.     Phlogopite  ranges  in  the  angle  between  3^  and  20^. 

Plates  of  transparent  tounnSine,  cut  parallel  to  the  vertical  axis, 
are  conveniently  used  both  lV»r  the  polarizer  and  analyzer ;  and  it 
is  necessary  ou\y  to  put  the  minerul  between  two  such  tourmaline 
platos  and  hx>k1through,  revolving  one  of  them,  to  see  the  rin^ 
and  tlieir  clmnges.  In  mica  they  are  well  shown ;  but  it  la 
often  necessary  to  look  Yetj  obliquely  to  distinguish  both  of  tlie 
poles  in  the  biaxial  micas,  and  the  plate  of  inica  must  not  be  too 
ihlfi,  A«*  th*»  liirht  from  rortuin  partes  of  the  sky  in  a  clear  day  is 
}  is  »»ttcM  ?<titlicient  tu  show  the  rings 

t idn  the  sky. 

The  angle  luttwoen  the  twu  poles  is  easily  moB«ur©d,  when  the 
crystals  are  not  too  minute,  or  the  angle  not  to*>  large.  A  con- 
venient method^  of  sufficient  accuracy  for  the  mineralogistj  is  to 
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graduated  liArizontal  circle,  having  an  arm  moving  over  it, 
ed  at  tJbe  centre.  Tlio  miea  being  put  between  the  polarizer 
and  analyzer,  place  it  verticallv  (by  means  of  some  contrivance 
for  the  T>iirpr>se)  upon  tlje  mova!)le  arm,  j)recisely  at  the  centre  of 
die  circle.  Look  through  nntil  the  middle  of  tlie  syi^tem  of  rings 
m  seen  in  the  direction  of  a  cord  stretclied  vertically  acro!^  a  win- 
dpw ;  then  move  the  arm  until  the  centre  of  the  other  system  of 
rin^  ifl  seen  in  the  same  direction ;  the  angle  over  which  the  arm 

i,  will  be  read  off  on  the  graduated  circle. 

)  By  a  ^"ery  simple  arrangement,  easily  inferred  from  the  above,  a 

Hmmon  Wollaston's  g<:)niometer  may  be  employed.   A  contrivance 

this  purpose  ha^  been  planned  by  Mr.  W.  P.  Blake,  and  an 

iment  of  the  kind  has  been  recently  constructed  which  gives 

'  accurate  residt^s,  by  Soleil  of  Paris.     It  is  adapted  with  a 

Snail  telescope  for  observing  ver}^  small  plates.    Other  insti^uments 
'  ive  been  cieM*sed  expressly  for  this  purpose,  but  it  is  not  ueces- 
to  8j>eak  of  them  in  this  place, 

'arizBtion  has  the  same  relation  to  crystalline  foim  as  double 
tion.  Some  monometric  ciystals  give  the  rings  of  colors 
Tto  VM-darization;  but  tlie  rings  have  a  synunetrical  aiTaHge- 
luce  the  faces  of  the  cry&tals,  and  have  been  shuwu  by  Blot 
to  be  dne  not  to  the  molecular  character  of  tlie  crystal,  but  to  ita 
cleavage  or  lamellai*  structure,  the  lameUm  polarizing  as  a  series 
of  thin  plate8,  in  the  manner  just  mentioned.  A  peculiar  polari- 
nng  structure  in  apophyllite,  not  according  with  the  general  law 
for  dimetric  crystali?,  is  exjilained  by  him  lu  this  manner.  Com- 
preesion  will  give  a  doubly-refracting  crystal  to  many  monometric 
Cfjstala. 

Besides  ordinary  or  plane  polarization,  there  is  also  what  is 
called  circular  pjlarization.  Quartz  crystals  have  been  described 
m  aometimes  right-handed  and  sometimes  leftdianded  in  their 
jaodiMcations.  The  circles  of  colors,  when  plates  of  crj^stals  cut 
tnosverse  to  the  axis  are  examined,  have  a  spiral  character,  and 
da  fevolving  the  analyzer,  the  spiral  is  found  to  turn  to  the  right 
h  right-liauded  crystals,  and  to  the  left  in  left-banded. 


V.    PHOePHORESCENCE. 

Phosphorescence,  or  the  emission  of  light  by  mineralsj  may  be 
iwluced  in  different  ways:  hy  /rid ton ^dj  h^at^  or  by  expc^uro 

By  fri^tion^  Light  is  readily  evolved  from  quailz  or  white 
gar,  by  the  friction  of  one  i>iece  against  another,  and  merely  the 
}*id  motion  of  a  feather  will  elicit  it  from  some  specimens  oi'siil- 
buret  of  zinc.  Friction,  however,  evolves  liglit  from  a  few  only 
f  the  mineral  species. 
,Jiy  /icai*  Fluor  spar  is  highly  phosphorescent  at  the  temperature 
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of  300^  F.  Diffei^nt  varieties  ^ive  off  light  of  different  colore ; 
the  cM/^mpham  variety,  ai)  emerald  green  liglit;  otliers  purple, 
bine,  and  reddish  tinta.  Tliia  phoBphf^-esconce  may  be  observea  in 
a  dark  place,  by  subjecting  the  pulverized  mineral  to  a  heat  below 
redne-ss.  Somo  varieties  ol  white  limestone  or  marble  emit  a  yel- 
low light. 

By  the  application  of  heat,  minerals  lose  their  phosphorescent 
properties.  But  on  jiassin^  electricity  through  the  calcined  mine* 
ral,  a  more  or  leai  vivid  lii^ht  is  produced  at  tlie  time  of  the  dis- 
charge, and  subset|uently  tiie  ffj^ecimen  when  heated  will  often 
emit  light  as  betbre.  The  light  is  usually  of  the  same  color  as 
previous  to  calcination,  but  occaBionallv  is  quite  different 

Tlie  light  induced  by  electricity  is  m  general  less  intense  than 
that  of  the  unalterea  mineral,  but  is  much  increased  bv  a 
repetition  of  the  electric  dis^charges,  and  in  some  varieties  of  nuor 
it  may  be  nearly  or  quite  restored  to  its  tbnner  brilliancy.  It  has 
also  been  foimd  that  some  varieties  of  fliior,  and  some  specimens 
of  diamond,  calcspar,  and  apatite,  which  are  not  naturally  phos- 
phorescent, may  be  rendered  so  by  means  of  electricity.  A  dozen 
discharges  through  a  non-phosphorescing  statuary  marble  in  pow- 
der, caused  it  to  emit  a  yellow  liglit  wlien  subsequently  heated. 
Eleeh-icitv  will  also  increase  the  natural  intensity  oi  the  phosphor- 
escent light 

Acnuired  pho^horescence  is  not,  however,  equally  permanent 
with  the  natural.  On  21  days  of  expoaure  to  the  light,  accor<ling 
to  Mr.  Pearsall,  many  specimens  lost  partially,  and  some  entirely. 
this  propcrtj^ ;  in  othere,  the  color  of  the  light  was  changed  ;  ana 
generally  to  puq)le  and  orange  tints.  If  laid  away  in  a  dark 
they  retained  tliis  property  for  a  much  longer  period  of 


I 


4 


I 
I 


room, 
time. 
Ifr. 


Pearsall  states  that  some  colored   fluors 


that  had  been 
or  reddish  tint. 


rendered  whlt^  by  calcination,  received  a  bluish 
by  nu»ans  of  rq>ealed  electrical  discharges.* 

Lif^ht  of  the  mtm.  The  only  subt^tance  in  which  an  exposure  to 
the  liyht  of  the  sun  produces  very  apparent  phosphorescence,  is 
tlio  diarnoTid,  and  some  speeimcnH  seem  to  Ijc  destitute  of  this 
jKiwer,  lliiH  pmperty  is  most  striking  atler  exjxTsure  to  the  blue 
rays  of  the  spectrum,  while  in  the  red  rays  it  rapidly  loses  its 
phosjihorcsscence, 

*  Jour.  Roy.  Instituiioti,  i,  11,  267, 
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n,  ELECTRICITY— MAGNEnSiL 

'The    electric   and   magnetic  cliaracten*  of  crystak  l)ear  but 
^btly  upon  the  Science  of  Mineralogy,  altJiough  of  high  interest 
^e  stnaent  of  physics. 

tional    Elei^fnelty. — The    development    of   electricity    hj 
__  >«,  is  a  familiar  fiict.     Tliere  is  no  line  of  distinct  ion  among 
aerals,  dividing  them   into  j}omfivdy  electric  and  ntyativtiy 
ic;  for  botli  Kinds  of  electricity  may  be  presented  by  tlifler- 
at  varieties  of  the  same  species,  and  by  the  same  variety  indif- 
at  states,    Tlie  gems  are  positively  electric  only  when  polished ; 
ae   diamond   alono   among   them   exhibits  positive    electricity, 
llrhether  polished  or  not.    llio  time  of  retaming  electric  excite- 
iient  is  widely  ditferont  in  different  specie*},  and  topaz  is  remai^k- 
"ble  for  1  ng  excited  many  hom^. 

Pyri>-  Oj. — On  heating  crystals  of  some  minerals,  they 

»ine  electric  with  opposite  polarity  in  o]>pi>sitc  fiarts.  This 
__^»€rty  18  called  puro-elediieity,  lonrinaline^  calamine,  and 
K»racite,  are  among  the  species  thus  affected,  lliey  are  j>ecnliar 
\  having  the  opposite  parts  dia^imilarlY  nu^dilied,  and  in  tliese 
j>poaite  parts  are  the  opposiite  poles*  Tlie  polarity  continues  as 
DDg  as  the  temperature  is  increasing,  and  becomes  reversed  when 
]  couimences  to  decline ;  and  when  the  heat  is  stationary  it  disap* 
This  subject  has  been  investigated  by  the  Abbe  Ilaiiy, 
aton,  Becqnerel,  Brewster,  Ermari,  Kuhler,  Ilankel,  Eiess,  and 

Ko€^  and  Kiess*  name  one  of  the  poles  tlie  analogue  eli'eirwjx/hy 
nd  the  other  tlie  mittlm/ue  eUcfnA'.  jnJe.    Tlie  former  l)ecomes 
t  while  the  ciystal  is  heating  and  negative  while  cooling; 

La  latter  the  reverse,  being  negative  while  heating  and  posi- 

ire  while  cooling.   Becqnerel  says  of  the  tonnnaline :  f  '*  At  30°  C, 
lectrical  polarity  was  seiiBible;  it  continued  unchanged  to  15rP, 
Jong  as  tlie  temperature  continued  to  rise;  if  stationary  an  in- 
it,  tlie  polarity  disappeared,  but  shortly  manifested  itself  re- 
d,  when  the  temi>erature  commenced  to  decline*     If  but  one 
ii\  of  the  crystal  was  heated,  the  crystal  was  nnpolurized,  and 
rhen  two  sides  were  unequally  heated,  each  acquired  an  electrical 
ite  independent  of  the  other  "     In  tom*maIine,  the  exti^emities  of 
tie  prism  are  dissunilarly  modified,  and  that  end  wliicli  presents 


•  XJ}*eT  die  Pyro-elwstricitit  der  Mineralien,  ron  P.  Bioss  nud  G.  Ro^e,  Akad. 
Wiifcncli*  xu  BerHri,    1843, — Also,  yebtT  den  Zugamtuenliang  xwinplien  der  Fonn 
mA  4«r  ©Icctrisolien  Poliiritat  dor  KrjstaUe,  von  G.  Rose ;  Ibid,  for  1836. 
Aim*  lUCli^m..  aoecvij,  1,  1828.— Brewstor'B  Edinb.  Jour,  x,  60,  1829. 
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tlie  greatcsst  number  of  planes  h  the  antilogiae  pole ;  or  if  the 
number  of  planer  is  tlie  same,  the  secondary  rhonibohedroiia  of  the 
antilogiio  polo  have  (one  or  morc^  of  them)  longer  vertieal  axes 
than  tlioBe  of  the  analogue  pole.  In  f.  456,  nnder  tounn  aline,  the 
upper  extremity  is  the  antilogne  pole,  ( profit ivt'  muler  increasing 
heat),  and  the  other  is  the  analogue  pole.  Tlie  pyramid  of  the 
analogue  end  is  more  flattened  by  its  facets  than  that  of  the  anti- 
logue  end, 

UZ  284 


k^ 


Tlie  figures  here  given  represent  the  extremities  of  a  crystal 
from  Gouvemeur,  iC  Y,,  as  drawn  by  Ko^j^e.  On  the  antilomie 
©nd  wo  find  the  rhombohcdral  faces,  4rr,  5r',  while  on  tlie  otner 
the  longest  rhonibohedron  is  Sr',  thus  coiJbnning  to  the  statement 
just  made. 

Pyro-electric  polarity  has  been  observed  in  the  following  sub- 
stances ;  the  names  of  those  who  first  observed  it,  are  annexed. 
Tourmaline,         Letneri/.  Prehnite,  IJauy, 

Tojiaz,  Cantofu  Electric  Calamine,   ITauy, 

Axinite,  Bmrd,  Sphene,  Bnuy, 

Boracite,  Iluuy,  Iujudizit«,  Itonte^ 

Sc^lecite,  Iluuy.  Heavy  Spar,  Brewster, 

'Riyok  Crystal,  Brewster. 
^Ppprjnd  Boee  have  confirmed  the  obscn  ations  with  regard  to 
A«  ftbd^  mineral  species,  Brewster  \nm  added  Ca1cUt\  yellow 
Beryl,  Ceh'Mtine^  Cermite^  re<l  and  Utte  Alitor  ^mr^  Ih'amomiy 
Orplm^nij  Amdeime^  Avwikyst^  IJixnim^  Mmilef^  Sulphur^ 
GnrnH^  and  lofite.  But  the  more  recent  investigations  of  IlieflS 
and  Ro^se  have  failed  to  detect  tliis  property  in  any  but  the  species 
&j>it  enumerated* 

T*jTo-electricity  is  of  two  kinds  :*— either  tennm4jlly  polar^  or 
otntraUy  jKflar.  In  the  fonncr,  tlie  extremities  are  opposite  jx>lee. 
In  the  latter,  two  sides  of  a  prism  are  of  the  same  name,  luid  the 
€»ppo«ita  pole  to  each  is  intermediate  between  the  two. 


*  Rmm  Aod  Rom. 
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The  examples  of  the  first  kind  are  Tonrnialine,  Calamine,  and 
iecite,  uni'Omal;  Axinite,  hi^xidal;   Boracite  and   Rhodizite, 

"  \lmnint\  like  toiirraaline,  bas  tlie  sharper  extremity  the  tmti- 
end^  and  the  more  flattened  the  analogue.  Componnd 
ds  from  Altenherg  have  both  ends  anaJogne,  and  the  middle, 
retell  the  t^^ns,  antiJogiie  electric.  As  in  tonnnahne,  the 
^rcM?lectric  axis  corref=jponds  with  the  vertical  axis  of  the  priisnu 
'  Boracite,  winch  crystallize^  in  cubes  with  the  opposite  Bolid 
Qglcjs  diiferently  nioditied,  has  four  pyro-electric  axes,  correspond- 
ag  to  the  fonr  octahedral  axes.  In  t  53  of  this  species,  the  plane 
IS  the  antilogue  pole,  and  the  imniodified  angle  the  analrigue 
iole  ;  and,  generally,  the  antilogue  pole  is  most  largely  moditled 
by  secondaiT  planes,  or  has  larger  facets.  Rhodizite  resembles 
^oracite  in  its  pyro-electricity. 
The  species  m  which  pyrc^-electricity  of  the  ^^^ 

'^  ^nd  kind  has  been  observed,  are  prehnito  and 
[ipaz.     If  f.  255  represent  a  tabular  crystal  of 
ehnite«  the  poles  will  be  situated  as  marked, 
tialogne  being  central,  and  the  aiitilogne 
ber  extremity  of  the  shorter  diag«Hml  of 
rhombic  prism.    Top^  has  in   a  sioiilar 
aer  a  central  analogue  pole  and  an  anti- 
at  either  extremity  of  the  shorter  diagonal, 
instances  there  is  a  separate  set  of 
I  M:)les  near  one  or  the  other  angle,  as  in  the  following  figure ; 
hiia  arisen  probably  from  the  com- 
ound  nature  of  the  crystal. 
The  particular  character  of  the  axes  in 

pbene,    Bary^tes,  and  rock  crystal   has  ^  j^^^  - . 

[>t  been  made  out.    Two  specimens  of  ^^  .^ 

tes    were    heated    to    180^  B,  and  — _  ^ 

ive  electricity  was  observed,  but  not  ^r^i-^^ 

live,  and  it  was  hence  inferred  that  the  ^'* 

^  _  ^  electricity  was  centrally  jjolar,  as  in  topaz.   Quartz  was  found 
>  be  pyrL>-electric  in  a  single  small  crystal  six  lines  long  and  two 
[lick,  after  failing  in  six  others,  five  of  which  were  an  inch  in 
length  and  one  half  an  inch  tliick.     Great  caution  is  required  in 
the  trial  witli  this  mineral,  as  the  crystals  are  so  readily  rendered 
electric  by  friction. 

Maffneti^n, — 8ubstanca<i  have  been  divided  into  magfutic  and 

mmdh.    The  magnetic  take  a  longitudinal  position  between 

cili«  of  a  strong  magnet,  the  diamagnetic  a  transverse  position, 

former  division  are  imn^  nickel^  cobalt^  mangari£sej  cenuniy 

,f    among    the  latter,  hisnmth,  antimony^  tin,  mercury ^ 

arsenw^  Z'int^  lead. 

i  is  most  strongly  exhibited  by  iron  and  its  compounds. 


Ant]. 


Ant. 


Ant^ 
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and  specimens  of  magnetic  iron  often  have  polarity,  IlraemI 
and  specular  iron  ore  are  also  at  times  itxagnetipolar,  11  lo  or- 
dinary mode  of  testing  wlictlier  a  mineral  is  magnetic  or  not,  is 
to  bring  it  near  a  pole  of  a  delicately  suspended  magnetic  needle, 
and  observe  whetlier  it  causes  it  to  vibrate ;  and  anotner  mode  is  to  J 
apply  a  strong  magnet  to  tbe  mineral  in  powden  These  are  suf- 
ficient f  jr  tbe  mtnoralogii^t,  without  all  me  delicacy  required  for 
the  purposes  of  pliysic4il  science.  Delessae  has  experimented  ex- 
tensively upon  tlie  magnetic  force  of  minerals,  and  ban  detenuined 
the  relative  amoimt  for  numerous  q)ecie8.  Calling  this  tbrce  for 
Stj-rian  steel  100*000,  the  following  are  some  of  his  results: — 

Nfttivo  plfttinam,  2'173 — 3047 

MfkgTieiic  iron  ore,  16*00— 6^^X10 

Frnnklitiite  from  the  United  SUt«0,  1*03S 

Chroraic  iron,  0'186— 0O65 

Spinal,  (pleormHte),  from  Monzoni,  Tyrol,  0*078 
Titanic  iron,  (rhoiiilM»h€<iriil),  often  tnnffnttipolar^       S-Tflt 

Spoeulur  iron — ftometimes  magnHipolary  Oi4  —  2 '86 

Gmphite,  0  -0 1 5 — 0  040 

Spfttbic  iron — (spheroeidorite,  the  higheit),  0  0i»2— <l*287 

Iron  pyrites,  '  Oosy— 0  057 

Viriniiift^,  0-027— O-OTS 

Columbite  of  Bodennmii  And  Haddam,  0151 

PyroehWo,  .  01)10 

Qiurtx. — It  U  diAmagnetio,  but  xn«nv  vtnetioA  are 

nuijyfnetie.     For  chry«opTii«e  waa  foiuid  O'OOi 
Fdclspiir — not  rnag^netu%  or  feehly  »o. 

I^nbniiiortto  of  an  cuitiquc  grovo  pophyry,  0*077 

Hornblende,  "  01312— 0  057 

CrydaUomagftMe^  aetim\>. — ^Tbe  magnetic  polarity  tijuf*  far 
allntled  to,  belongs  to  the  mass,  and  hns  no  relation  to  cryataUine 
form.  There  u  ako  a  kind  of  polarity  (hrectly  related  to  tlie  crys- 
tullino  or  opticul  axes  of  minerals,  as  has  been  recently  developed 
bv  Faraday  and  Pliicker.  Pliicker  observes  tliat  a  crystal  of  kya- 
nite^  suspeiiiled  horizontally,  points  very  well  to  tho  north,  by  the. 
nuif/n^fi^'  jkiirrr  of  thr  mrth  onhj^  anu  is  a  tme  compajss  nec^lle, 
from  which  even  the  declination  may  be  olitained  ;  and  tlie  line 
of  direction  is  the  line  of  the  optical  axes.  Other  crystals,  which 
ore  caUed  fugativ^e^  take  a  transverse  or  eipiatorial  position.  The 
hitter  are  diurnat^ietic  crvBtals,  according  to  Knoblauch.  A  bare 
aUumon  to  the  subject  is  all  that  is  proper  in  this  place. 


m.    IlKAT. 

Tliere  are  two  sets  of  phenomena  ol)«*erved  with  crystals  under  ] 
tf        '    n  of  heat,  in  adaition  to  phoepborescence  and  pyroelectric 

(<i.)  (  1        '  ^1  nnequally  in  the  direction  '  '  \e-3, 

and  alik^  'Ctiim  of  like  axes.    The  nvt  lids 

ehorigo  cipially  in  all  directians;  bat  tliofle  of  oilier  systems  have 


HEAT. 


1T7 


directions  of  least  and  greatest  dilatation ;   and  these  eorreBpond 

witli  axial  lines  In  the  crj'staU.    Any  dinietric  or  hexagonal  crystal 

dilates  alike  in  eorre-spimdiTi^  parts  about  the  vertical  axis;  for  the 

*  tcral  axes  of  the  crystal  arc  eqiiah     But,  the  trimetric  and  cHno- 

Btric  forms  liave  throe  nner|iial  axes^  and  dilate  imenually  along 

*^      axes.    Crj-^stals  are  not  rmlj  enlarged ;  their  intertacial  angles 

varied.    This  cliange  in  the  angles  takes  place  in  all  crys- 

ialllne  forms,  excepting  those  of  the  monometrie  system.   Mitaeher- 

"zh  found  that  in  calc  spar  there  was  a  diraimitiou  of  8'  37"  in 

be  angle  of  the  rhombohedron,  on  passing  from  32°  to  212^  F,, 

'>rm  thus  approaching  that  r»f  a  cube,  m  the  temperature  m- 

Bd.     Dolomite,  in  the  same  range  of  temperature,  diniinishea 

4f!'';  an<l  in  aragonite,  between  03°  and  212°  F.,  the  angle  of 

be  prism  diminishes  2'  46",  and  li :  li  increases  5'  30" ;  Nitratine 

increased  about  27';  in  gyj>sum  /:  ii  is  increased  f/  24",  /:  1, 

12'',  and  li  :  u  is  diminialied  7'  24".     In  some  rhombohedrons, 

as  of  calc  spar,  the  vertical  axis  is  lengthened,  (and  the  lateral 

-:  1^,  while  in  others,  like  quartz,  the  re^^er^e  is  time.     The 

I  is  such  either  way  that  the  double  retiiiction  is  dimin- 

-  I  •[   wirJ!  rlio  increase  of  beat;  for  calc  spar  possesses  negative 

'i  jublc  n  traction,  and  c|nartz,  positive.    Accordmg  to  Fresnel,  tlie 

«une  is  true  of  gypsum,     Tlie  clibitation  for  calc  spar,  according  to 

jrimont,  is  0*001961,     In  idtre,  an  increase  of  temperature  of 

1^0^  changes  the  angle  li :  li,  44',  but  scarcely  at  all  the  angle  /:  L 

Dr.  Kopp  has  shown  that  in  the  carbonates  of  iime,  ma^esia, 

IrriTi,  manganese,  and  zinc,  wbicli  are  nearly  the  same  in  tlieir  crys- 

""  *     the  vertical  axis  (axis  a)  m  slu>rter  the  greater  the  atomic  vol- 

And  since  heat  diminishes  the  density,  and  therefore  necea- 

ily  increases  tiie  volume,  the  iixh  a  should  be  lengthened  by  an 

of  temperature,  as  is  actually  the  case.     lie  has  deter- 

_     by  calculation,  that  the  change  of  angle  for  180^  F.  (trom 

^'to  2i2^)  should  be  V  37",  which  is  but  57''  less  than  Mitscher- 

I's   observations — -a  near  coincidence,  when  we  consider  the 

lenities  of  measuiing  exactly  the  dilatation  and   change  of 

(i.)  Cryetale  conduct  heat  aecorfling  to  a  similar  law  to  that  of 
tbeir  eiq>ansion.  This  subject  hits  lately  been  investigated  by 
Sensrmont  Tins  author  states  that,  from  a  point  in  a  tesseral  or 
tnooometric  crystal,  heat  is  conducted  equally  in  all  directions,  so 
di0l  the  isothermal  surfaces  are  spherical  surfaces,  concentric 
ftbcmt  the  point.  In  ciystals  fif  the  dimeti-ic  and  hexagonal  sy&- 
tems,  (whose  molecules  are  eUipmuh  of  revfdutiiin)^  the  isothermal 
forfiiees  are  the  surfaces  of  concentric  ellinsoids  of  revolution.  In 
the  other  systems,  (in  which  the  molecules  are  eUipsoids  7wt  of 
rmol/utum)^  tlic  isothennal  surfaces  are  surfaces  of  concentric  ellip- 
soids not  of  revolution, 

ThA  correspondence  with  the  phenomena  of  light  is  striking. 
23 
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Yet  there  are  some  jxiints  of  difference.  Quartz  and  calc  spar 
difter,  in  tbe  former  being  optically  attractive,  aud  tlie  latter  optic* 
ally  repulsive.  Yet  both  bave  a  prolate  tbermic  ellipsoid.  Oblate 
tbennic  ellipsoids  bavo,  however,  been  found  in  idocrase^  specular 
iron,  and  corundimi ;  and  tbe  most  prolate  occur  in  attractive  crys- 
tals. The  heat  ravs  appear  thence  to  con'esp<jnd  to  light  rays 
which  lie  beyond  the  extreme  red.  In  calc  spar,  tlie  proportion  of 
the  axes  of  the  ellipsoid  is  1-12  ;  in  quartz,  1'312;  in  beryl,  1"11 ; 
in  idocrase,  1*13  ;  in  rntile,  1*27.  In  ai'agonite,  tbe  proportion  of 
the  horizontal  axes  is  l*i^2;  in  bonrnnnite,  for  a  perpendicular 
ellipse,  parallel  with  the  longer  diagonal,  1'31,  and  parallel  with 
tbe  sboiler  diagonal,  1  '29,  In  feldj^i>ar,  angite,  and  gypsum,  for  the 
tliree  principal  elliptical  sections, — 1,  vertical  to  the  axis  of  bjth- 
nietiy,  (a  tbernial  axis),  and  2  and  3,  parallel  to  tbe  axis  of  sjm- 
metry  and  one  of  the  other  two  tliermal  axes: 


feldjp»r. 

Augtl«. 

Oypcimi 

1 

1-2S 

1-24 

2 

IV^ 

L28 

2 -it 

3 

1-27 

larj 

1-60 

Senamiont's  experiments  were  made  liy  cutting  thin  8lices  of 
crystals  in  different  directions,  covering  them  with  a  thin  coat  of 
wax,  and  heatin*ij  them  at  a  point,  ]>y  placing  them  on  tbe  fbie 
point  of  a  heated  silver  wire,  (or  some  other  means),  Tlie  melting 
of  the  wax  took  place  in  circular  or  elliptical  areiis,  acconling  to 
the  material,  with  gi*eat  precision  and  unifonnity  for  tbe  same 
plate, 

A  corra<?pondence  to  the  phenomena  of  light  and  heat  in  the  un- 
equal elasticity  of  crystals  along  unequal  axe«,  was  lirst  observed 
by  Savart,* 

'^M.  Wiedemann,!  moreover,  has  investigated  the  figures  pro- 
duced on  different  faces  of  crystals,  by  electricity  acting  on  a  light 
jx>w^der,' or  some  kinds  of  oil;  and  he  finds  the  same  general  cor- 
respondence between  circular  and  elliptical  areaB  and  the  axee,  as 
was  distinguiabed  for  heat  by  SeDammnt. 


•  Recherche*  »ttr  r^tMliciid  du  cri»Ul  d«  roch«,  etc,.  Ana.  Ck  PhjB«  [1],  xl,  US. 
t  p0igS«tidorff*a  Annalen,  Lxxiri^  1849, 
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IT.  SPECIFIC  GRAVITY. 


The  specific  gravity  of  n  mioeral  is  its  weight  compared  with 
tbat  of  another  substance  of  equal  volume,  wln^^e  gi'avity  is  taken 
It  nnity.  If  a  cubic  inch  of  any  mineral  weij^bs  twice  as  much 
as  a  cubic  inch  of  water,  (water  oeing  the  imit),  its  specific  grav- 
ity is  2,  if  three  times  as  muchj  its  specific  gravity  is  3,  &c.  In 
the  case  of  solids  or  liquids,  this  coniparii^on  is  usually  made  with 
water;  but  for  gases,  atmosplieric  air  is  assumed  as  the  unit. 

It  results  from  the  nature  of  a  fluid,  that  the  weight  lost  by  a 
solid  immersed  in  water,  is  equal  to  the  weight  of  an  equal  volume 
^^f  water.  The  deternii nation  of  specific  gravity  ia,  therefure,  a 
yery  simple  nrocesB.  We  ascertain  the  weight  out  of  water,  l>y 
weighing  it  m  the  usual  manner;  we  then  uetennine  the  weight 
b  water;  and  the  loss  by  immersion,  or  the  difference  of  the  two 
ireight^  is  the  weight  of  an  equal  volume  of  water :  that  is,  if  a 
mmeral  weighs  120  gi-aius  out  of  water,  but  90  on  emei-sion,  it  ha8 
iM  30  grains,  which  is  the  weight  of  a  volume  of  water  equal  to 
dttt  of  the  minerah  The  mineral,  con9ec|uently,  weighs  m  this 
instance  4  times  as  much  as  the  water;  for  4x30  grains  equals  120 
grains,  which  is  the  weight  of  the  mineral.  The  rule  for  the  pro- 
eeaa  is,  therefore, — Dimdc  the  xveight  out  of  loaier  hy  the  difference 
(f  weifhU  obtained  out  and  in  water. 

'  The  water  employed  tor  this  purpose  should  be  distilled,  to  free 
it  troni  all  foreign  substances.  Since  the  deni^ity  of  water  varies 
irith  its  temperature,  a  particular  temperature  has  been  selected 
for  these  exi)eriments,  in  order  to  olitain  uniform  results :  6(P  F. 
'i?  the  most  convenient,  and  has  been  generally  adopted.  But  the 
r€inperature  of  the  ruaximura  density  of  water,  39'5°  F.,  has  been 
nNroinmended  as  preferable. 

If  a  pair  of  scales  is  used  for  obtaining  the  weight,  they  should 
l«  exceedingly  delicate,  when  perfect  accuracy  is  reniiired.  For 
"riginal  investigations  they  should  turn  with  the  KfOOtli  of  a  grain. 
Hi^  weights  must  be  selected  with  care,  and  shoidd  vaiy  from  the 
tvvsittieth  of  a  grain  to  120  grains.  To  wei^jh  the  mineral  im- 
mcmed  in  water,  it  may  be  attached  to  the  scales  by  a  single  fibre 
of  raw  silk  or  a  fine  hair,  and  thus  let  down  into  a  jar  of  water, 
rare  being  t^ken  that  the  scales  be  kept  pertectly  drj'.  The  attach- 
^nent  of  the  fibre  of  silk  t<i  the  scales  may  be  made  by  means  of  a 
iBialT  '      '  lied  to  the  lower  part  nf  one  scale.    For  the  ordin- 

irjr  i  18  of  the  mineral* ►gist,  in  the   determination  of 

tpedes,  it  will  be  found  nu^st  convenieot,  if  the  scales  are  not  pro- 
vided with  this  hook,  to  make  a  small  hole  through  the  centi'o  of 
oae  scale^  and  tlirough  it  attacli  a  horse  hair  permanently  to  the 
•etle.  By  tying  a  slipping  knot  in  the  liorse  haii%  the  minerals 
Hdcr  investigation  may  be  attached  and  detached  without  dilfi- 
'sAij,  owing  to  the  elasticity  of  the  hair. 
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To  insure  accuracy,  tliose  gpeciiiiens  filiould  be  selected  which 
are  perfectly  ivoe  from  foreign  aubstances,  and  contain  novacuttit^gy 
even  under  a  maLniifying  glass.  If  vacuities  exist,  they  may 
usually  be  removeu  by  coarsely  jmlvenzimj  tlio  niiueraL  An  iTTir 
jmljxihle  powder  is  apt  to  swim  on  the  surface,  although  heavier 
than  water. 

A  better  and  more  simple  process  than  the  above,  and  one  avail- 
able for  porous  as  well  m  compact  minerals,  19  performed  with  a 
light  glass  bottle,  capable  of  h(.4diug  exactly  athonsiind  grains  (or 
any  known  weight)  of  diBtilled  water.  Pour  out  a  few  drops  of 
water  from  the  bottle  after  filling  it  and  then  weight  it.  Tlieu  add 
the  powdered  mineral  till  the  water  is  a^jain  tn  the  brim,  and  i*e- 
weigh  it.  Tlie  difference  in  the  tw<i  weights,  divided  by  the  loss 
of  the  water  poured  out,  is  the  specific  gravity  sought,  Tlic  weight 
of  the  glass  oottle  itself  is  here  supposed  to  be  balanced  by  an 
equivalent  weight  in  the  other  scale. 

Koso  Itas  recently  observed  that  tiue  pulverization  *)f  a  mineral, 
and  even  of  a  metal,  gives  uniformly  a  higher  specific  gravity  than 
is  obtained  from  the  solid  maas,  and  he  considers  the  result  therefore 
as  involving  a  slight  error. 

Tlie  mineralogist  is  so  seldom  requh*ed  to  take  tlie  specific  gravity 
of  li<juids  or  gases,  that  an  explanation  of  tlie  different  methoiJB 
employed  is  unneceasaiy. 


V.  CHARACTERS  DEPENDING  ON  COHESION. 

These  character  are  of  three  kinds ; — 1.  Hardness ;  2.  Tenacity ; 
3,  Fracture. 

I.    HARDINESS* 

A  harder  body  is  distingnii^hed  from  a  softer,  either  by  attempt- 
ing to  scratch  tlio  one  with  tlie  other,  or  by  trying;  each  with  a  file. 
Eacli  of  these  methods  is  used  by  the  minemlogist  in  determining 
the  bardness  of  the  specie-s,  though  the  hitter  is  in  most  cases  to  be 
preferred.  Roth  metliods  should  be  eniploy^ed  when  practicable, 
CertiJ  >f  some  minerals  give  a  low  hardness  umh^  th*} 

JlUf*'  1   to  impurities  or  imperfect  aggregation  of  the 

partictee>,  whilst  they  scratch  a  harder  species,— showing  that  the 
particles  are  hard,  although  loosely  aggregated  Chiastohte,  spinel, 
and  sapidiire  are  common  examples  of  this  fact.  When  the  muie- 
ral  ift  too  Iiard  to  be  inipi^essea  by  a  file,  the  peculiarity  of  tbo 
grating  sound  will  suffice  t*>  the  practised  ear. 

To  give  a  defiti'  :  ,^^,^^ 

to  tlie  hardneHsoj  _:ist 

Moil  ifcd  a  scale  of  hardntHn,     ilnh^'ft  ncale  consists  often 

mine:  .„  ,  ..  ,i*ch  gradually  increa;iie  in  hardnuss  from  1  to  lO.     Thf^ 


HARDNESS. 


1«1 


iterrafe  between  2  and  3,  and  5  and  6,  are  lari^^er  than  the 
liei>5.     Breithaiipt   ha-s  therefore  introduced  another  degree  of 
tlnesa  between  each  of  the  above,  and  thus  kk  scale  consists  of 
reive  rninerals. 
Molis^s  scale  is  as  follows : 

1,  Tide;  common  laminated  hght  green  variety. 

2,  Gy^muia  /  a  crj'stidlized  variety. 

3,  Calcite  ;  transparent  viunety. 

4,  Flwyr  Sp*jr  ;  crystalline  variety. 
5-  Aj^iitt  I  transparent  yariety. 
5*5-  ^capoliie;  crystalline  variety. 

6.  Fddnpar  (orthoclase) ;  white  cleavablo  vai*iety. 

7.  Quartz ;  transparent, 

8.  T*>p*^2 :  trani?ijarent. 

9.  re  J  cleavable  varieties. 

[10.  ml 

II'  the  tile  alirades  the  mineral  under  trial  with  the  same  eise  ae 
lo.  4,  and  produces  an  equal  depth  uf  abrasion  with  the  same  force, 
hardness  is  said  to  be  4.     If  with  more  facihty  than  4,  Imt  less 
5,  the  hai'dness  may  he  44  or  4^,  i^Titten  m  decimals  4'25, 
Y^*     Several  successive  trials  should  be  made  to  obtain  certain 

The  use  of  the  file  is  acquired  with  very  little  experience ;  nsn- 
■Uy  a  single  trial  is  sufficient.  Care  must  bo  taken  to  apply  the 
file  to  edges  of  equal  obtuseness.  That  part,  aLso,  of  the  specimen 
jhould  be  selected  which  has  not  been  altered  by  exposm^e,  and 
die  lughest  degiTe  of  transparency  and  comf>actness  of  stnic- 
Tlie  pressure  for  determination  shrndd  be  rather  heavy,  and 
file  should  be  |>assed  three  or  tour  times  over  the  specimen, 
R«ick  salt  is  usually  given  in  the  scale  of  hairiness  lor  No.  2; 
It  crystals  are  nearer  3. 

Many  specimens  present  ditfereut  degrees  of  hardness  on  dia^ 

lilar  faces;  as  an  example  of  which,  we  mention  kyanite  and 

ica.     This  is  coniined  to  the  inequilateral  primary  forms,  and  like 

the  similar  difterence  of  color,  lustre,  ifec,  finds  a  ready  explana- 

tiou  in  the  theory  of  their  formatiun  ;  unlike /aces  are  t/te  result  of 

Jis  actum  of  umike  <;.r£s. 

This  difference  in  faces  parallel  to  unlike  axes  may  be  perceived 

nearly  all  cases,  when  the  methodic  uf  trial  are  exceedingly  deli- 

ite.     Huygens  long  since  ohHc^rved  that  the  cleavage  iace  of  a 

ital  of  calc  spar  differed  in  hardness  from  the  other  faces;  and 

en  in  a  monometric  crystal  it  has  l>eeu  found  that  the  faces  of 

cobe  and  octahedron  are  not  exactly  alike  in  this  respect* 


1  ccihwsione, 


•  TJiw  subject  has  be<*ii  cxamin^il  by  Fnirikeiihciin,  (De  cryatallorura  ccihi 
l«»,  AOtl  Baumgartn^p'g  Zeitsthrift  fur  PhyBik,  Ix^  94  iind/l94),  Seebeok  (Hurt- 
— 1*B  Jnhrbucher  der  Min.  u.  GcoL  i,  123}  and  Fraius,  (Fogg,  Aan.  bout,  185u,  37). 
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PHYSICAL   PKOl-EETEES   OF  HINKRALS. 


II.   TKNACTTY. 

Solid  minerals  may  be  either  brittle,  Bectilo,  maHeablOj  flexible, 
or  elastic.     Fluids  are  either  gaseous  or  lir|iiid. 

1.  BritUs  ;  when  parts  of  a  Tnineral  separate  in  powder  or  grains 
on  attempting  to  cut  it ;  kerolite,  calc  spar. 

2*  Stxiilc  ;  when  pieces  may  be  cut  off  with  a  kiiifo  without 
falHngto  powder,  but  still  the  mineral  pulverizes  under  a  ham- 
mer, xhk  character  is  internjediate  between  brittle  and  malleable ; 
gypsum. 

3.  MalleaUe;  when  sliced  mav  be  cut  off,  and  these  slices  flatten 
out  under  a  hammer;  native  gold,  native  silver. 

4.  FhmhU  ;  when  the  mineral  will  bend,  and  remain  bent  after 
the  beutliu^  force  is  reniuved;  talc. 

5.  Elmtic  ;  when  after  being  bent,  it  will  spring  back  to  its  orig- 
inal pr»8ition  ;  mica. 

A  litiuid  is  said  to  be  mscovs^  when,  on  pouring  it,  the  drops 
lengthen  and  appear  ropy ;  petroleum. 

Tlxe  unequal  eluiisticity  of  unlike  faces  of  crystals  has  been  shown 
by  Savart  in  his  Acoustic  investigations,  and  he  thus  distinguishes 
tlie  rhombohedral  from  the  otlier  faces  in  the  pyramid  of  quartz 
crystal. 

m.    FRACTURE. 

Tlie  natural  fracture  of  cr^'stalline  minerals  has  already  been 
noticed  under  cleavfUffK  Tlie  6-acture  of  amorphous  minerals  varies 
in  the  fonn  and  kind  of  snriace  produced. 

1.  Conchoidal ;  wdien  a  mineral  breaks  with  curved  concavities, 
inf»re  or  less  deep.  It  is  so  called  from  the  resemblance  of  the  con- 
cavity to  the  valve  of  a  shell,  from  concha,  a  shdl  *  flint. 

2-  Ert^n  ;  when  the  surface  of  fracture  is  rough,  with  numerous 
small  elevations  and  depressions. 

4.  IIoA^kly;  when  the  elevations  are  sharp  or  jagged;  broken 
iron. 


VL  TASTE, 

Taate  belongs  onljr  to  soluble  minerals. 
iBto  adojited  for  reference  are  a^  fallows : 

1,  A^tritujent  ;  the  taste  of  vitrioL 

2.  Swet'titth  mtringefd  ;  taste  of  alum. 
8.  Sttiinej  taste  of  common  salt. 

A*  Alkaline ;  taste  of  soda. 

5.  €fx*lifyj  ;  taste  of  saltpeter. 

6.  Hitter  y  taste  of  epsom  salts, 
7>  Sour;  taste^of  sulphuric  acid* 


Tlie  different  kinds  of 


cnkMiaAL  ooNSTmmoN  of  mineralb. 
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VIL  ODOK. 

Excepting  a  few  gaaeons  and  soluble  Bpecies,  mmerab  ia  the 
by  nncbanged  state  do  not  ^ive  ofi'  odor.  By  friction,  moistening 
rith  the  bre-ath,  and  tlie  elimination  of  some  volatile  ingredient 
|y  lieat  or  acids,  odors  are  sonietimes  obtained  which  are  thna 
raated : 

Alli<ieeoi4^  f*  the  odor  of  garlic.  Friction  of  arsenical  iron 
Ifcits  this  odnr ;  it  may  also  be  obtained  from  any  of  the  arsenical 
res  or  siialtSj  by  means  of  lieat 

2.  Horseradish  mh^r  f'  the  odor  of  decaying  horseradish.     Tliis 
lor  is  strongly  perceived  when  the  ores  of  selemura  are  heated, 

3.  Sulphureo^m ;  finction  will  elicit  this  odor  from  pjTites  and 
fe  from  many  8Tilph\u*ets. 
HtunUmyuSj  the  odor  of  bitumen. 

5.  fettd;  the  odor  of  milphnretted  hydrogen  or  rotten  eggs.   It 
\  elicited  by  friction  from  8<ime  varieties  of  quaitz  and  limastone. 

6.  ArgiUw'eons;    the  odor  of  moistened  clay.     It  is  obtained 
?m  serj^entine  and  eonie  allied  minerals,  after  moistening  them 

the  breath  ;  others,  as  pyrargillite,  afford  it  when  heated. 


PART  III^ 
CHEMICAL  MINERALOGY. 


L    COMPOSITION   OF   MDTEEALS. 

1.  6hner(d  H&nmrks  on  the  Cmisiitutimi  of  Minerals. 

The  mineral  species  are  either  the  nucorabined  elements  in  a 
ative  state,  or  compounds  of  the  elementa  with  one  anotber.   The 
number  of  elements,  m  at  present  recognizedj  is  sixty,  forty-seven 
ttf  whicb  are  metals. 

The  following  table  contains  the  names  of  the  elements,  vA\h  the 

ibbreviations  by  which  they  are  represented,  and  their  atomic 

"    ^.     In  the  catahiguc  here  given,  the  more  common  com- 

,  I  v^f  the  elements  with  oxygen  and  sulplmr  are  also  included, 

lii^etlier  with  their  atomic  weights;  and  following  these,  the  7><^r- 

ifa^.r2yc^  proportion  of  oxygen  and  sulphur  in  each.     Tlie  dots  indi- 

&te  atoms  of  oxygen;  ana  the  dashea  letter,  a  double  atonj  of  the 

ub^tance  so  expressed  ;  thuw  Fe  means  '1  of  Irnu  i^y  3  of  Oxygen* 


^^^^^I^^^^^^^^^^^LE  OF  ATOMIO  WraGBTS, 

^m               AwrMmtJM,AI.                 171 '26 

CoppBm  (Cxipnini),  Cii.     S96*26 

^n                  Alnminft,  ^,                  642  6  (0.  46-7) 
^^^                       a;&l                   1286-0 

X)ryd  of  Copimr,  ^,     8t»2-6   (0,11*20) 

Oxyd  of  Copper,  Cu,    49ti*26  (0,20*15) 

^^H                       B&i                   1927-6 

DlDTllIUM,  1>,                            600 

^^^^^-                4 11                    2570-0 

EBBmM,  £K 

^^^^^H              6%l 

FmrntTM  (Fe)  A«e  Iron, 
Fluoric  R,  P,                      287*6 

^^^HV              e  £l                    8855D 

^V               AM'tM0NT(8tibiOTn),SK  1012*5 

Hydrofluuri<3  Ac. , HF,  2600          (P,96) 

H                    Sill  Antim,,  8b  S>,        2212*6  (S.  21'12) 

GLPciNiTM(lVrylliUJu),Be.  6876 

^B                A&GKifTuif  (Ag),  Bee  Sititer, 

Gliicina,  Ue,                   15876      (0,  68) 

^H                AssDnc^  A»,                       987 '6 

or  G 1  uci  11  uin,  B«,       88. 1 25 

Glucina.  Be,         470*25      (O,  68) 

H                     Arftetiic  Acid,  An,         14«7*5   (0,84-8) 

^m                     Hulpbiiret  of  A. ,  An  S*.  1 637  *6    (8,  39  O) 

Gold  (Ayniiii),  Au,         1231*26 

^B                 ArnvM  (All),  Aee  Gold 

IIypkajigyiium  (Ilg)  sen  Q^kktilver, 

■                 Bahyum,  Ba,                       85n'25 

OvDnowKK.  (H),                   12*6 

^fc^             BaryU,  fia,                   966-26  (0,  ia-4fi) 

Water,  fi,                       112-6   (0,88*89) 

^^K                       %ha.                   19125 

2  It                       226*0                       J 

^^B                        8  6a                    28(t8-7& 

3  1^                       887*5                       I 

^^^                          4  6a                     38261> 

4  tl                         460*0                         ■ 

^H                 BitiirLUttii(ne),  sec  Otucinum, 

5  He                         562*5                         ■ 

^m                 BiHMiTy,  Bi,                      2600 

6  tl                        675*0                ^  M 

H                     Oxvd  of  Bismuth,  Bi,   2900     (0  10'86) 

7  It                        787*5             JHH 

■                 BonoK.  B,                            186*2 

8  tl                       900*0            ^^M 

■                      Bornvic  Acid,  B,             436-2(0, 68*76) 

9  11                      1012*5            ^^M 

^K                 Bio¥mx,  Br,                      1000 

loDTYK.  1,                          1687*6            ^^M 

^M                Cavuivm,  Cd,                      696*8 

Imniuu,  Ir,                      1287*5                      B 

^H                CAtjrrrM,  Ca,                        250 

Ikon  (FCTruin),  Fe.            860                          ■ 

^^^            Ltino,  Ca.                        85UH)  (0, 28*57) 

Protoxyd  of  Iron,  ^e,  450      (0,22*22)     ■ 
Pwroxy^lof  Iron,  Fo,  Hmmj           (0,  801 

^^^B                       9  Oft                     700-0 

^^^F                       8  Ca                   1060-0 

Kalrm  (K),  Bee  J^otassium. 

^M                            4  Ca                   1400^ 

Lastuakum.  La,                 687*5 

^B              Carbon,  C,                          76 

ProioxydofLa.,Li,     697*6   (0,14*55) 
PeroxvdcifLa,.£a,    1476-0   (0,20*84) 

^B                  Carbonic  Acid,  G,          276 

^K              OKanTM,Ce,             ^           687 '6 

Lead  (Plurobum),  Pb,     12M'6 

^^^             Protoxyd  of  C,  Ce,         687 '6  (0,  14-56) 
^^H              PeroxTdofO,  €e,          1476     (0,20*84) 

Oxyd  of  Lend,  :^b,      1894*6     (0. 7*17) 

LiMi,  aeo  CaUiurn, 

^^^         Citu>Ri?rk,  01,                       448*8 

LrrHiuM,  Li,                        81*66 

^f                  H vdrochlor.  Aeid, Ha, 4668 

Lithift,  tl,                      181*66  (O,66'05) 

^B                CimoitttTM.  Cr,                  833 -76 

Maonksh'm.  Mg,                150 

^B                    Oitvd  of  Chrome,  ^9r,   967*6   (0,81*01) 
^B                    C7hromic  Add,  Or,        683*76  (0,47 '84) 

Magnesia,  Slg,               260        (0,40*0) 

2  iSiii                      500 

^B                ConAi^T,  Co,                        868*65 

8  Sk                      750 

^B                    Oxyd  of  Cobalt,  Co,    468,66  (0, 21  -84) 

4  Sf^                    1000 

^B                OoLt*MiiiiJic(Tantalufn)fr»,2800H) 

6  Ag                    1260 

^                   Colitmbio  Acid,  Ta,      96000 (0, U-64) 

6%                    1500 

H                                    138456769 

^^^         311           0'467      0*984       1*401       ims      2  886      2*802      8*269      8^86      4'908 

^^H        Xm           0  846      0^96       1*044      1*892      n40      2*068      2^86      2*784      8*182 

^^*        6a           01045    0*9090    0-8186    0*4180    0*6225    0*6270    07816    0*8860    0*9406 

■^               %f           0-68        1-96        1*89        2*52        8*15        878        4m         6*04        5*67 

■               6i           0^867    0*6714    0*8671     11428    1-4285     17142     1*9909    2*9856    9*5718 

H                0             07278     1*4646     2*1819     2  9099    8'6865    4*8688     5^911     6-8184     6*5iAt 

■                »r           0*81        0*69        0*98        1-24        1*65        1*86        2*17        9*48        979 

H                Cr           0*4784    0^468    1*4202    1*8986    2*8670    2*8404    8*8188    87879    4*9600 

^B                t^           09184     0-4268    0*6402    0<8586     1^670     1-2804     1*4988     17079     1*9906 

^B               All           0-119      0-994      0*886      0*448      0*560      0^72      0784      0*896       1*008 

^M               60           0*2015    0-4090    0*6045    0*8060     1^)76    1*2090    14105     1*6120     1*8186 

^^^         tm           0^9999    0'64«6    0*M06    0*8888    11 1 10     1-8839     1*5654     17776    lf98t 

TABLI  OF  AlOmO  WEIQ8I8. 
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444-7  (0,aa-4) 

889-4 
18S41 

SS88*( 
S668-2 

989-4  (0, 80*82) 
1978*8 


iVot<nyaofM.,fta, 
4An, 

:& 

8  lln  8908-8 

4  Sn  8967-6 

Mnorar  (Hg),  see  Qwiekriher, 
Moirmtummm,  Mo,  678 

Molybdie  Add,  So.     876      (0, 84-8) 
Katsium  (Na),  see  Bodhrni, 
ISKmmL,  Ni,  869-88 

Protozydofl!nckel,Jri  469-88  (0,21-8) 
KnnoM,  (OoIwDbinm,  Cb.) 
Hznoosir,  K.    ^  176  * 

NitmAdd,J^,  676         (0,74) 

Sff  1860 

S9  8026 

4H  2700 

VOUUIL 

Oixnnf,  Ot,  1248-6 

OxTonr,  O,  100 

PAUJkMOif,  Pd,  666*48 

PkosFBOBm,  P,  _      887*6 
Photphorie  Acid,  F,    887-6  (0,  66*84) 

2  P  1776 

8  P  2662-6 

4  F  8660 
6  F  4487*6 

PL4TDruM,Pt,  1287-6 

PuniBUK  (Pt>),  tee  X#adL 
hn^aannc  (Kalinm),  K,  488*86 
PotaaM  X  688-86  (0, 16*98) 

5  ft  1177-72 
8ft  1766-68 
4  ft                     2866-44 

QDRmii.Txm  (Hydrargy- 

ram),  Hg,  1260 

Saoonnf,  661-96 

KuTBDinnf,  Rq,  662 

SiLonuM,  8e,  498-76 


266-26 

666*26(0,62*98) 
1182-60 
1698-76 
2266-00 
2881-26 
8897-60 
8968*76 
4680-00 
6096-26 
SavKB  (Argentmn),  Ag,  1860 
Sodium  (Natiiimi),  Ka,    287-6 
8oda,Na,  887*6(0,26-80) 

2  JTa  776-0 

8  ifa  1162-6 

STANNiTif  (Sn),  eee  Tin. 
SriBnix  (3b),  see  AnHmony. 
SmoMTniM,  8r,  647*6 

Strontia,  Sr,  647-6  (0, 16*44) 

SuLPHua,  9,  200 

Stilphnrio  acid,  S,        600         (0, 60) 
Tahtalum,  Ta,  2800 

Tantalio  aeid,  Ta,      2600    (0, 11*64) 
Tkllubidm,  Te,  801*8 

TxRBiuic,  Tb, 
Thorittm,  Th,  748*86 

Thoria,th,  848*9    (0,11*84) 

TiK,  (Stannum),  Sn,       786 

Oxyd  of  Tin,  Sn,       926       (O,  21*62) 
TiTAifroif,  Ti,  812*6 

Oxyd  of  Titanium,^,  926       (O,  82*42) 
Titanic  Add,  Ti,        612*6    (0,89-02) 
TuKoaTKi(WolJ&-'mn),W  1160 

Tnngstie  Acid,  W^       1460    (0,20*69) 
UBANnix,  U,  '        760 

Protojtyd  of  U^  t]r,        860   (0,11-76) 
Peroxyd  of  U.,  8,       1800    (0,16*66) 
Vanadium,  V,  866*9 

WoLFBAMiuM  (W),  MO  ThmffgUn, 


Yttrium,  Y, 

Yttpia,  y, 
Ziirc,  Zn, 

Oxyd  ofZine,  2n, 
ZnooMiuM,  Zr. 

Zirconia,  Zr, 


402*6 

602-6    (0,19*90) 

406-6 

606*6    (0,19*74) 

419-78 

1189-6    (0,26-8) 


ft 

u 

t 
la 

f 
th 

ii 

Ar 


1 
0-8889 
01698 
0-6606 
0*40 
0-2247 
0-8082 
0*74 
0-268 
0-6684 
0-717 
0*6298 
0-1644 


2 
1-7778 
0-3896 
11010 
0*80 
0*4494 
0*6064 
1-48 
0*616 
1-1268 
0-1484 
1-0696 
0-8088 


8 

2-6667 

0-6094 

1*6616 

1-20 

0-6741 

0*9096 

2-22 

0-774 

1*6902 

0*2161 

1^894 

0*4682 


4  6 

8*6666  4-4446 

0-6792  0-8490 

2*2020  2-7626 

1*60  2-00 

0-8988  1*1286 

1*2128  1-6160 

2-96  8-70 

1*082  1*290 

2-2686  2-8170 

0*2868  0*8686 

2*1192  2-6490 

0-6176  0-7720 
24 


6 
6-8884 
1-0188 
8-8080 
2-40 
1-8482 
1*8192 
4-44 
1-648 
8-8804 
0-4802 
8*1788 
0-9264 


7 
6*2228 
1*1886 
8*8686 
2*80 
1-6729 
2*1224 
6*18 
1*806 
8-9488 
0-6019 
8-7086 
1-0808 


8 
7-1112 
1*8684 
4-4040 
8-20 
1-7976 
2-4266 
6-92 
2-064 
4*6072 
0*6786 
4-2884 
1*2868 


9 
8-OOOi 
1*6282 
4-9646 
8*60 
2-0228 
2-7288 
6*66 
2-822 
6-0706 
0-6468 
4^688 
1'8886. 
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CHE&aCAL  MIKERALOaT. 


As  tJie  use  of  the  table  in  deducing  formtilas  involTes  the  fre- 
quent multiplication  of  the  oxygen*  per-ceota^e,  the  multiples  by 
tie  digits  1  to  9  are  given,  for  tiie  comi>oiin<&  of  most  common 
occurrence,  at  the  foot  of  the  two  precetiing  pagea.* 

The  modes  of  combination  and  uses  of  chemical  lanOTa^e  are 
explained  in  chemical  treatises,  to  which  reference  shoiOd  be 
made  by  the  student.     A  few  brief  ilhiBtrations  are  here  added : 

By  atomic  weights  is  understood  the  combining  proportions  of  the 
elements.  For  example,  when  iron  and  fjxygeii  cornbme,  they  unite 
in  the  proportion  of  350  parts  by  weight  of  iron  to  100  of  oxygen, 
or  in  some  simple  multiple  of  this  ratio.  The  protoxyd  contains 
one  part  or  atom  of  each,  and  has  therefore  the  atomic  weight  450 ; 
the  peroxyd  (more  precisely  ^esqumyd)  contains  2  of  iron  (2x350 
=700)  to  3  of  oxygen,  (3x100=300),  and  therefore  has  the  atomic 
weight  1000,  (700+300 =100C»).  To  ascertain  the  per-centage  of 
oxygen  in  this  oxyd,  we  have  300  of  oxygen  in  1000  parta;  hence 
the  ratio,  1000  are  to  300  as  100  to  the  number  of  parts  in  100; 
therefore  dividing  300x100  by  1000  gives  the  oxygen  per-centage. 
Hence  too  if  we  multiply  the  per-centage  of  oxygen  by  the  atomic 
weight  of  the  oxyd,  we  obtain  as  a  result,  after  dividing  by  100, 
the  oxygen  amount  in  the  compound.  For  alumina,  46*7x642'5 
-k100=300,  the  amount  of  oxygen  ;  and  in  this  way  the  correct- 
ness of  the  oxygen  per-centage  may  be  verified. 

The  mode  of  deaucing  chemical  formulae  may  be  illustrated 
by  two  or  three  examples. 

I.  We  have  an  analysis  of  Red  Silver  Ore  as  follows: 

Silver  59*02,  antimony  23'49,  and  sulphur  17'49  per  cent. 

It  is  desired  to  ascertain  the  relative  number  of  atoms  of  each 
element  in  the  compound.  This  nnraber  must  depend  on  the 
weights  of  diQ  atoms^  as  compared  with  the  quantity  of  each,  for 
the  less  the  weight,  the  greater  the  number  of  atoms.  Tlie  rule 
consequently  is, — Divide  the  per-centage  of  each  element  btj  thd 
aiotnic  weight  of  tht  9am6  ;  aA,  58*02  by  1350,  the  atomic  weight 
of  silver,  and  so  on.  (See  preceding  table).  This  process  gives 
the  relation, 

0-0437  :  0-0146  :  00875, 
and  dividing  each  by  the  mrudUet^  to  simplify  it,  it  becomes 

3:1:6, 

which  is  therefore  the  number  of  atoms  of  each,  silver,  antimony, 
and  sulphur.  Tl^e  formula  3Ag+lSb+68,  or  A^SbS*,  expresses 
thia  reladoQ. 

*  SIqo«  ih«  priniifig  of  th«  Bnt  \\§M  <ii  the  preceding  Ubl«,  (and  a  poKlon  alaa 
of  ih«  ttfoond  YoUmc  of  tiLi«  work),  an  articU  ha#  appeared  in  the  L.  E.  and  D. 
Pbiloaophieal  MagaEine,  noting  the  fact  that  Rom-s  Niobium  it  properly  Hatt^hett*! 
Coiumhtum,  and  IhjiX  coniequently  the  nam^  ColumUum  ihould  ht  giveti  it  Th« 
trot  Tafitalnm  of  B«ra<tliu«  la  anotbtr  maUl  Bence.  af\er  ColuiDbiuin,  p.  184,  tb« 
ftrmbol  i%  ahoujd  \nt  ivritiaftj  and  f^v  Columbie  ai.'td  Cb.  Th«  atomlo  waigbl  pf 
CMombUity  b  y«t«  ua4«i«rpi^M4,  tboagh  nMrtJuat  of  Tantrum. 
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iistnr  makes  known  a  sulphiiret  of  silver  consisting  of  1 
Ir  to  1  of  silver,  and  ali?o  a  siilphuret  of  antimony  contain- 
J  3  of  fiulphnrto  1  of  antiraony,  the  ingredients  are  regarded-aa 
lus  combined  in  the  compound.  The  3Ag  take  3S,  making  3 AgS, 
ad  leave  3S  for  the  ISb  to  fonn  l(SbS');  so  that  Red  Silver 
)re  ia  gnppoeed  to  be  represented  by  the  formula 

3Ag9-fSbS\  or  Ag*Sb, 

fthe  mark  (')  be  used,  aa  is  common^  for  Sulphor. 
2.  An  aoalysTd  of  Feldspar  give8  in  100  parts, 

Silica  64-78,  Alumina  18*38,  Potash  16'84. 

Now  if  we  ascertain  the  proportion  of  <mygen  in  these  constitu- 

we  learn  tlie  i*atio  of  the  constituents,  since  we  know  that 

contains  3  of  oxygen,   alumina  3,  and  pot&?h  1,     From  the 

re  table  we  find  that  100  of  silica  con  tarn  52'98  of  oxygen; 

[>iiseqnently  if  100  give  52'9S,  the  amount  in  04-78  parts  will  be 

md  by  multiplying  52-98   by  64*78,  and  dividing  by  100 ;  or 

"t  is  equivalent,  multiplying  0*5298  by  64-78.     So  inloo  parts 

Itunina  the  oxygen  is  46*7 ;    hence  the  oxygen  in  18*38  parts 

Ittinina  will  equal  18-38x46*7-1-100.     In  this  way  we  ascertain 


oxygen, 


or,  dividing  each 
by    the  sninlleit, 


64-78  of  silica  contain  34-32 
18-38  of  alumina  '*  8*58 

16-84  of  potash     "  2*86 

l^ence  the  amount  of  oxygen  in  the  j^otash,  alumina,  and  silica^ 

is  1  :  3  :  12.    Kow  as  eacn  atom  of  &ilica  contains  3  of  oxygen, 

atoms  of  oxygen  correspond  to  4  of  silica:  so  also  3  of  oxygen 

'le  alumina  correspond  for  alike  reason  to  1  of  alumina;  and  1 

rgen  for  the  potash  to  1  atom  of  potash.    The  compound 

fore  contains  4  parts  of  silica  to  1  of  alumina  and  1  of  pot- 

\e  next  step  in  the  usual  method,  is  to  determine  how  these 

nnstitaente  are  combined ;  how  much  of  the  silica  with  the  pot- 

1i,  and  how  much  with  the  alumina.     Reference  is  made  to  the 

Bsibility  or  probability  of  certain  compounds,  which  Chemistry 

one  can  teach-,  but  aid  is  found  in  the  principle,  thiit  tlie  num- 

of  atoms  of  oxygen  in  each  acid  and  base  is  usually  some  sim- 

rie  mnltiple,  the  one  of  the  other.     If  in  the  above  compound,  1 

k  silica  be  united  with  1  of  potash,  the  ratio  alluded  to  is  1  to  3  ; 

ad  if  the  alumina  be  combined  with  the   remaining  3  atoms  of 

lea,   the  same  ratio  holds.     This  is  the  mode  of  combination 

imonly  adopted ;  it  is  expressed  in  the  following  fonnula,  the 

3tB  as  explained,  indicating  the  oxygen : 

ie  index  '  expresses  the  number  of  atoms  of  silica :  liad  the  3 
Ben  written  as  a  prefix,  thiis,  aXlSi,  it  would  have  meant  3  atoms 
bf  a  compound  of  silica  and  alumina. 
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The  formala  might  also  be  written  with  eqnal  precision,  and 
without  dividing  the  silica  between  the  bases,  as  follows : 

(i+Xl)5i«. 

In  a  similar  manner,  an  analysis  of  Oamet  affords  the  ratio  of 
ingredients  as  follows : 

8  of  lime  (sCa),  1  of  alumina  (iSl),  2  of  lilica  (29i), 

corresponding  to  the  oxygen  ratio  3  :  3  :  6  or  1  : 1 :  2.    Appor- 
tioning the  suica  to  the  bases,  we  have  the  formula 

Ca"Bi+ilSi, 

in  which  the  oxygen  ratio  for  each  member  is  1 :  1.    Idocrase 
and  Meionite  afford  other  simple  examples. 

3.  In  Feldspar,  above  cited,  the  protoxyd  portion  is  often  not 
potash  alone,  but  pah  soda  or  lime.  Again,  in  Garnet,  the  prot- 
oxjrds,  instead  of  oeing  alllime,  may  be  part  magnesia,  protoxyd 
of  iron,  &c.  In  each  case,  however,  all  tne  protoxyds  added  |to- 
gether,  make  up  the  same  specific  number  of  atoms  as  if  there 
were  but  one  alone.  So  the  peroxyd  portion  may  not  be  all  of  it 
^umina,  but  part  peroxyd  of  iron,  the  amount  ot  this  peroxyd  of 
iron  bein^  just  equivalent  to  the  deficiency  in  the  alumina ;  that 
is,  wi' equivalent  not  in  actual  weight,  but  in  atomic  weight  In 
Qamet,  as  stated  above,  the  oxygen  ratio  is  1  :  1  :  2 ;  and  what- 
ever the  peroxyds  or  protoxyds,  the  ratio  still  holds.  Suppose  an 
aqi^ysis  of  Garnet  affords  the  pcr-ccntage.  Silica  39'(),  alumina 
22*5,  lime  32-6,  protoxyd  of  iron  6-3 :  we  ascertain  the  oxygen  in 
each  constituent  in  the  manner  explained,  (in  the  Silioaj  by  mul- 
tiplying 0*5298  by  39*6,— in  the  alumina,  by  multiplying  0-467  by 
82'Q, — m  the  lime  by  multiplying  0*2857  by  32*6, — m  the  protoxyd 
of  iron  by  multiplying  0*2222  by  5*3) ;  then  on  culding  the  oxygen 
of  the  protoxyd  of  iron  to  that  of  the  lime,  tlic  amount  just  equals 
that  of  the  alumina,  a^  the  oxygen  ratio  requires.  Moreover  the 
oxygen  ^f  all  the  protoxyds  and  peroxyds  together  equals  the 
qxygen  of  the  silica. 

jtU  different  protoxyd^  may  thus  replace  one  another,  and  as  dif- 
ferent peroxyds  likewise  admit  of  mutual  replacement,  it  is  common 
to  write  &  as  a  general  symbol  for  the  protoxyds  of  a  compound, 
vid  B  for  the  peroxyds.  It  is  also  common  to  write  tlie  special 
symbols  of  the  protoxyds  which  ^enlace  one  another,  in  parentnesesi 
with  a  comma  oetween  them.  Thus  in  the  Garnet  referred  to, 
in  which,  lime  and  protoxyd  pf  iron  replace  one  another,  tlie  gen- 
eral formula  may  be  either 

ft*5i-|-2lBi  s  or  (Ca»  S'«)%4nSlSL 

Hie  proportiona  of  the  lime  and  protoxyd  of  iron  are  not  here 
alated,  Imt  may  be;  if  1 :  2,  the  formula  becomes 

■la  (&»  Ag)d^  ngnifiea  that  the  compound  is  a 


J 


ooupoBinoir  of  hxrebais^ 


ae  and  magnesia,  in  definite  or  indefinite  proper- 
»;  (|C»-j4llg)0  that  the  proportion  is  1  :  1 ;  (|eft+^%)C  tliat  the 
portioo  18  2  ;  3,  f  and  |  naving  this  ratio,  and  together  equaling 
t  oxiiL     ItO  16  a  general  expression  for  a  carbonate  of  any  prol- 
ix The  formula  for  Garnet,  ft^Si+SiBi,  may  alao  be  written  with 
|iial  precision  as  ft^Uows : 

^e  ratio  1:1:2  being  still  retained,  and  the  fact  being  also  pre- 
imted  to  the  eye  that  the  oxygen  of  all  the  oxyds  is  to  that  of  the 
sHca  as  1  :  1.  In  Gehlenite,  another  silicate  of  alumina  and  lime, 
tut  <nrjr^n  ratio  is  3:3:4,  which  gives  6  :  4  or  3  :  2  for  the 
stfo  "  '  txyd^  and  silica,  (that  is,  the  oxygen  of  the  silica  is 
two  t.  iiat  of  all  the  oxyds),  while  that  of  the  protoxyda  and 

fooxjdB  is  1 :  1*    The  formula  may  hence  be 

ft'Sil+BSif;  or  (4ft'-Hll)Sil. 

In  the  first  of  these  formulas  each  of  the  two  members  has  the 
mme  oxjgen  ratio  3  ;  2 ;  in  the  second  this  ratio  ia  also  retained, 
sd  Is  more  briefly  expressed,  without  the  hypotJietical  idea  that 
I  silica  in  the  compoimd  is  divided  off  between  the  protoxyd 
'  peroxyd  bases. 

5.  Tu  deduce  the  per-centage  atomic  relations  from  a  formula, 

i  proceBB  above  described  id  reversed.     For  example :  for  feld- 

we  have  4  of  silica,  1  of  alumina,  1  of  potash*     In  the  pre- 

table  the  atomic  weight  of  silica  is  5ff^'25,  and  four  times 

i'2365.    Setting  thi*^  down  and  the  atomic  weights  of  alnmina 

[  potash  below  it,  and  adding,  we  have 

iofailiot, 2365 

1  of  Alnmini^      ,.,,..,       542*5 
lafPoUah, BB8-8e 

Total  fttomiQ  wdght  of  the  feldspar,  8496-30 

Now  if  this  amount  (3496-36)  of  feldspar  contains  2205  of  silica, 
vhat  will  100  parts  contain?  Ucnce,  to  obtain  the  per-centage, 
W  divide  the  atomic  weight  of  each  constituent  in  succession  by 
tfce  «itm  of  the  whole,  and  this  gives  the  per-centage  relation  for 
iieh  ;  viz.  Silica  64*78,  alumina  18'38,  potash  16'84- 

RelatioM  of  Minerals^  cls  exhthiied  in  the  Prmdj^les  cf  ho- 
fjiorpnisTn  or  Hofnwoviorphimn^  and  Dinwrpki^m, 

The  principle  has  now  been  long  established  that  analogous 
etexnentSf  bases,  or  acids,  maj^  replace  one  another  in  conipounds, 
witbont  an  essential  change  m  the  crystalline  form  of  the  species. 
Xiitual  replacement  of  protoxyd  of  iron,  protoxyd  of  manganeae, 
HtM^  and  magnesia,  in  garnet,  Inis  already  been  alluded  to.  Sim- 
'  ;aad  phosphoric  acids  may  replace  one  another,  and 
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Tlie  fonnala  might  also  bo  written  with  equal  precision,  and 
without  dividing  the  silica  between  the  baseSy  as  follows ; 

In  a  aimilar  manner,  an  analjBis  of  Gamet  affords  the  ratio  of 
ingredients  as  follows : 

S  of  lime  (sOft),  1  of  a]mniiiA  (ill),  2  of  titlcA  (23i), 

corresponding  to  the  oxygen  ratio  3  :  3  :  6  or  1  : 1  :  2.     Appor- 
tioning  the  BUica  to  the  bases,  we  have  the  formula 

Oa*gi+il8i, 

in  which  the  oxygen  ratio  for  each  member  is  1  :  1.    Idocrase 
and  Meionite  afford  other  simple  examples. 

3,  In  Feldspar,  above  cited,  the  protoxyd  portion  is  often  not 
potash  alone,  but  paft  soda  or  lime.  Again,  in  Garnet,  the  prot- 
oxyds,  instead  of  being  alllime,  may  be  part  magnesia,  protoxyd 
of  iron,  &c.  In  each  case,  however,  all  tlie  protoxyds  added  ^to- 
gether,  make  up  the  same  specific  nuinbtr  of  atoms  as  if  there 
were  but  one  alone*  So  the  peroxyd  portion  may  not  be  all  of  it 
alumina,  but  part  peroxyd  of  iron,  the  amount  of  this  peroxyd  i>f 
iron  being  just  equivalent  to  the  deficiency  in  the  alumina;  that 
IS,  ail' equivalent  not  in  actual  weight,  but  in  atomic  weight.  In 
Garnet,  as  stated  above,  the  oxygen  ratio  ia  1  :  1  :  2 ;  and  what* 
ever  the  peroxyds  or  protoxyds,  tlie  ratio  still  holds.  Suppose  an 
analysis  of  Garnet  affords  the  per-centage,  Silica  Sll'tJ,  alumina 
22*5,  lime  32'6,  protoxyd  of  iron  6*3:  we  a^^certain  the  oxygai  in 
each  constituent  in  the  manner  explained,  (in  the  Siluxiy  by  mul* 
tiplyinj/  0"5298  by  39*6, — in  the  ahunina,  by  multiplying  0*4^7  by 
^^'5, — m  th^  lime  by  multiplying  0-2857  by  32*6, — in  the  protoxyd  ^ 
of  iron  by  multiplying  0-2222  by  o-'i) ;  then  on  a/ddhuj  the  oxygen  ' 
of  the  protoxyd  ot  iron  to  that  of  the  lime,  the  amount  just  equals 
th^t  ot  the  alumina,  sp  the  oxygen  ratio  requires.  Moreover  the 
oxygen  ,of  all  the  protoxyds  and  peroxyds  together  e<]uals  the 
oxv^en  of  tlie  silica. 

As  different  protoxyd^  may  thus  replace  one  another,  and  as  dit 
iVroat  peroxyds  likewise  admit  of  mutual  replacement,  it  is  conmion 
to  write  ft  as  a  general  symbol  fur  tlie  protoxyds  of  a  compoimd, 
and  S  for  tlie  pen^xyds.  It  ih  also  common  to  write  tlie  special 
symbols  of  tJie  protoxyds  wliich  replace  one  another,  in  parentnesw^ 
with  a  comma  oetween  them/  Thus  in  the  Garnet  referred  to, 
in  which  lime  and  protoxyd  pf  iron  replace  one  another,  tlie  gen- 
eral formula  may  be  either 

The  proportions  of  the  lime  and  protoxyd  of  iron  are  not  here 
•ftated,  but  may  be;  if  1  :  2,  the  formula  "becomes 

Again,  the  formula  {fi^  ftg}<X  digtufioa  that  the  compound  is  a 
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I  of  lime  and  magnesia,  in  definite  or  indefinite  propor- 

^9  (i&-Hftg)0  ^at  the  proportion  m  1  :  1 ;  (jCft+|ilg)fl  Uiatthe 

portion  is  2  ;  3,  |  and  J  iiavin^  this  ratio,  and  together  equaling 

I  unit.     ttO  ifl  a  general  expression  for  a  carbonate  of  any  prot* 

i  The  formula  for  Garnet,  ft'Si+Sl3i,  may  also  Ije  written  with 
jual  precision  as  foUows : 

ratio  1:1:2  bein^ still  retained,  and  the  fact  being  also  pre- 

ited  to  the  eye  that  the  oxygen  of  all  the  oxyds  is  to  tnat  of  the 

jca  86  1  :  1,     In  Gehlenite,  another  Bilicate  of  alumina  and  lime, 

«cjrffen  ratio  is  3:3:  4,  which  gives  0  :  4  or  3  :  2  for  the 

o  of  flie  oxyds  and  silica,  (that  is,  the  oxygen  of  the  silica  is 

'  ikirda  that  of  all  the  oxydg),  while  that* of  the  protoxyds  and 

3icyds  is  1  :  1.    The  formula  may  hence  be 

fe»3it+fi3il;  or  (|ft»-Hfi)gil. 

la  the  first  of  these  formulas  each  of  the  two  members  has  the 
mme  oxygen  ratio  8:2;  in  the  second  this  ratio  is  also  retained, 
md  13  more  briefly  expressed,  without  the  hypothetical  idea  that 
ilie  silic^a  in  the  compound  is  divided  off  between  the  protoxyd 
t&d  peroxyd  bases. 

5.  To  deduce  the  per-centage  atomic  relatious  from  a  formula, 
fhe  process  above  described  is  reversed.  For  example :  for  feld- 
ipor  wo  have  4  of  silica,  1  of  alumina,  1  of  pota^sh.  In  the  pre- 
CMUiK  table  the  atomic  weight  of  silica  is  5r>6"25,  and  four  times 
diis  »  2265.  Setting  this  down  and  the  atomic  weights  of  alumina 
nd  potash  below  it,  and  adding,  we  have 

4ofBilic« 2266 

lofAJiuniaa,      . 642*1^ 

lofPtitAfth, 588*8e 

Totftl  aiomio  weight  of  the  feldspar,  849<S*S6 

Now  if  this  amount  (34-96"»36)  of  feldspar  contains  2265  of  silica, 
vhat  will  100  parts  contain?  Hence,  to  obtain  the  per-centage, 
we  div^ide  the  atomic  weight  of  each  coi^titiient  in  sticccssion  by 
tbe  auici  of  the  whole,  and  this  gives  the  per-centage  relation  for 
m^ ;  viz.  Silica  64'7S,  alumina  18'38,  potash  16-84. 

L  Hdaiums  of  Min^rals^  as  exhibited  in  the  Princi^l^  of  Iso- 
morphism or  HomoBomorphism^  and  DimorphtsM, 

The  principle  has  now  been  long  established  that  analogous 
dements,  bases,  or  acids,  raa^^  replace  one  another  in  corapoundsj 
▼Ithout  an  essential  change  m  the  crystalline  form  of  the  species, 
Kutual  replacement  of  protoxyd  of  iron,  prot*:>xyd  of  manganese,. 
**  le,  and  magnesia^  in  garnet,  hiifi  already  been  alluded  to.  Sim* 
ij  araonic  and  phosphoric  acids  may  replace  one  anotlier,  and 
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The  formula  might  also  be  written  with  equal  precision,  and 
without  dividing  the  silica  between  the  bases,  aB  follows : 

(t+Xl)  Si*, 

In  a  similar  manner,  an  analjsia  of  Garnet  affords  the  ratio  of 
ingredients  as  follows : 

8  of  lime  (aOa),  1  of  alumina  (ill),  2  of  iilica  (sSi^ 

corresponding  to  the  oxygen  ratio  3  :  3  :  6  or  1  :  1  :  2.     Appor* 
tioning  the  silica  to  the  bases,  we  have  the  fi^rmula 

in  which  the  oxygen  ratio  for  each  member  is  1  :  1,    Idocrase 
ftod  Meionite  afford  other  simple  examples. 

^'S,  In  Feldspar,  above  cited,  the  protoxyd  portion  is  often  not 
potash  alone,  but  paft  soda  or  lime.  Again,  in  Garnet,  the  protr 
oxjrds,  instead  of  being  alUime,  may  be  part  magnesia,  protoxyd 
of  iron,  &e.  In  each  case,  however,  all  tlie  protoxyds  added  ^to- 
gether,  make  up  the  same  specific  number  of  atoms  as  if  there 
were  but  one  alone.  So  the  peroxyd  portion  may  not  be  all  of  it 
alumina,  but  part  peroxyd  of  iron,  the  amount  of  this  peroxyd  of 
iron  being  just  equivalent  to  the  deficiency  in  the  alumina;  that 
iSyJUi' equivalent  not  in  actual  weight,  but  in  atomic  weight.  In 
Garnet,  as  stated  above,  the  oxygen  ratio  is  1:1:2;  and  what- 
ever the  peroxyds  or  protoxyds,  the  ratio  still  liolds.  Suppose  an 
ani^^^sis  offiamet  aftbrds  "^the  per-centage,  Silica  39'tj,  alumina 
22'5,  lime  32"6,  protoxyd  of  iron  5*3:  we  ascertain  the  oxygcfn  in 
each  constituent  in  the  manner  explained,  (in  the  Siliea^  by  mul- 
riphing  0v52^8  by  39*6,— in  the  alumina,  by  multiplying  0*467  by 
82*5^,— in  the  Hme  by  multiplying  0-2857  by  32'6,— m  the  protoxyd 
of  iron  by  muUiplying  0'2222  by  5-3) ;  thenon  fMiilijtg  the  oxygen 
of  the  protoxyd  of  iron  to  that  of  the  lime,  the  amount  Just  equals 
th^  ot  the  alumiiia,  a^  the  oxygen  ratio  requires.  Moreover  the 
oxygen  ,Qf  all  the  protoxyds  and  peroxyds  together  equals  the 
qjcygeu  of  the  silica. 

As  different  protoxyd^  may  thus  replace  one  another,  and  as  dif- 
ferent per<>xyds  likewise  admit  of  mutual  replacement,  it  is  common 
to  write  i  as  a  general  symbol  for  the  [)rotoxyds  of  a  compound, 
and  S  for  the  peroxyds.  I(  is  also  common  to  write  tlie  special 
symbols  of  the  protoxyds  which  replace  one  another,  in  parentheses, 
with  a  comma  oetween  them.  Thus  in  the  Garnet  referred  U>, 
in  which  lime  and  protoxy4  Q^  iron  replace  one  another,  the  geii- 
erml  formula  may  be  either     ( «,    , 

li^i+iiSi  i  or  (Ca,  t«)«+*SL 

The  proportions  of  the  lime  and  protoxyd  of  iron  are  not  here 
stated,  but  may  be ;  if  1  :  2,  the  formula  becomes 
(KJ«i-Hl'e)«Si-i-Xl3l 

Again,  the  formula  (Ca,  U$)0,  signifies  that  the  compound  is  a 
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tcaAdtuite  of  lime  and  magnesia,  in  definite  or  indefinite  pmpor- 
l^ons;  (4eft+4Stg)0  that  the  proportion  i;^  1  :  1 ;  i3Cft+i%)<3  niatthe 
I  jMPOportion  is  2  :  3,  |  and  J  having  thirt  ratio,  and  togetlier  equaling 
'  A  unit.  ftC  is  a  general  expression  for  a  carbonate  of  any  prot- 
oxjd. 

4.  The  formula  for  Garnet,  Mi+XlBi,  may  al»o  be  written  with 
equal  precision  as  follows : 

the  ratio  1:1:2  being  still  retained,  and  the  fact  being  also  pre- 
I  rented  to  the  eye  that  tlie  oxygen  of  all  the  oxyds  ia  to  that  of  the 

fiilica  as  1  :  1.  In  Geblenitc,  another  silicate  of  alumina  and  lime, 
[  the  oxygen  ratio  is  3:3:4,  which  gives  6  :  4  or  3:2  for  the 
i  ntio  of  the  oxyds  and  silica,  (that  is,  the  oxygen  of  the  silica  is 
►  fM»o  thirds  that  of  all  the  oxyds)^  while  that  of  the  protoxyds  and 
[peroxyds  is  1 :  1.    Tlie  formula  may  hence  be 

ft»Sit+fi§il ;  or  Uft"-HS)Si^. 
In  the  first  of  these  formulasi  each  of  the  two  members  has  the 
[same  oxygen  ratio  3:2;  in  the  second  tliis  ratio  is  also  retained, 
I  and  is  more  briefly  expressed,  without  the  hypothetical  idea  that 
J  the  silica  in  the  compomid  is  divided  off  between  the  protoxyd 
I  mnd  peroxyd  bases. 

5.  To  deduce  the  per-centage  atomic  relations  from  a  formula, 
pihe  process  above  described  is  reversed.  For  example :  for  feld- 
I  spar  we  have  4  of  silica,  1  of  ahimina,  1  of  potash.     In  the  pre- 

'     "       "  the  atomic  weight  of  silica  is  506 "25,  and  four  times 
t  ,     Setting  this  down  and  the  atomic  weights  of  aluinina 

f  and  potash  below  it^  and  adding,  we  have 

4orBiticui,       .......         S265 

lofAlumitift,      , 642*5 

lofFotaali 6SS<86 

ToUl  fttomio  weight  of  the  feldspar,  8496  aS 

Now  if  this  amount  (3406*36)  of  feldspar  contains  2265  of  silica, 
["What  will  100  parts  contain  ?  Hence,  to  obtain  the  per-centage, 
I^WB  divide  the  atomic  weight  of  each  eonstitoent  in  succession  by 
ttlie  sam  of  the  whole,  and  this  gives  the  per-centage  relation  for 

ch;  viz.  Silica  64*79,  alumina  18*38,  potash  16-84, 

;  2.  lielaiums  of  Minerals^  as  exhthiUd  in  tft/*  Prinei^les  of  Tso^ 
morphisni  or  Sommnnorphisnij  and  IHtnorphtsm, 

The  principle  has  now  been  long  established  that  analogous 
^  elements,  bases,  or  acids,  maj^  replace  one  another  in  couipound% 
J  without  an  essential  change  in  the  crystalline  form  of  the  species. 
I^futual  replacement  of  protoxyd  of  iron,  protoxyd  of  manganese, 
[lime,  and  magnesia,  in  garnet,  hiis  already  been  alhided  to.  Sim- 
"'  riy  luijenic  and  phosphoric  acids  may  replace  one  another,  and 
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The  formula  might  alao  be  written  with  equal  precision,  and 
ithout  dividing  the  silica  between  the  bases,  as  fallows : 

In  a  similar  manner,  an  analysis  of  Garnet  affords  the  ratio  of 
ingredients  as  follows : 

Z  of  lizD«  (sCa),  1  of  alumiaa  (ill),  2  of  silicft  (sSi), 

corresponding  to  the  oxygen  ratio  3  :  3  :  6  or  1  : 1 :  2»    Appor 

tioning  the  silica  to  the  bases,  we  have  the  formula 

Ca'gi+ilBi, 

in  which  the  oxygen  ratir»  for  each  ineniber  is  1 :  1.    Idocrade 
and  Meionite  afford  otlier  simple  examples. 

3,  In  Feldspar,  above  cited,  the  protoxyd  portion  is  often  not 
potash  alone,  luit  part  soda  or  lime.  Again,  in  Garnet,  the  prot- 
oxyds,  instead  of  being  allllme,  may  be  part  magiicsia,  protoxyd 
of  iron,  &c.  In  each  case,  however,  all  tne  protoxyds  added  [to- 
gether, make  np  the  same  specific  number  of  atoms  as  if  there 
were  but  one  alone.  So  the  peroxyd  portion  may  not  be  all  of  it 
alumina,  but  part  peroxyd  of  iron,  the  amount  of  this  peroxyd  of 
iron  beinc  just  equivalent  to  the  deficiency  in  the  alumina;  that 
is,  nn- equivalent  not  in  actual  weight,  but  m  atomic  weight  In 
Garnet,  as  stated  above,  the  oxygen  ratio  is  1  ;  1  :  2;  and  what* 
ever  the  peroxyds  or  protoxyds,  the  ratio  still  holds.  Suppose  an 
fti^nlysis  of  Garnet  aflbrds  the  per-centage,  Silica  3i>-6,  alumina 
22*5,  lime  32*6,  protoxyd  of  iron  5*3:  we  ascertain  the  oxyg^  in 
each  conatiti^ent  in  the  manner  explained,  (in  the  Silica^  by  mul-  - 
tiplyin^  0^5398  by  39*6,— in  the  alumina,  by  multiplying  0*467  by  I 
32"5,— m  the  lime  by  multiplying  0-2857  by  32'6,— m  the  protoxyd  ■ 
of  ^ron  by  multiplying  0*2222  by  5-3) :  then  on  (ic^^Vi^  the  oxygen  ' 
of  the  protoxyd  oi  iron  to  that  of  the  lime,  tlie  amount  just  equ^s 
th^t  oif  the  alumiiia,  a^  the  oxygen  ratio  requires.  Moreover  the 
oxygen  of  all  the  protoxyds  and  peroxyds  together  equals  the 
qiy gen  of  the  sUica. 

As  different  protoxyds  may  thus  replace  one  another,  and  as  dif- 
ferent peroxyds  likewise  aiV-  '^  ^^' mutual  replacement,  it  is  common 
to  write  U  as  a  general  ^}  r  the  protoxyds  of  a  compound, 

and  fi  for  tlie  peroxyib.     1  '>n  to  write  tlie  soecial 

symbols  uftlie  profit xyd^w  .  another,  in  parentnc 

with  a  comma  between  tliem.  Thus  in  the  Garnet  referred 
in  whicl^  lime  and  protoxycj  qt  iron  replace  one  another,  tlie  j 
erid  formula  may  be  either 

ft*St-f  SlSi ;  or  (C«.  l>'c)'Si+ZlSL 

The  proportions  of  the  lime  and  protoxyd  of  iron  are  not  here 
stated,  but  may  bo ;  if  1  :  2,  the  fonnula  becomes 

Again,  the  formula  (Ca,  ^0*  ^^ff^^^^^  ^®  compound  is  a 
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rSTlirae  and  niflgneaia,  in  definite  or  indefinite  propnr* 
i;  (4Cii-|4ft«^)i3  that  t lie  proportion  is  1  :  1 ;  (JCii+|fig)fl  tlrat  the 
portion  is  2  :  3,  |  and  f  naving  this  ratio,  and  together  equaling 
H  unit.     BO  ii9  a  general  expression  ibr  a  carbonate  of  any  prot- 

i.  The  formula  for  Garnet,  Mi+XiSi,  niay  also  be  written  with 
'  precision  as  follows : 

lie  ratio  1:1:9  being  still  retained,  and  the  fact  beinff  also  pro- 
ited  to  the  eye  that  the  oxygen  of  all  the  oxyds  is  to  that  of  the 

lica  as  1  :  1.     In  Gehlenite,  another  silicate  of  alumina  and  lime, 

lie  oxygen  ratio  is  3:3:  4,  which  gives  6  :  4  or  3:2  for  the 

io     '  '     ^xyds  and  silica,  (that  is,  the  oxygen  of  the  silica  is 

//  3  at  of  all  the  oxyds),  while  that  of  the  protoxyda  and 

troxyds  is  1 :  1.    The  formula  may  hence  be 

fe'Sil+flSit;  or  (ife*+ifi)5il. 

In  the  fii^t  of  these  formulas  each  of  the  two  memberg  has  the 
le  oxygen  ratio  3  :  li ;  in  the  secand  this  ratio  is  also  retained, 
_  J  IS  more  briefly  expressed^  without  the  hypotheticjil  idea  that 
be  silica  in  the  compound  is  divided  off  between  the  protoxyd 
ad  peroxyd  bases. 

5.  T<»  deduce  the  per-centage  atomic  relations  from  a  formula, 
I  process  above  described  is  reversed.    For  example :  for  feld- 
we  have  4  of  silica,  1  of  alumina,  1  of  potash.     In  tlie  pre- 
table  the  atomic  weight  of  silica  is  5GG*25,  and  four  times 
"2265,     Setting  this  down  and  the  atomic  weights  of  alumina 
mi  potash  below  it^  and  adding,  we  have 

4ordilio« 226S 

1  of  Alumina,      . 642*5 

tofPotiish 688-8e 

Total  atomio  weight  of  the  fdtkpor,  8490*36 

Now  if  this  amount  (3496-36)  of  feldspar  contains  2265  of  silica, 
what  will  100  parts  contain  ?  Hence,  to  obtain  the  per-centage, 
we  divide  the  atomic  weight  of  each  constituent  in  succession  by 
tlie  saoi  of  the  whole,  and  this  gives  the  per-centage  relation  for 
[;  viz.  Silica  64-78,  alumina  1S'3S,  potash  16*84. 

Rdaticfm  of  Mimrais^  as  e^hihited  in  the  Principles  of  I^h 

nwrpkimti  or  Homo^moi'phism^  and  Dimorphism. 

The  principle  has  now  been  long  established  that  analogous 
'ements,  bas^,  or  acids,  may  replace  one  another  in  compounds, 
.  ithout  an  essential  change  in  the  crystalline  form  of  the  species. 
jbltufll  replacement  of  protoxyd  of  iron,  protoxyd  of  manganese, 
,  and  niagnesia,  in  garnet,  Inis  already  been  alhided  to.     Sim- 
•  AT^nic  and  phosphoric  acids  may  replace  one  another,  and 
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the  crystallization  remain  imcliangedj  or  with  but  a  slight  variation 
of  angle.  This  capability  of  mutual  replacement  witnont  change 
of  form  has  been  traced  to  a  similarity  of  form  in  the  replacing 
substances,  and  such  substances  are  said  to  be  isomarphom^  (from 
itfof,  equals  and  RP9»i,  fomi)^  or  komcBomorphcfUBj  (from  i|Aw«f, 
similury  and  M^^^n)* 

Absolute  identity  of  form  between  related  species  occure  only 
r  when  the  crystallization  is  monometric.     In  this  system  very  wide 
■variations  in  composition  take  place,  through  isomorjvhous  substi- 
tutions, without  the  slightest  change  of  angle.    There  is  a  balance 
of  forces  in  these  equiaxial  forms  which  is  not  overcome  even 
when  the  substitutions  are  such  as  would  make  a  difference  of  two 
or  three  degrees  in  a  rhorabohedral  form.    Tims  in  Garnet,  mag- 
nesium ana  calcium  take  one  another's  places  with  no  change  m 
the  angle  of  the  form,  while  the  same  substitution  in  a  rhoinbohe- 
dral  carbonate  makes  a  difference  of  nearly  two  and  a  half  degrees* 
The  term  hmrwi^^himi  is  hence  strictlj"  applicable  only  to  mon- 
ometrie  species,  while  Hoirummorphimri  is  of  general  application* 

The  more  important  isomorjihous  groups  of  elements,  ba^es,  and 
^cids,  as  regards  the  constitution  of  minerals,  are  the  following: 

1.  Oxygen,  Fluorine. 

2.  Chlorine,  Bromine,  Iodine* 

8.  Sulphur,  Selenium ;  Sulphuric  and  Selenic  Acids,  with  alio 
in  part  Tantalic,  Columbic,  Molybdic,  and  Tungstic  Acids, 
I.  Chromic  and  Vanadic  Acids. 

5.  Arsenic,  Phosphonis,  Antimony,  Bismuth;  Arsenic  and 
Phosphoric  Acids. 

6.  Titanium,  Tin ;  Deutoxyd  of  Tin,  and  of  Titanium. 

7.  Tlie  metals  of  the  Hydrogen  Group,  (see  beyond);  their  pro- 
toxyds ;  their  sesquoxyds.  In  the  8ulphurets,  €u  or  2Cu  replaces 
IPb,  iFe,  &c. 

Homceomorphism,  as  I^urent  has  observed,  is  not  confined  to 
forms  of  the  same  system  alone.  Thus  Orthoclase  and  Albite,  on© 
monoclinic  and  the  other  triclinic,  are  in  fact  homtneomorphous ;  80 
also  Natrolite  and  Scolecite;  Iy)istilbite  and  Ileiilanaite.  The 
approximation  of  form  between  Idocrase  andthemonometric  octa- 
hedron may  l)e regarded  as  homceomorphism,  m  stated  by  Laurent; 
and  still  as  the  monoraetric  species  undergo  the  various  isomorph- 
cos  substitutions  without  a  change  of  angle,  it  is  a  less  satisfactory 
case  than  the  others  mentioned. 

The  same  element  may  crystallize  in  different  systems,  so  thai 
the  two  forms  are  unrelated.  Carbon  is  an  example,  the  diamond 
betii£  one  form,  (monoclinic),  and  gT»u>hite  anottier,  (licxagonal). 
In  phpical  characters,  the  two  are  different ;  boU)  as  to  hardneeoL 
specifac  gravity,  color,  optical  characters,  and  also  chemical 
mctioDt  to  some  extent,    Tlii-  rty  of  presenting  two  inde- 

pmdent  forms  ia  called  dun^  ^        .,  ftom  ^Kj  twi4>ej  and  i^ffq, 
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some  cases,  tho  same  8ul>8tance  has  three  independent  forras* 
lUD  carboQttte  of  lime  is  sometimes  rhor/ibohedralj  as  in  Caleite  ; 
netimea  irimetric^  as  in  Aragonite  ;  sometimes  monodinw^  as 
Barjrtocalcite*  This  is  an  example  of  trimorphwn.  RutU^y 
BrooktUy  and  Anaiase,,  are  three  fonns  of  Titanic  Acid.  Garnet, 
AUanit^,  in  part,  and  Biotite,  are  three  forms  of  the  same  silicate. 
Carbon  is  regarded  as  actually  trimorphoits,  the  diamond  and 
graphite,  as  just  stated,  being  two  forms  or  conditions,  and  charcoal 
\e  third  condition. 
Two  substances  may  be  both  homojomorphons  and  correspond- 
^ly  dimorphous ;  and  they  are  then  desicnbed  a*=i  hodimorphous, 
bus  botli  Titanic  Acid  and  Oxydof  Tin  are  dimorphous,  and  thev 
^  hora'*  '         ^?everally  in  each  of  the  two  forms.     This  is 

exaii]}  'Hrphisni, 

There  are  alai:i  cases  of  isofnmorphwTn,  Tluis  there  are  the  foh 
}vnng  related  groups ;  the  angle  of  the  rhombohedral  forms  here 
frea  is  i?  :  i?/  of  the  trimetric  and  monoclinic,  /:  /; 


Rhombohedrai. 

[lM  Calcito,  106**  6', 

Dreelite,  93'>-^4^. 


TVifnetric, 
Ammonite,  116**  10'. 
AngksiU,  103®  S8'. 
LeadhiUita,  103*^16'. 


MonocHni4, 
BftrytocAkite.  95°  S'. 
Glauberitfl,  68*»-B8°  20'. 
Laoarkite,  84<*< 


Caleite,  Aragonite,  and  Barytocalcite,  are  an  undoubted  case  of 

Inmarp^^^^^^-*  ^^^  same  compound  (AC)  occurring  under  these  three 

Dreelite,  Anglesite,  and  Glauberite,  constitute  another 


ke  senee, 


and 


moreover 


it  is  closely  parallel  in  angle  with  the 
aer.  Tlie  difference  between  the  angle  li  i  I£  ot  Caleite  and 
reelite  is  near  that  between  /:  /of  Anglesite  and  Aragonite, 
'  also  that  between  /:  /of  Glauberite  and  Barytocalcite.  In 
!  third  line  weha%"ethesulpliato-carbonate  Suaannite  near  Dree- 
>in  angle,  Leadhillite  (identical  with  Susannite  in  composition) 
near  Anglesite,  and  Lanarkite,  another  Sulphato-carbonate,  near 
Glauberite,  forming  thus  a  third  parallel  line.  Tlie  sulphuric  acid 
m  tliese  sulphato-carbonates  dominates  over  the  carbonic  acid, 
tad  gives  the  form  of  the  sulphates  enumerated  in  the  second  line 
af  the  table. 
The  known  cases  of  dimorphism  among  the  elementa  are  the 
llowing : 

The  two  forms  monomeine  and  h-e^-agmial  {R :  iJ— 82*^-8^°)* — 
Buic,  Antimony,   Phosphorus,  Bismuth,  Palladium,   Iridium, 
m  (!),  Copper,  Carbon, 

i.  Toe  two  forms  nwfianietric  and  dimetric. — Tin. 
*  8,  The  two  forms  trimetric  and  mofiodinic—Snl^huT^  Selenium. 


The  homoeomorphous  groups  among  minerals  are  numerous, 
sad  in  many  of  them  species  very  various  in  composition  are  in- 
daded. 
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Before  giving  a  list  of  tliem,  the  methods  of  compansoe 
ividence  of  true  afliuity  or  homology  may  be  briefly  reviewed, 

Monom>etnc  System. — In  thia  system,  as  tJie  diraensif^ns  are  nn- 
Varying,  the  species  fall  into  a  single  groop,  unless  cleavage  and 
hemibedrism  are  important  distinctions,  Ckav^^e  is  often  of  little 
importance.  The  two  species  Gray  Copper  and  lennantite,  analo- 
gonft  in  Cfimposition,  have  one,  an  octahedral,  the  other,  a  do- 
decahedral  cleavage.  Sylvioe  (chlorid  of  potassium)  has  a  cubic 
cleavage,  while  the  related  coiupoiuad,  chlorid  of  ammonimn,  has 
an  octaliedrah  irerniA^'tlnmn  is  often  of  vahie  in  marking  ofl" spe- 
cies. '  It  is  a  remarkable  fact  that  while  the  protoxyd  of  zinc  ia 
rhombohedral,  like  the  peroxyd  of  iron  and  aluminium,  and  unlike 
other  prnt4ixyds,  the  sulphuret  of  zinc  is  tetrahedral,  unlike  most 
related  protosulphurets.  Affain,  the  borates,  Bonicite  and  Rho- 
dixite,  are  liemihedral;  and  so  also  are  all  minerals  containing 
boracic  acid,  tliat  crystallize  in  other  systems,  excepting  thoee 
that  are  oblique  in  crj^stallization.  On  the  other  hand,  the  rel 
compounds,  h  eS'  (pyrites),  Co (S, As)% and  Co  A^'  difler,  the  first 
being  hemihedral,  while  the  last  is  not  m — indicating  a]»pareiitly 
tliat  the  gidphur  here  determines  the  hemihedral  character, 

Dinutrw  and  Trimetric  Sygtem». — In  the  diraetric  system,  Uiere 
are  two  square  prisms  to  eaco  form,  one  diagf»nal  to  the  other,  and 
the  axial  aimensions  of  a  ^ecies  will  vary  according  m  we  assume 
one  or  the  other  to  be  the  fundamental  prism,  Tliis  uncertainty  is 
one  to  be  set  aside  by  the  best  means  we  may  have,  and  to  be  admit- 
ted where  analogies  still  leave  it  nnremoved.  The  length  of  the 
vertical  axis  also  varies  directly  according  as  one  octahedral  plane 
or  another  in  a  series  h  i*eferred  to  the  unit  octahedron.  There  is 
often  a  number  of  plane**,  between  which  wo  majr  choose,  one  of 
which  will  give  a  vertical  axis  two  or  three  tunes  as  long  aa 
another.  Here  i^  a  second  source  of  d*mbt,  Tlic  phmes  a^umed 
as  those  of  the  unit  octahedron  by  erystallographei's,  are  ordinarily 
eo  aasumed  because  they  atibrd  a  simple  view  of  the  relations  of  the 
planes ;  and  with  no  better  evidence  of  correctTiess  tlian  this,  they 
may  lead  to  error,  wdion  we  have  in  view  a  comparison  of  form  be- 
tween difT     ^    ijocies. 

CUavi!  Js  the  best  criterion  with  regard  to  the  vertical 

prism,  the  eltfuvitge  prism  being  usually  tlie  true  tundamental  prism. 
But  in  some  cases  tnere  are  no  vertical  cleavages,  and  only  baaal 
or  octahedrah  An  octahedral  cleavage  affords  imijortant  exidence 
as  to  the  fundamental  ocUdiedron,  whenever  it  occurs. 

Fre^juency  of  mciirrenee  of  planes  is  another  criterion,  and  one 
of  some  value  in  determining  flietrue  fundamental  prism  and  the 
unit  octahedron  ;  yet  it  isoftcu  a  false  guide.  A  ytrilcing  example 
of  it*^  M'ant  <»f  value  in  another  system,  is  seen  in  Calcite,  tlie  funda- 
menUd  rhombohedntn  of  which  is  of  rare  occurrence;  also  in  Fluor, 
which  isf»ftenest  in  cubes,  although  ita  cleavage  is  octahedral ;— fio 
aldo  ill  Quartz,  Tourmaline  luid  other  species,  in  which  the  fim* 


form  is  far  less  common  than  some  of  the  secondary 
ever  obtterred* 
Twinremnpo^Hum  parallel  to  an  octahedron  plane,  \a  good  evi- 
lence  as  to  which  is  the  true  nnit-octaliedron,  since  twins  are  fomi- 
.  with  rare  exceptions,  parallel  to  planes  of  unit  or  primary  value 
n  the  monoinetnc  system  tliej  occur  only  parallel  to  the  three  pri- 
aary  sections — that  is,  parallel  to  a  cubic  face,  an  octahedral  and  a 
odecahedral ;  and  they  are  almost  always  parallel  to  corresponding 
ections  in  the  dimetric  system.  Still  tJie  doubt  may  remain  whe- 
ther tlie  plane  of  composition,  if  a  unit  plane,  belongs  to  the  fun- 
damental or  diagonal  series ;  and  it  is  possible  tliat  it  may  be  some 
'  er  than  a  unit  plane. 

There  is  hence  no  criterion  which  is  an  unfailing  reliance.  All 
le  several  characteristics  must  be  reviewed,  and  also  the  analogies 
1th  other  species,  in  order  to  arrive  at  a  satisfactory  conclusion. 
In  very  many  cases,  we  may  make  out  a  relation  m  the  angles  of 
e  Jieri^  of  octahedral  planes  occurring  in  dimetric  species,  when 
t  is  impossible  to  decide  with  certainty  which  plane  in  the  series 
ibelongs  to  the  unit-octahedron  for  the  species.  Ihis  seri^tl  relation 
the  highest  importiinee,  and  is  independent  of  all  the  iloubts 
e  alluded  to.  It  indicates  a  fundamental  analogy  between 
le  species  so  related.  Thus  the  table  beyond  shows  that  the  oc- 
liearon  regarded  as  1  in  rircon  and  rutile,  is  identical  nearlj'  in 
gle  with  tnat  considered  \  in  Nagj'agite ;  and  if  these  two  planes 
ive  this  relation,  then  the  plane  2  of  the  former  aud  1  of  the 
latter  will  be  likewise  related  ;  so  that  there  is  a  serial  relation  be- 
■Iween  the  forms  of  the  species.  Again,  1  in  zircon  is  nearly  iden- 
ical  in  angle  with  the  intermediate  octahedron  ill  of  Scapolite  and 
'ilite,  "There  is  no  valid  reason  for  making  this  octahedron  of 
lite  one  of  tlie  diagonal  series;  and  none  also  for  assuming 
IS  2?'  rather  tlian  \i  or  ^%  excepting  the  frequency  of  occurrence 
the  plane.  Tliis  example  and  the  further  application  of  the 
same  principle  apparent  in  tlie  table  will  suffice  to  illustrate  what 
we  mean  by  the  serial  relation  of  fomis. 

In  Trimeirie  fonns,  douljts  are  still  more  varied.    It  is  first  ne- 
eeasary  to  decide  whicli  is  the  true  veHiral  axis,  a*^  either  of  the 
tifcree  axes  may  be  made  the  vertical.    The  best  evidence  on  this 
tot,  is  that  aJlbnied  by  cl^iavage^  the  prism  of  most  perfect  cleav- 
'being  almost  always  parallel  to  tlie  true  vertical  axis. 
be  next  point  ia  to  aetermine  the  imU  vertical  prism  from 
liich  we  may  ascertain  the  relation  of  the   lateral  axes  (J  :  c). 

lu  may  be  the  ckavaae  pri&m  just  alluded  to.  Yet  in  some  cases 

two  species  evidently  closeh'  related  in  ibrm,  have  cleavage  paral- 
lel t>  diiierent  prisms.  In  Angite,  in  the^  monoclinic  system, 
cleavage  is  parallel  to  a  t)rism  of  87°  6\  and  in  hornblende,  close- 
ly homoBomorj^hons  wiui  angite,  it  is  parallel  to  a  prism  of 
124^  30' ;  the  last  lias  twice  the  breadth  of  the  otlier, — a  simple 
atical  relation  which  proves  an  actual  analogy  of  ibrm 
25 
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in  the  two  fpeciea ;  and  this  is  sustained  by  finding  that  all  the 
plaiics  of  one  may  he  very  siiuply  deduced  from  tlie  type  of  the 
otlior. 

Another  criterion  Is  afforded  by  hoin  composition^  on  the  prin- 
ciple abeady  explained.  Although  as  stated  above,  it  is  not  al- 
ways sure  evidence,  it  is  in  very  many  cases  of  high  authority. 

iSimthrity  in  r^wd^s  of  co'inpomtion  always  stiggests^  if  it  does 
notjn*me^  that  species  are  related  inform^  mid  thai  the  planes  of 
omnjjosition  ore  homclog&as.  Thus  we  have  evidence  in  the  twins 
parullol  t<»  a  prism  near  1^0°  in  angle,  of  the  relation  which  exists  be- 
tween Aragonite»  Ceru8ite,Chrysoberyl,  Copper  Glance,  etc. ;  and 
at  the  same  time,  of  the  wide  discrepancy  between  Aragonite  and 
BomTionitej  and  between  Chrysolite  and  Chrysoberyh  The  prism  of 
Bounumite  (115®  6S'),  near  the  fondamental  prism  of  Aragonitt>,  is 
only  a  secondary  prism  (t^);  the  imins  of  Bonrnonite  are  formed 
parallel  to  the  true  fundamental  prism  of  the  t^pecies,  that  of  1^3° 
40'.  Chrysolite  also  aflbrds  no  stellate  twins  liKe  those  of  Chryso- 
beryl ;  the  angle  of  its  vertical  prism  is  ^\^  3',  and  it  belongs  to  a 
difterent  zone  from  that  of  Chrysoberyl.  Chrysoberyl  ana  Ara- 
gonite, on  the  contrary,  are  closely  related ;  they  have  similai*  twins, 
and  the  former  has  a  brachvdome    of  108     20',  the  latter  of 

Additional  assistance,  but  of  less  certain  value,  may  be  had  by 
reference  to  the  frequency  of  occurrence  of  planes,  or  superior  lush 
tre  or  smoothness,  andaUo  by  noting  the  resemblance  in  habit  to 
species  that  are  already  well  detennmed. 

After  determining  the  time  vertical  axis  and  unit  vertical  prienii 
a  unit  dome  or  octahedron  must  next  be  ascertained,  in  order  to 
fix  the  length  of  the  vertical  axis.  Here  twin  compasitiony  the  Jt&- 
fiuaiiy  of  occf^rrence  of  planer*,  and  rarely  cUiwage^  come  in  to  af- 
ford help,  yet  only  to  anord  presumptive,  not  demonstrative,  evi- 
dence. Analogies  with  other  species  chemically  related,  afford 
vBT^  essential  aid,  and  slionld  never  be  overlooked. 

Notwitlistanding  the  doubts  that  may  remain,  we  may,  m  m  the 
dimetric  sj^stem,  discover  a  serial  relation  in  the  angles,  and  this 
is  sure  evidence  of  a  true  matliematical  relatiim  between  forms. 
If  we  cannot  decide  whether  the  form  which  cr^^stallographera 
have  made  the  unit  octahedron  is  in  fact  the  true  unit  octahe- 
dron, we  may  discover  that  the  angles  of  the  forms  ^,  1,  \  or  2, 
are  iimilar  t^  a  series  in  anotlier  species,  and  prove  ^ns  a  tme 
fundamental  resemblance. 

Ciinohedral  Systems,  In  the  Monodinic  System  the  same  diffi- 
eoltiei  «U0l.  Of  the  thr^  axes  the  vertical  must  lie  in  the  clino- 
dl^gOHil  taction,  but  it  may  have  any  position  in  this  section.  A 
mjital  in  this  system  in  hence  like  a  wheel,  any  spoke  of  which 
may  be  made  the  vertical  one.  When  there  is  distinct  cleavi 
parallel  to  a  prism,  the  axis  parallel  to  the  faces  of  this  cleavi 
prism  may  be  regarded  aa  the  true  vertical  axis.    Bnt  tlie  top  pli 
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of  this  prism  is  jet  to  be  assnmed  or  ascertained :  either  hj  taking 
a  plaae  of  deampey  when  there  is  one ;  or  one  of  twin-composition ; 
or  one  ot  most  fiequent  occurrence;  or  one  suggested  by  analogieB 
with  aihm*  species.  The  criterion  appealed  to  \>j  tne  crystal- 
lographer  is  nsuallj,  simplicity  in  calculation — one  of  some  im» 
portance,  but  often  misrepresenting  the  true  relations  of  species. 

Hhonibohedral  System.  The  remarks  on  the  Dimetric  System 
applj  in  principle  nere.  In  this  system,  there  are  two  hexagonal 
pnsms  to  each  snecies,  one  diagonal  to  the  other,  (one  lettei^  /, 
the  other  i2) ;  also  two  series  of  pyramids,  one  corresponding  to 
each  prism,  (one  lettered  1,  2,  3,  &c.,  the  other  12,  22,  39,  Ac) 
Either  series  may  be  the  fundamental  series :  and  in  a  series  oi 
pyramids,  there  may  be  a  choice  between  two  or  three  of  them  as 
to  the  unit  pyramia  Hence  the  angle  of  pyramid  1  in  one  species, 
may  be  near  that  assumed  by  the  crystallographer  as  2  in 
another,  and  which  might  as  correctly  be  made  1.  In  the  table 
beyond,  such  relations  are  seen  in  numerous  cases.  The  serial  re- 
lations in  angle  exhibited  are  devoid  of  hypothesis  on  this  point 

After  the  above  explanations,  the  following  tables  are  pre- 
sented. 

In  the  Dimetric  and  Ehombohedral  Systems,  the  accepted 
values  of  the  planes  are  given,  without  conforming  them  to  one  or 
more  types.  In  the  Trimetric  System,  the  related  species  for  the  ' 
different  groups  are  reduced  to  a  common  type,  and  the  values  of 
the  planes  as  adopted  by  the  best  authors,  when  not  the  same  as 
taken  in  the  table,  are  mentioned  in  parentheses. 


1.  MoNOMETRio   System. 
1.  Holohed/ral  Forms.* 


OlMT. 

Oleav. 

Amalgam, 
Oalena, 

^ 

D. 
HI 

Red  Copper, 
Melaeonite, 

€uO 
CnO 

0. 

Coproplmnbite, 

n 

HI 

Spinel. 
Magnetite, 

Rfi 

H,0,lr. 

Erabeaeite, 

tt 

0. 

C( 

«i 

D. 

Franklinite, 

« 

SUrer  glance. 

«< 

H,D,^. 

Chromic  Iron, 

M 

Kamnannita, 

BSe 

HI 

Arsenolite, 

AbO« 

0. 

GlaxHtlialite, 

ti 

H. 

Senarmontite, 

8bO« 

0. 

Altaite, 

RTe 

H. 

Floor  Spar, 

CaF 

01 

liniuBite, 

Go's* 

H. 

Salt, 

Ra 

a 

Skuttanidite,' 

CoAt* 

H. 

SylWne, 

« 

H. 

Smaltine, 

RAs' 

D,«r. 

Sal  Ammoniac, 

« 

a 

Chloanthite, 

u 

it 

Horn  Silver, 

" 

Ullmanntte, 

R(S,Sb,At^ 

HI 

Bromio  Silver, 

RBr 

DnfrenoTBite, 

Embolite, 

R(CLBr) 

H. 

Pariclaae, 

RO 

H. 

Pero&kite, 

CaTi 

H. 

•  In  this  table  H  stands  for  Hezahedral  or  cubic;  0  for  Octahedral;  D  for 
DodaeahedniL 
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PyrocWore, 

Aium, 
Gurnet, 

AiiAloiaitt, 


Blende, 

Helvia, 
Tritomite, 
Born'^itn. 
Rhodizite, 


Pvi 
Hi 


CiMir, 

ft»T»M_ 

(ttMi)St  D. 


ftaento, 


FeS* 
MnS*. 


Tttaent«, 
Sodnlite, 
Hauyne, 


2,  TetrahedraL 

Orfty  Copper, 
Teaiiantite. 
Eulytine. 
P1ttnDft<3o«ideri  te. 

3.  Pyritohedral, 

Geradorffite.       Ni(S»  A«/, 


DiMErrmo  akd  Hexaoonai-  Sybtems, 
In  thc^Dimetric  System,  tbcre  are  two  ^rand  gjonps, 


the  first 
and  the 


(Rutilc  Group)  consisting  of  Sections  I,  II,  III,  and  11 
gecond  (Idocrase  Gronp)  of  V  and  VL  Tlie  simple  relation  m  to 
the  vertical  axis  in  the  sections  of  each  of  these  groups  is  obvious 
.  without  further  remark.  In  the  first  of  these  groups,  the  hasal 
angle  of  the  fundamental  octahedron  is  near  90°  (4°  to  7*^  above 
it),  and  in  the  second  near  109*^  28' ;  or  taking  li  of  Idocrase  aa  1, 
the  basal  aiigle  is  also  near  90°,  but  1*  U)  6^  hm  than  OO*', 

In  the  hexagonal  system,  there  are  also  several  Section8,  if  we 
take  the  vahies  of  the  vertical  axis  as  ufiually  deduced.  But  the 
second  section  becomes  united  to  the  first  if  we  take  the  plane  |  m 
1 ;  and  the  IV,  ali^o,  if  we  take  J  as  I,  the  ratios  of  the  axes  for  the 
flections  being  of  this  simple  kind.  In  Section  V,  an  inlermediaet 
pyramid  is  very  near  in  angle  a  pyramid  in  each  of  tlie  other 
sections.  Tlie  basal  angle  of  pyramid  1  in  this  section  is  near  90% 
and  fwty!6  li ;  R  in  Calcite,  *fec.,  is  near  105^,  and  to  this  angle 
many  species  approximate.  In  Section  IV,  the  angle  Rinm 
near  90  ,  but  1  to  G  degrees  Um  than  90®.  In  Section  III,  the 
angle  li  i  R  is  also  near  yO^,  but  2  Uf  5  degrees  above  it 

There  are  rlrwo  ctfrrespondences  in  angle  between  Ilexagonal 
and  Dimetric  species,  as  tne  two  tables  exhibit  to  the  eye ;  an*! they 
indioate  a  kind  of  lIomcDomorphism ;  for  a  like  inclination 
baae  on  a  pyrairnMal  piano  is  truer  evidence  of  analogy  or  idr 
than  equality  in  the  calculated  axes ;  it  5s  a  correct  measure  of  the 
relations  in  the  ellipsoidal  molecules  of  the  two  forms,    With  equal 
axes  in  a  Dimetric  and  Hexagonal  form,  the  inclination  of  O  on  1^ 
in  the  former  will  ecjual  O  on  12  of  tJie  latter;  hut  O  *>    '  '      ' 
two  will   diverge  widely,  because  in  one  the  lateral 
tit  yO°  And  in  the  otlier  at  (10^ :  hence  the  unsatisfac '  lacun' 

of  compariBona  between  the  lurms  of  the  two  syaten         .  u  firom 
the  calculated  axes. 


in 


Dimetric  System,* 


Tin. 


II 


Ziroon, 

Rntile, 

Caatiterite^ 

(£rttedit« 

Edini^niU. .  • .  • 

m. 

Sespolite, 

SareoliU, 

Meionite, 

lUimite, 

IV. 

ApopliylliUy. . . . 
Uigyagite,  .    . . . 

Uranite, 

AnatftM, 

Iffttlockite, 

Odomel, 

HaumAnnite,. . . 
FcxQMite, 

V. 

Romcine, 

Cenwine, 

GhioliU,  ....... 

Brannite, 

Idocrase, 

Copper  Pyrites, . 
f  Tin  Pyntea, . . . 

Mellite, 

Oiamondina, . . . . 


VI. 

SelieeUte,.... 
Soheeletiiie,.. 
Wulfenite,... 
Fergnaonite, . 


0:1 

151®  i4' 
14a*>  62' 


0:i 

149<>  80' 


0:2 


0  :  It 

184°  17' 
182°  40 


136°  25 

(1)188°  27' 
(1)188°  45'" 

188°  88 
1820    5 


0:1 

124°  86' 
123°  06^ 
128°  17' 
126°  40' 
(2)123°  27' 
125°  40' 


128°  16' 


0:1» 

128°  69' 
122°  83' 
122°  2ft' 
124°  20' 


0:1 

187°  60' 
187°  40' 
186°  26' 
1880  2' 
186°  20' 

0\2i 

188°  88' 
188°  26' 
188°  48' 
18f?°  48' 

0:i 

188°  82' 
187°  80' 
187°  187' 
188°  28' 
188°  87 
188°  66 
140°  17 


0:3 
121°  M' 

0:2 

118°  54^ 
118°  46' 
1170  48' 


0:4» 

119°  86' 
119°  24' 
119°  40' 
118°  48' 

0:1 

119°  8^ 
118°  87' 
118°  86' 
119°  22' 
1190  84' 
119°  61' 
121°  8 
118°  16' 


*  Tlie  angles  given  in  the  Dimetric  System,  are  the  inclinations  of  the  basal  plane 
0  on  the  octahedral  planes  specified ;  and  in  the  Hexagonal  System,  those  of 
O  on  different  pyramids  specined,  (or  rhombohedrons).  The  isomorphons  groopa 
tf  naeies  presented  in  this  and  the  following  tables,  have  to  a  large  extent  been 
■lade  o«t  oy  other  anthors.  Yon  Kobell  as  early  as  1831  showed  the  relationa  of 
a  large  part  of  the  dimetric  species  in  principle  as  above  presented.  The  al«- 
■liDa  group  first  indicated  by  Mitscherlicn,  was  extended  by  Prof.  O.  Rose,  who 
added  the  rbombohedral  metals  and  Red  Zinc  Ore.  Frankenheim  and  others  have 
labored  extensively  in  this  department.  The  relations  of  the  Rroups  to  one  another 
in  tiieae  several  tables  were  first  presented  as  here  given  by  the  author  in  the  Jour. 
Lyeeum  Kat  Hist  K.  T.  1864,  vi,  87,  and  Am.  J.  Sci.  [2],  xvii,  480,  xriii,  86,  and 
many  additions  to  the  groups  were  made  by  him  at  the  same  time,  and  to  some 
tsUnt  in  earlier  papers. 


1&8 

cuKmcAL  ioiHHr. 

^ 

ffexagonctl  System. 

m 

I. 

0:1 

0:3 

0:3 

0:12 

0:22 

0:4-2 

Ccmaimbite,...,. 

161«»  00' 

•  •  *  « 

•  •  *  . 

. ,  .* 

• .  • . 



Beryl 

160«»    8' 

180°  67' 

120°     S' 

163°  ar 

135°    4 

nV°  87 

Pvroimalite, . . , . . 

148*>  80' 

129°  18' 

118°  88' 

162°    8' 

188°  18 

116°  18 

Eiidialytc  (R).... 

UB**  88' 

129°  21' 

118°  40' 

162°  10' 

188°  27' 

115°  20 

Dioptiue  (R) 

148°  88' 

12U°  21' 

118°  40' 

162°  10' 

138°  27' 

116°  20 

IL 

0:1 

0:i 

0:2 

0:f2 

Ajmtit* 

160°  85i' 

181°  85' 

120°  86' 

». . . 

186°  41' 

- .  *  * 

Levyiie(R) 

150°  48' 

181°  48' 

120°  44' 

.... 

186°  60' 

■  ■  > . 

Miraeiene,, 

150° 

180°  63' 

120° 

.... 

186°    0' 

*  ♦  ♦  ♦ 

Pyromorphit©, . . . 

160°  S7' 

181°  28' 

120°  28' 

.... 

186°  82' 

.... 

m. 

0:i 

0:1 

0:f 

0:J-2 

0  :  1-2 

0:2*2 

QtiArU(R), 

147°  86' 

128°  18' 

117°  42' 

161°  12' 

182°  17' 

114°  27' 

ihftbtiKito  (R)...- 

148°  84' 

14«°  16' 

118°  86' 

162°    6' 

188°  20' 

116^  15' 

8iuumnitfi(U),  ... 

147° 

...  I 

<  * . . 

.  .i . 

.... 

.... 

147°  2«' 

128°  08' 

.... 

151°    3' 

182°    7' 

n4<=»19' 

CUmabftr  (R),  ,,, 

146°  82' 

127°  08' 

. .  * . 

160°  18' 

181°    8' 

118°864' 

Zinc, 

0:* 

128°  67' 
0:J 

Oil 

a:f2 

0:|2 

0:f2 

lY.     ^ 

ConiDdum  (R),  , , 

162°  1»' 

133°  87' 

122°  26' 

165°  84' 

187°  44' 

118°  49- 

SpecuUp  Iron  (R). 
llmeaite  (R) 

*  •  •  • 

■  •  •  ■ 

122°  80' 

166°  87 i' 

187°  49' 

118°  68' 

*   *  4   • 

•  ♦ .  * 

122°  80- 

166''  371' 

187°  49' 

118°  61' 

Wniemite  (R),... 

.... 

122°  18' 

166°  27' 

187°  86' 

118°  411' 

PKenaoit4?  {R),,.. 

.... 

•  ■  •  • 

128°  16' 

166°  15' 

188°  89' 

11W°86' 

Bwmutli,  (R),,,,* 

.... 

123°  86'  , 

166°  81' 

189°    r 

119°  56' 

1 

Arienifl(R) 

.... 

122°    r 

166°  20' 

187°  26' 

118°  84' 

Antimony  (R),. .. 

■  * .  * 

128°  82' 

156°  28' 

188°  86' 

119°  61' 

Tellurium  {R},... 

.... 

• . .  • 

122^  24' 

166°  88' 

187°  42' 

1180  48' 

Iridoamine  (R),  ., 

.... 

...» 

1-21°  88' 

.... 

.... 

.  • » » 

Tetrad  vmite(R),. 

*   .   •   . 

*  •  * . 

118°  88' 

.... 

.... 

» * . » 

R«d  Eiiic  Ore.  . . . 

*    «   •   • 

•  <  ■  • 

128°    6' 

166°  r 

188°  27' 

119°  86' 

r   :^    --»i.*(R)„ 

•   *   •  • 

•  • .  > 

124°    r 

.... 

.... 

.... 

.1, 

•   .   •  • 

V   ■  «    » 

.  • .  * 

.... 

•  •  • . 

« •  1 1 

I'-   '     '■-  .  :] 

•  *  .  * 

lli«° 

.... 

•  ... 

....       1 

V. 

0:f2 

0:f2 

0:2  2 

0:1 

0.1 

0:2 

P;frrhotin«, 

Grc«flockJi« 

149°  68' 

•  •  «  ■ 

119°  68' 

158°  20' 

184°  62' 

116°  28' 

•  *  *  * 

164°  82' 

186°  28' 

117°  42' 

Co|>f>«rNitlt«l,,,. 

* » *  t 

■  .  <  * 

.[ .] 

168°  88' 

186°  16' 

116°  46' 

« .  •  * 

•  «  *  » 

. .  * . 

164°  41' 

186°  86' 

117°  61' 

•  •  • . 

t  *  «  • 

154°  49' 

186°  46' 

118° 

^iephelme, 

•  *  •  • 

164°  lai' 

186° 

117°  22|' 

(^ti<»rlnitfl 

*  •  • « 

.  «  •  . 

.... 

154°  r 

186°  62' 

117°  16' 

HftrUit* 

149»'|V 

..., 

,,,. 

162°  40' 

(i)  186°  58' 
184°    8' 

116°  iV' 

T' -"i-.(H)... 

1                    .»...■ 

160°  io' 

•  •  •  « 

.... 

168*  46' 

186<»  88'i 

116°  68' 

'                  10 

•  ... 

,  * . , 

154°  20' 

186°    8' 

117°  28' 

:v              .III),... 

,  . .  , 

.  »  »  » 

..It 

164°  67' 

186°  66' 

118°  r 

-                "i^Kl. 

...  * 

. ..  • 

164°  48' 

186°  87' 

117°  68' 

>- .                   ■' "  ■ 

•  «  «  « 

•  < « • 

165°  r 

187°    8' 

n8*>24' 

1 

*  •  •  « 

•  •  • « 

I640  87' 

186°  8H' 

117°  48' 

V\    -      ^    ..V.  .' 

*  •  «  * 

•    »    •    Hi 

>  *  •  • 

165°  82' 

187°  42' 

118°  47' 

lv--t.'-U)».,,. 

•  •  •♦ 

•    •    •    * 

9*9* 

165°    7' 

187°  r 

118°  19' 

Lr\yu>',    .,,,.,., 

«  «  »  * 

■    •    ■     • 

*    *    •    > 

*  *  *  * 

186°    1' 

.... 

MiU^riu  (R),.... 

*  «  «  «       ' 

«     •     »    • 

.».« 

•  •«. 

142^  44' 

, . . . 

HOMCBQilOSFHIBlL 
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3.  Tbimetbio  System. 

The  species  of  this  system  fall  naturallj  into  three  or  four  great 
flrooDB,  differing  in  tne  angle  of  the  unit  vertical  prism,  (angle 
/ :  /),  ae  follows : 

1.  Angle  I\  1  from  90*^  to  95^. 

2.  Angle  /:  /near  102^,  or  from  98°  to  105^ 
8.  Angle  /:  /near  110°. 

4.  Angle  /:  /near  120°. 

He  species  of  the  third  group,  by  changing  the  position  of  the 
crystal,  fedl  iilto  the  second  group,  and  this  may  be  their  true 
place,  although  cleavage  seems  to  indicate  that  the  ^rism  of  110^ 
18  the  true  vertical  pi  ism.  The  species  are  inserted  m  the  second 
group,  and  also  stand  as  Table  III  by  themselves. 

Tbe  angles  mentioned  in  the  Tables  are  the  obtuse  an^le  of  the 
prism  /:  /,  (colunm  1),  and  the  angle  at  top  of  the  umt  macro- 
dome  and  brachydome  (11  and  li). 

Table  L 
Angle  of  Vertical  Pritm  I  near  90®. 


Vert  Prinn. 
Ill 


L 

Thomtonite, < 

lletotyx>e, 

Htfinotome, 

Wohlerite, 

Polymignyte, 

.&chynit«, 

Pyrolusite, 

AjidaluiiU, 

LUrriie, 

SUarotide, 

WATeUite, 

OiiTenite, 

libethenite, 

CBledonite, 

CSiondrodite, 

Aniiinony  Glance, . 

]>o.  do.     . 

PolyersM, 


n. 


ZiM  Vitriol,... 

DuMpore, 

Ootliite, 

Polianite, . . . . , 
Euohroite,  . . . . 

TopM, 

C^Ttolite, . . . 
Triphyline,. . . 
Boomonite, . . 

Do. 
t  WarwiekiU, 
f  LMthwito,. 


MAcrodome. 
II :  II 


90® 

91® 
90® 
910 
90® 
98° 
90O 
(1)91® 
i)  98° 
i)90° 
92® 
92® 
96® 
94® 
90® 
90® 
96® 


40^ 

46 
64' 
44 
84' 

40' 
44' 
82' 
8' 
84' 
80' 
20 

26' 
46' 
46' 


108® 
(21)108® 
108O 
108® 
108® 
111® 
104® 
109® 
111® 
(il)108® 
(2t)106® 
108® 
107® 
(il)106® 
(il)106® 
(|l)109® 
(H)  88® 
(H)  88® 


BrachjdonM. 
11:  II 


18'   108®  66 
46'  (21)109®  42' 


48' 

2' 

6' 

66' 

22' 

6' 

14* 

12' 

14' 

28' 

40' 

8' 

62' 


110®  26' 
108®  66' 
109®  46' 
112®  28' 

(il)107®  64' 
109®  60 
112®  40' 
111®  10' 
106®  46' 
110®  60^ 
109®  62' 

(il)109®  64' 

'(il)lll°    ^' 
26(11)110®    8 
(11)  88®  47 
(11)  98®  68 


80' 


90®  84 
90®  42 
93®  62 
94®  62 
92®  62 
92®  8 
(i)98®  8' 
94®  8" 
94® 
98®  40' 

98®-94® 
98®  46 


120® 
120® 
116® 
118® 
116® 
117® 
(l«)116*' 
(il)116® 
af)118® 
(|I)116® 
(II)  92® 


AZM. 

a :  6 :  0 


0-72263 : 
0-71644 : 


0-71626  :  1 ; 


0-7261 
0-7262 
0-676 
0-776 


0-71198:  1 


0*68429  : 
0-72888  : 
0-76047  : 


0-72084 :  1 
0-7811  :  1  ; 
0-76668  :  1  ; 


0-74176  : 
0-6901  : 
1-0862  : 


1-02666 :  1 : 


1-0117 

1-0176 

1-0312 

1-01688 

1-0808 

1-01 

1-0661 

1-0129 

1-0271 

1-06617 

1-0099 

1-0446 

1-0416 

1-0918 

1-0806 

1-0182 

1-0182 

1-0918 


120® 
120® 
118® 
117® 
118® 
119® 
(il)118® 
(il)119® 
ai)121® 
(11)118® 
84' (11)  96® 


83' 

8 

42' 

30' 

18 

10' 

12 

66 

14' 

12' 


0-67647  : 
0-6786  : 
0-68898  : 
0-66068 : 
0-6817  : 
0-6088  : 
0-68268 : 
0-6297  : 
0-69649 : 
0-68746 : 
0-96618  : 


1-01 

1-0128 

1-0699 

1-0888 

:  1-0618 

;  1-088 

;  1-06617 

:  1-0783 

;  1-0724 

;  1-0662 

;  1-0662 
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TablxIL 


An^U  of  Vertieal  Pritm  I  near  102^. 


Barytee, 

An  1^1  f  site, . ,  ^ 

OalMtm«^  . . . 
Anhydrite, , . 
TAQt«Bi0, . , . 
Gluaerite,  . . . 
TheftRt-ditt,  . 
Deadoizite,., 
MaaciLgTtme, . 
Atttcumite,  .. 
Ma rcaai  te, . « , 
Sulphur,  . . . . 


n. 

j  Orpimetit* ...... 

Dimorpbin«  (I), . 

(11). 

MiepieW,  «*..<. 
Airotcllnrite,,», 
Epifitilbite, .  ^ .  * . 
CtildfeDilu, 


UL 


Prebnite,*, 
Oolumbit«, 

Menmt^,  * . 
Brook  it^,  , 

Scorodit^p , 


M*n^ittite, ., .., 
CalftitJino,  .,.,., 
tlai41t»gerite, ... 
Broehitiitit«p., , , 
Ootunriito,  .. ... 
I  Mendipite^ . , » , 
t J«n)««oi]it«,  ... 


101^ 

lO**" 

103* 
101° 
104** 
10S« 

lOO*" 
107° 

101^ 


ai° 

fiO° 

6fl* 
67'=' 

m  U^ 
(If)  ie** 


100°  40 
88°    6 

100°  aa 

&9°  52^ 

101°  16 

(4)  100*  ISB' 

104°  U' 


99°  W 

100°  40 
101°  6' 
100*  28' 
100° 

101° 
101°  42' 


99*  4<>' 
103°  W 
100* 
104°  10' 

99*  46' 
lOS*  80^ 
101*  SO 


11. 


17' 
40' 
42' 

^0' 
89' 
26' 
V 
3F 
12' 
36' 

4iV 
12' 
18' 

la 


(2!) 


m 


(U) 


78* 

7&*  40- 
74°  V 
l^i*  58' 

71°  er 

(11)  70°  50 

*r«* 


(21)  89*  46 
86*  46' 
88°  6 
87*  24 
88*  14 
84*  40 
86°  38 
86*    4 

(j»)6S*64 


114*  19 
116*  89 

13  8°  S2' 
(21)114°  29' 
116*28' 


Donn 
It- 


84 1l 


62' 
&8' 


70°  82' 
74*  86' 
n° 
72^ 

72* 
74° 
73*  14' 
78°  42' 
77°  47' 
83°  6" 
74*  20' 
76°  24' 
76*  W 
66°  86' 


88°  SO 
83*  40- 
84°  24' 

82°  4^y 

88°    0' 
(Jl)  81*  SO' 
87°  14' 


99*  41' 
m""  28 
99°  13' 
97°  64 
9a°  U 
92*  43' 
97°  40 
96"»  50 
(|I)78*50 


122*  60 
128°  t^' 
I2fl°  611' 
126°  41 
126*  44 


1^984: 
re 107  t 
1*6415  I 
^206  J 
i-M82: 
1-6836  1 
l'69e7T 
1'749  : 
l*«906: 
1-4W  : 
l'54S7i 
1-4^]  9: 
1*5040: 
l-660fl: 
2'8408  : 


1-S611  ; 
1-2876: 
1-8262; 
1  8520  : 
1-8797  J 
r4063: 
1-3614; 


1-0044:  1  : 
113584:  1  : 
H)8S7  \  1  : 
1-0468;  1  : 
1  1280  1  I 


1-0977  : 
1  0607  \ 
H3900: 


0  6465  : 
0-6170  \ 
0-6945  : 
0*6484  : 
0'6958  t 
X     : 


1-6350:  1 


1-2683 

12276 

1*2715 

1*2682 

1-2807 

1*2567 

1-2247 

1-8 

1*267 

1-2052 

1  S6S0 

1*1810 

1'1&47 

1-2342 

1-2342 


1-2069' 

M526 

l'2<i3 

1-1890 

1'2235 

1^121 

1-3858 


1-1904 
1'20&9 
11149 
1-207 

riQift 

M151 

imai 

1-2283 
I '2283 


M847 
1-2776 

11918 

i*2«ae 

I  1868 
1*2482 

r-ssos 


*  TftkiBg  |l  M  II,  then  the  dimtnsioiu  of  StrariU  are  near  tho»e  of  BaryteiL 
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Tabu  HL 
Angle  of  Vertical  Prism,  near  109°  28*. 


Prism 

Dome 
If. 

Dome 
H 

Axes 

a.bie. 

I. 

M#TCflAit6f  •••• 

106°    6' 

111°  63' 
111°  80' 
110°  48' 

64°  62' 

69°  14' 
(21)  68°  62' 

80°  20' 

80°    8' 
(2i)78°84' 

1-6787  :  1  :  1-8287 

1-7688  :  1  :  1*4798 
1-7728  :  1  :  14496 

n. 

WsDiekel 

LiAiifiODvrite 

AnroteUuriU, 

Tablk  rv. 


AngUof  Vertical  Fritm,  near  120°  (1161°-120°). 


1. 
acembergite, 

n. 

Aragonite, 

Cenisit«, '. 

Witheritd, 

Bromlite, 

Steph&nite 

mtre, 

Chrysoberyl, 

Difleraaite, 

Copper  Glance, ) 

Stromeyerite, J 

ni. 

Herderite, 

IV. 

lolite, 

Mica, 


PrUm 
7. 


119°  80' 


116°  10' 
117°  18' 
118°  80' 
118°  60' 
116°  89' 
118°  60' 
119°  46' 
119°  69' 

119°  86' 


116°  68' 


119°  10' 
1190-120° 


Dome 
II 


69°  88 


81°  40' 

108° 

80°  19' 

108° 

77°  80' 

106° 

77°  18' 

107° 

86°    6' 

111° 

80°  16' 

109° 

Ut)  78°  64' 
''     81°  22' 

(J»)  109° 
^^^112° 

(f  I)  88°  66' 

111°  42' 
94° 


IKnoe 
11. 


100°  2' 


26 
16 
64 
6' 
8' 
67' 
88 
12' 

114°  10' 


186°  68 
121°  88' 


Axes 

4  a:b:o. 


1-4879: 1:1'7147 


1-1671 : 
1-1862: 
1-246U: 
1-2604: 
l-)897: 
1-1861: 
1-2162: 
1-1633: 


1:1-6066 


1-6888 
1-6808 

:  1-6920 
1-6844 

:  1-692 
1-4239 
1-7816 


1-1117:1:1-7176 

0-6788:1:1-6971 
0-9826  : 1 : 1-7088 


In  Table  I,  of  the  Trimetric  System,  there  are  two  sections;  1, 
hofoing  the  domes  near  109°  28  ,  the  cungle  of  the  reaiUar  octahe- 
dron; 2,  ha/vmg  the  domes  near  120°,  the  angle  of  a  dodecahedron. 

In  the  first,  tne  axes  have  approximately  the  ratio  1 :  V2  :  V2 ; 
in  the  second,  the  ratio  1 :  V3  :  V3.  The  former  is  almost  exactly 
tme  of  Andalusite,  and  the  latter  of  Epsomite  and  Zinc  Yitriol, 
((Joslarite). 

For  many  of  the  species,  the  domes  21  and  21  might  with  as 
good  reason  be  made  the  unit  domes ;  and  in  that  case,  the  sum- 
mit angle  would  be  near  10""  32',  (the  supplement  of  109°  287 
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whicb  is  tlie  anglo  over  the  apex,  in  the  regular  octahedron.  It  is 
important  to  observe  that  the  regular  octahedron  la  represented  hy 
these  united  domes  or  the  rectanifular  octahedron,  and  not  by  the 
rhombic  octahedron  of  these  trimetric  species,  and  heiicc  the  axe« 
of  this  rectangular  octahedron  (and  not  those  of  the  rhombic,  or 
the  crystallographic  axes)  are  homologous  with  those  of  the  regu- 
lar octahedron.  Antimony  Glance  is  an  exception  to  this  remark, 
and  pi'obably  also  BomTionite  and  Polycrase. 

Tlic  relation  of  Topaz  to  Andalusito  in  form  and  formula,  indi- 
cates the  hnraajomui-phism  of  oxygen  and  flnorine.  At  the  same 
time  tlie  divergence  m  the  angle  of  the  domes  shows  the  distinct- 
ive influence  of  fluorine;  and  tbe  same  is  seen  in  the  relations  of 
Chondrodite  and  Chrysolite,  or  in  the  unlike  angles  of  the  three 
types  of  Chondi*odite  alone. 

In  Table  II,  section  I  has  the  macrodome  near  60*^  and  the  bra- 
chydome  near  70^  32',  both  monometric  angles,  ami  tfiese  angles 
nsoesmrUy  require  thai  the  vertical  primti  should  be  near  101^  34' 
m  angle ;  ana  hence  th£ frequency  of  angles  near  (hie.  In  Valentin- 
ite  tbe  brachydome  has  exactly  the  angle  70°  32\  and  the  axes  have 
nearly  the  typical  value  1  :  V|  :  V^.  Section  II  baa  the  macro- 
dome  of  70  to  75'^  or  near  the  brachydome  of  section  L  Sec- 
tion in  has  the  macrodome  of  83*  to  90^,  or  near  the  brachy- 
dome  of  section  11,  and  90^  is  nearly  a  mean  between  the  macro- 
dome  and  brachydome.  In  section  IV,  the  macrodome  is  between 
114^  and  120°  in  angle,  and  VAif  is  nearly  a  mean  between  the 
two  domes.  The  vertical  axis  in  section  fll  is  two-thirds  that  of 
section  I ;  and  taking  JI  as  It,  the  two  groups  would  coalesce. 

We  hence  perceive  that  in  the  change  that  takes  place  in  a  case 
of  dimorphism  from  the  monometric  to  these  trimetric  Ibrms, 
the  characteristics  of  the  monometric  system  are  still  to  a  consid- 
erable  extent  retained. 

In  Table  lY,  Section  I  baa  the  angle  of  the  macrodome  near 
70°  32' ;  II,  brach)  dome  near  109''  28^;  III,  macrodome  near  109*^ 
M' ;  IV,  brachydome  near  120<=>. 

By  a  change  of  position,  making  one  or  the  other  of  the  lateral 
ftxes  the  vertical  axis,  many  of  tlie  species  might  be  referred  to 
Table  IV.  Although  the  cleavage  is  opposed  to  tliis  change,  it  h 
of  interest  to  view  3je  species  in  this  way,  in  order  to  appi'eliend 
iDoro  fully  all  the  relations  of  the  forms.  Hausmann  has  thua 
c  !  the  anhydrous  sulphates  and  carbonates,    llie  following 

'i .  ^  ^  A)  contains  the  species  of  the  Tables  I  to  III,  which  admit 
of  this  change;  and  in  the  first  a:>lumn,  the  particular  dome  is 
mentioned  wlueh  is  here  made  the  vertical  prism. 

In  Uie  following  and  preceding  tables,  the  only  changes  from 
tbo  ftindamental  forms  adopted  by  other  authors,*  are  sucn  as  de- 

•  The  fuodanitntAl  forrro  Bdofited  throocli  th«  DeMHptm  jwirt  of  thU  work, 
mm  mmd*  to  aorrwpood  with  thmc  UbJ«t,  wleo  thur^  wm  rjo  tlouU  m  W  tb«  pr^ 
^•ty  ofll ;  la  oih«r  c«*«t  Ibty  lUod  m  giT«n  by  the  b«st  AOtbon 


pend  OD  tlie  simple  ratios  1 :  2  and  2 :  3.  The  ^neral  principle 
IS  everywhere  illustrated,  that  species  may  be  nomoeomorphous 
and  still  vary  by  the  simple  ratios  1  :  2  or  2  :  3  ;  a  fact  which  hai 
been  illustrated  by  reference  to  an^te  and  hornblende,  and  is  also 
exemplified  in  the  case  of  Andalnsite,  Topaz  and  Staorotidei  and 
in  other  species.* 

TablsIY.    a. 


Fh>m  Table  1. 
CSuysoliie, 

Da        

Triphyliae, 

I>o.        

E^Momite, 

I>o.        

IHaroore, 

Gdthite, ....'!!!!!!!!!!! 

Da        

PoIiAnite, 

Da        

Enehroite, 

Do. 
TopM, 

Do.        

Bonmonite, 

Do 


From  Table  XL 

Yalentinite, 

^rvUm 

Angiesite, 

Leadhfllite, 

Cel«0dn«, 

Anhydrite, 

Tantalite, 

M— cagDine, 

Snlpliar, 

Manganite, 

Gftlamine* 

Hftidingerite, 

BroehAntiU^ 

CotoAnite, 


Fiom  Table  III. 

MareMite 

Mitfriekel, 

AfMotdlortte 


11 
11 
II 
II 
II 
11 
II 
11 
II 
II 
II 
11 
If 
II 
II 
II 
II 
II 


II 
11 
11 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
11 


II 
II 
II 


Prim 


115®  86' 
1190  12' 

llgo  27' 
121«  W 
1200  4' 
120°  88' 
115°  16' 
118°  42' 
113«  6' 
117°  80' 
115°  26' 
118° 
117°  20' 
119°  18' 

(f)  115°  22' 

(i)  118°  10' 

(I)  116° 

(f)  118°  14' 


120°  56' 
116°  20^ 
1170  18' 
119°  40' 
117°  21' 
118°  85' 
115°  58' 
114°  8' 
(f)  114°  42' 
114°  19' 
116°  89' 
118°  82' 
114°  29' 
118°  28' 


115°    S' 

120°  45' 
121°    8' 


Dome 
II 


60O48' 
64°  24' 
58°  5' 
61°  88' 
59°  27' 
59°  56' 
61°  18' 
64°  44' 
62°  80' 
66°  54' 
62° 

64°  84' 
60°  47' 
62°  40' 
61°  50' 
64°  88' 
61°  46' 
65° 


77°  24' 
78°  20* 
76°  22' 
76°  44' 
75°  58' 
77°  4' 
78°  28' 
72°  20' 
78°  2' 
57°  10' 
51°  84' 
5S°  2' 
58°  19' 
58°  16' 


7S°56' 
68°  7' 
69°  12' 


1% 


S6°  57' 
94°    8' 
86° 
94° 

89°  26' 
90°  84' 

86«  y 

98°  52' 
85°  8' 
94°  62' 
87°  S' 
92°  52' 
87°  52' 
92°  8' 
86°  52' 
98°  S' 
86°  20^ 
98°  40' 


109°  28* 
105°  24' 
104°  81' 
107*  26' 
1040  8' 
107°  22' 
105°  2' 
96°  52' 

108°  ao* 

80°  20* 
66°  6' 
80° 

75°  50' 
80°  14' 


99°  40* 

99°    2' 
101°  26' 


J 


•  The  sngle  of  Andalosite  is  90°  44' ;  of  8tatxrotide  129°  20' ;  ▼h36To|ws  tarm 
Iwo  priMom,  one. of  86°  52'  and  98°  8',  and  one  of  124°  19'.  The  relation  of  the 
fanm  ai  Asdalurite  and  Stanrotide  is  as  1 :  2,  (for  the  axes  5,  e);  while  the  two 
prinM  ia  Topas  hate  the  same  relation,  and  either,  with  almost  eqnal  reason,  mi^^t 
be  made  the  liindamental  prism.    The  prism  ^  of  Stanrotide  ia  98°  8'  in  «DgIe»  aa 
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4,  MoNOGLiNio  System, — ^Tricunic  System. 

Among  the  minerals  of  the  Monoclinic  system,  several  promi- 
neat  homoeomorphaus  groupa  may  be  pointed  out. 


1.  Pyroxmi  Grouj^.^I:  /=s85<*  to  88*. 


Borax, 

GlAuber  Salt, 

Hjdroinagiiesite, 

Pyroxene, 

Khodunite* 

WollaetoniU, 

SpodatDeue* 


Cm-Si'. 


HornWendo,  fi'Si»=R'Sii. 

Loiimontite.  (&•,  3tl)§i'+2fl. 

Leonbardite  f  §ee  vol.  ii,  p.  308* 

PectoO  te,  (6,\  B>3i  !+A^. 

Caporciiaiiitef 

Oketiite  I  see  rot  li,  p.  306v 


Moita»te« 

Grocoiftito, 


EoolaMf 

Bphendi 
ZoLilto, 


Heuliindite, 
BreW8terite> 


ft^.  Lazalit«. 

th  Or.  Wagncrite. 

8.  Eiuil<iM  Or<mp,^Ii  /^nearly  116*. 
(311, 5e)  5ii  DuthoUtti,  (R\  %  |P)  Sit* 

(Oa+'ri)Si*:=(S)^if  BarytocftkiUi,  fi  0. 


4.  BsulandUe  Gtou^ 
(ft+il)Si*+6ft.  StilbiU, 


CaS+2fi. 


Other  groups  are  raentionod  in  the  Descriptive  part  of  thia  worl„ 
In  the  Tricliiiic  System,  the  feldspars  (exclusive  of  onhoelase) 
make  a  natural  group,  liaving  /:  /  nearly  120^,  and  character- 
Ued  by  a  hi^al  and  clinodiagonal  cleavage.  Ortlincluse  is  proper- 
ly of  the  same  horaceomorphous  group,  although  Monoclmic  (or 
more  probably  Diclinic.) 

In  the  discovery  of  the  first  facts  in  Isomorphism,  the  grand 
principle  vras  announced  by  Mitscherlich,  that  analogous  com- 
pounds of  related  elements  were  alike  in  crystallization,  and  the 
converse  proposition  was  deduced,  that  similaritT  of  form  waa 
evidence  of  similar  or  analogous  composition.  l5r  II.  Kopp,  in 
pursuing  this  subject,  observed  that  such  honioeomorphous  com- 

Ijounds  were  cloeely  similar  in  atomic  volume,  and  he  ootainedthe 
bllowing  results  for  the  carbonates : 


Id  Table  I.  and  tbit  allbottgb  not  an  obaerved  prism,  mar  b«  made  tbe  fundameotol 
priaQi,  aa  Iba  mvrt  freqoeocy  of  occurrence  of  a  form  (toat  having  the  angle  1S9* 
ftCr  ID  SUDFOiide)  la  not  neceaBarily  proof  of  iU  being  the  fuiidanir »t«l  form.  Bni 
tLa  pUiDA  of  twin  t^impoaitioo  have  oompUx  expreuioo*  with  dUier  of  lhc«^  fun- 
daniecital  formi,  and  become  timple  (1,  and  10  only  when  the  larger  lateral  aziata 
■u^e  two- third*  the  uaoal  leogtb,  in  whlob  caae  the  priam  ie  10^^  2tK. 


Atouik  Tolonw. 

Aode. 

176-88 

Q*807 

107  *>  40^ 

181*25 

0-812 

107 o  2i' 

led -26 

a8i0 

1070  14' 

188'<^0 

O'SU 

107*» 

aoa'2» 

0622 

106°  51' 

202 -se 

0-8^8 

lO*'^  15' 

28r20 

0-854 

105°  06' 
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Carbon  ftte  of  si 00, 

Carbon  Ate  of  mAgneaiA, 

Mftfiitine^ 

Carbonate  of  iron, 

Oarbonate  of  maQganoM^ 

Dolutiiite, 

CalciU, 

This  table,  which  contains  also  the  length  of  the  vertical  axis, 

CIS  a\  and  the  angle  of  tlie  rhnmlinliedron  of  each  of  these  niin- 

1b,  iilustratea  the  intereating  principle  winch  he  next  dednces> 

at  the  axis  increases,  in  this  series,  or  the  angle  diminishes,  as 

iie  atomic  volume  increases. 

Sul^equeut  investigation  showed  that  there  may  be  resemblan- 
_  BS  of  form  among  unrelated  conipounds,  A  simple  multiple  re- 
latioD  in  the  at<>mic  volume  was  to  some  extent  cletected  in  such 
^ecies,  and  this  fact  was  regarded  as  the  true  explanation  of  the 
identity  of  forms*  The  author  obtained  simpler  rertulta  by  reduc- 
ing the  aggregate  at«jmic  volume  of  the  compouods  to  a  unit  value 
by  dividing  by  the  nimiber  of  atoms  in  the  compound.*  The  fol- 
'[>wing  are  examples  of  the  atomic  volumes  thus  obtained* 

L  Borax  49-88,  Pyroxene  46-1— 48-8,  Glauber  Salt  49  6,  Spodiiinen«  43  44,  Horn- 
Unde  48-2 — 18*8,  Acmite  48*83. 
2.  BeapoUte  51*6,  Meionito  65 '65,  Dinyro  55 '2 L 
t,  Epidoto  46-28,  Orthite  of  the  Ural  48025,  Ortbito  of  Ilitteroo  48  43. 

4.  Caloite  46*24,  Dolomite  4047,  Spatbio  iron  37^0,  Garbouato  of  vino  85 -07^ 
ftkrjM>b«ryK  87 '15* 

5.  Quarts  64,  Chabazite  51  5. 

6.  Andalosite  41-94,  Topa*  42  6, 

7.  Feldspar  fiimilv: — L  Atonoclink :  Orthocla»o  50*4;  2,  Drieiinic :  [Albito  55'67, 
Itsaito  55,  Labradorite  58^0,  OUgoolaee  &41&4,  Anortbite  52*86 ;  8.  Monometrie : 

cito  68*08. 

* 

The  serial  relation  of  the  rhnmbohedral  and  trimetrie  carbonates 
1  pointed  out  in  the  same  paper,  as  to! lows : 

The  unper  range  of  figures  pertain  to  the  rhombohedral  species, 
ad  the  lower  to  the  trimetrie.  Calcite  is  the  only  one  certainly 
aown  to  be  dimorphous. 


ZnO 

107^  25' 

^efl 

ftnO 

Cafl 

t-hO 

&tO        fiaO 

ft^AO' 

107°  0' 

106'^  51' 

106=»  16' 

\6ifJ 

85-26 

87-70 

40'46 

46 '24 
48 
118^10' 

CO-fl 
117*^  13' 

60-54        57-3 

117' 19'  us'^ao' 

These,  in  each  aeries,  are  acknowledged  iaomorphs,  according  to 
tie  old  principle.     Yet  the  range  of  numhers  is  wide. 

From  thetaoles  on  the  preccduig  pages  the  subject  of  Isomoqjh- 
has  a  still  wider  extension.  Some  modilication  of  earlier 
iews  are  required,  as  was  long  since  urged  by  von  Xobell  (1832.) 
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It  18  still  trne  that  similarity  or  analogy  of  composition  may  be 
Bxbibited  in  similarity  of  crystallization;  and  when  ibnns  are 
similar  and  compoeition  is  analogous,  homux»raorjjhism  is  evidence 
of  a  homoeoniorphism  in  the  constitoents  of  the  compound.  Thus 
the  similarity  of  form  between  Tantalite  and  Heavy  spar  ia  evi- 
dence tliat  tjmtalic  and  sulphuric  acids  are  liomoeomorphous. 

Bufc  it  is  also  evident  that  similarity  of  form  may  be  independ« 
ent  of  relations  in  composition,  and  result  from  a  certain  mathe* 
matical  dependence  of  the  prismatic  forms  on  the  monometric 
The  elements  are  mostly  monometric  ia  one  state  or  another ;  and 
as  the  prismatic  forms  are  derived  from  these  elements,  and  often 
have  a  monometric  form  as  one  of  their  dimorphous  states,  the  re- 
tained  impress  of  the  monometric  forms,  fouud  in  the  angles  of  the 
domes^  determines  the  prismatic  angles,  and  leads  often  to  identity 
of  form  when  there  is  no  analogy  either  in  the  nature  of  the  ele- 
ments or  their  proportions  in  the  compound. 

Among  the  striking  cases  of  honniBomorphism  with  unlike  consti- 
tution, are  the  following;  one  group  includes  Sulphur,  the  Anhy- 
drous sulphates  E3.  Marcasito  Fe  h\  Descloizite  Pb*v<  Another 
includes  Childrenite  a  phosphate,  Epistilbite  a  silicate,  Orpi- 
ment  As*  S',  Mis]nckol  Fo  (fe,  As^,  Aurotellurite  (Ag,  Au)  Te*. 
Another  contains  Tourmaline  a  silicate,  Nitratine  a  nitrate^  Py- 
rargvrite  a  sulphuret,  the  Anbydrous  Carbonateii,  Iodic  sdver. 
Agam,  along  with  arsenic  and  some  other  metals,  tliere  are  pro- 
toxyds,  as  protoxy<l  of  zinc,  many  peroxyds,  (as  of  iron,  &c*)  and 
Willemite,  a  silicate  of  zinc.  The  tables  are  made  up  of  similar 
examples. 

In  many  cases  of  homfjeoraorphons  compounds  which  are  ap- 
parently dissimilar  in  compot^ition,  a  resemblance  may  hereafter 
be  detected  when  the  true  relations  of  the  constituents  are  better 
understood- 

Hermann  has  discnased  the  varying  composition  of  Scapolite, 
Epidote,  Tourmaline,  and  other  species,  and  explains  it  by  suppo^ 
ing  the  mineral  to  include  two  silicates  whicn  arc  mutually  re- 
placeable. Thus  for  the  Scapolite  group,  these  silicates  or  ^^  heter> 
omeroos  molecules"  are 

Meionite=a;  Edingt4inite,  which  he  refers  to  the  gronj),=fl+18 
fir ;  Wemerite,  one  variety  a+b  ;  another  variety  a-f  26  /  a  third 
<i+66;  a  fourth,  €t+V2b  ;  a  fifth, =6.  This  mode  of  explaining 
the  &cts  is  but  partial  in  its  bearing,  and  tends  to  give  increased 
complexity  to  tne  subject,  by  multiplying  points  demanding  ex* 
planation. 

Scheerey  endearors  to  explain  the  relations  of  various  magiie- 
siim  f^pocicsa,  hydrous  and  anhydrous,  on  tlie  h}^othesis  that  three 
parts  or  atoms  of  water  may  replace  one  of  magnesia,  and  that 
three  of  alumina  may  replace  two  of  silica*  He  thus  ri^ucea  Talc, 
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Steatite^  «nd  cefrtain  other  maffnesian  silicates,  to  the  hornblende 
^pe ;  and  another  set  of  relatCMl  gpeeiea  to  the  aiigite  type ;  and 
still  a  third  gmnp  t<i  iiie  type  HSi,  But  the  so-called  npedes  refer^ 
ted  to  are  fur  the  most  part  micrysfallized,  and  therefore  not  well 
idapted  to  settle  questions  in  this^  department. 

Othera  have  met  some  of  the  difficulties  by  the  view  that  prot- 
oxjds  and  peroxyda  may  replace  one  another,  in  the  proportion 
df  the  oxygen  they  contain.  It  is  found  in  Epidote  and  Idocrase, 
that  while  the  protoxyds  and  peroxyda  vary  in  their  oxygen  pro* 

£>rtioiia»  tlie  ratio  of  the  sum  of  the  two  to  tlte  silica  is  constants 
ow  a  fact  that  is  thua  a  constant  one  for  a  species  is  a  fundamen- 
tftl  fact  of  the  profoundest  signification  ;  and  there  is  hence  the 
beet  reason  to  accept  of  the  oxygen  ratio  between  the  oxygen 
of  €tii  the  base?  (protoxydg  and  peroxvds)  and  the  silica  as  the  ea- 
eential  characteristic  of  the  species,  llie  oxygen  ratio  of  the  pro- 
toxyds  and  peroxyds  may  stdl  be  in  general  a  simple  ratio,  and 
dm  is  probably  true  for  the  species  mentioned^  the  two  prevalent 
ratios  being  1 :  2  and  3  :  2.^ 

This  relation  may  be  expressed  in  the  formnla  in  the  manner  al- 
ready ext^lained,  (p.  189),  making  3ft  replace  33;  thus  the  general 
formula  (1),  and  two  special  formulas  (2),  (3),  pf  idocrase,  are, — 

In  Tonrraaline,  as  Rammelsberg  has  shown,  there  are  five  vari- 
eties, differing  widely  in  the  oxygen  ratios  of  the  prot^xyds,  perox- 
ydsiboraeic  acid,  and  silica,  and  varying  nearly  indefinitely  for  the 
boracic  acid, — the  rati<i8  for  the  protoxydi^,  peroxyds  and  boracic 
aeid  lying  between  1:3:1  and  1  :  14  :  3.  Yet  there  is  the  con- 
stant ratio  4  :  3  between  the  oxygen  of  all  the  oxyds,  including  the 
boracic  acid,  and  that  of  the  silica.  This  ratio  of  4 :  3  is  conse- 
quently  the  characteristic  of  the  species*  Disregarding  this  fact, 
and  making  the  boracic  acid  replace  silica,  we  obtain  no  common 
type  of  formula  for  the  species  ;  Kammelsberg's  tbrmulas  being 

(L)  fi'5i'+3BSi,   (2.)  ft»Si»+4BSi,   (8.)  fi'Si'+efigi.   (c)  ftSi+sHgi. 

Bot  recognizing  the  true  liearing  of  this  ratio,  we  are  compelled  to 
^flaoe  the  l)oracic  acid  with  the  bases,  and  make  it,  on  the  principle 
ftftted,  replace  the  other  oxyds.    The  general  formula  is  then 

in  which  fe\  fi,  B  vary  between  1:3:1  and  1  :  14  :  3,t 

he  mode  of  making  the  oxyds  replace  one  another  in  the 
pr  ^  •!!  of  the  oxygen  they  contain  appears  to  exhibit  the  true 

lijiiplicity  of  nature, 

*  1]|«  yrhoU  oxygen  ratio  for  ft,  B,  Si  in  Idocmae,  Ib  1  :  1  :  2,  for  one  variety, 
<s<l  ]  :  f  Mf  (or  8  r  2  :  5)  for  the  other.      Adding  the  first  two  t«rn]%  we  have  1 ;  1 

for  iKe  ratio  of  tho  oxygea  of  tiic  hAned  Attd  ailicA  m  each, 
f  8«e  further  under  Toumuiiine,  vol  ii,  p,  t7i. 
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The  coirectness  of  tbis  appliention  of  the  principle  alluded  to, 
18  proved  bj  the  reamrkable  isodiraorpbi&m  of  Tounnaline  and  Cal- 
cite.  R  :  R  hi  these  species  is  r^pectxvely  103°  and  105°.  Now 
Calcite  and  Barytocalcite  are  diinorphoiiB,  and  related  carbonates* 
Moreover  Barjtoealeite  and  Enclave  are  oiiite  nearly  related  in 
form.*  Therefore  Tonrnialine  and  Euclase  are  dimorphous. 
Moreover,  since  the  accepted  fornuila  of  Euclase  is  (fl.Sii,  Tourma- 
line and  Euclase  have  on  the  ground  taken,  and  no  other,  analogous 
formulas. 

Another  example  illustrating  the  fact  that  ^'and  fi  replace  one 
auotlier^  is  afforrled  by  Spodnniene  and  Augite.  The  crystalliza- 
tion of  these  species  is  the  same,  and  the  resemblance  is  so  doee, 
that  G.  Rose,  m  his  recent  elassification,  places  them  together,  al- 
though  this  does  not  corresj>ond  with  the  principles  of  his  system. 
The  augite  oxygen  ratio  for  the  protoxyds  and  silica  is  1  :  2. 
Spod;i:nene  contains  peroxyds,  witli  the  oxygen  ratio  1  :  4  :  10, 
Adding  the  1  and  4,  vre  have  1+4  :  10  or  1  :  2,  the  true  &tigite 
ratio,  and  thus  the  species  are  reduced  to.  tlie  common  type.  The 
formulas  of  the  two  species  are  therefore 

i         Atigite,  ft*Si» ;  Spodumene,  (ft'»fi)Si',  or  cxActly  (ift*-|-f  fi)5i\ 

the  oxvgen  ratio  of  the  oxyds  in  Spodnmene  being  1  :  4, 

Again,  this  principle  brings  together  the  homreomorphous  spe- 
cies Zircon  aTHl  Mcionite,  in  which  the  ratio  is  1  :  1 ;  bo  also  Wil- 
leniite  and  Fhenacite,  which,  with  the  same  ratio  1  :  1,  are  nearly 
alike  in  rhombohedral  form  and  angle;  so  also  Danburite  and  Ax- 
in  ite,  both  of  which  are  triclinic. 

The  fnct  that  the  protoxyds  a!id  peroxyds  are  thus  mntually  re- 
placeable is  tiirther  shown  by  the  crystallization  of  the  oxyds tnem- 
aelves.  The  protoxyd  of  zine  is  well  known  to  be  isomorplmus,  in 
many  species  with  tJie  protoxyd  bases ;  yet  it  crystallizes  in  hexa- 
gonal forms,  with  the  angles  of  alumina  and  other  peroxj^ds.  And 
hence  it  should  also  bo  capable  of  replacing  peroxyds,  and  not  only 
should  this  be  true  of  protoxyd  of  zinc,  but  also  of  the  other  protr 
oxyds  by  wliich  zinc  is  replaceable.  The  protoxyds  may  exist  ap- 
parently in  two  states,  in  one  of  which  they  replace  protoxyds,  in 
the  otlier  peri>xyd8.  The  peroxyd  of  iron  is  also  9ui>pose<l  to  crys- 
tallize in  octahedrons  in  martite,  and  if  this  be  sustained,  the  ar- 
gument is  donble-headed ;  for  we  then  not  only  have  protoxyds 
with  the  hexagonal  form  of  peroxyds,  but  peroxyds  with  the  mon- 
ometric  form  of  protoxyds.  Hie  principle  is  sustained  again  by 
another  well-known  fact^  tiiut  the  peroxyds  and  protoxyds  combine 
toiferlier  and   form  vwiwmttric  speeiee,  as  in  magnetite,  epinelt 


\ 


•  8««  f^Ap«r  by  lh«  *Qthor«  Am,  J,  Sol,  fl],  JtTii,  p,  216. 

t  TSi«r>  Ar«  nijuij  «s«itipl<i«  «howing  iliat  tbt  rhomboh^droD  of  S4°  to  S8^,  And  • 
■oiMlrio  lorm  m«  r«kied  w  ili«  two  JurnM  of  •  dimorph,  «Qd  thfti  there  iji  thu«  « 
AJtffluo,  Antimooy,  PftUadiuai,   pro^ont  b<»th  forutt,  provi 
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latiT  deductions  bearing  on  the  principles  of  Chcraistn*  might 

deuQced  from  the  facts  that  have  l^een  presented,*  mul  Jarge 

idons  roiglit  be  made  fi*om  various  authors.    But  the  discussion 

proceeded  far  enongh  to  exliibit  the  bearing  of  the  subject  on 

be  clftssitication  of  minerals.    The  arrangement  which  is  explained 

eyond,  is  a  sy&tematic  view  uf  tlte  homoeomorphous  groups  of 

Bciee  under  the  several  grand  divisions ;  and  the  parallel  groups 

t]ie  same  divi^it^n,  whicli  are  analogous  in  composition^  are  ex- 

iple^  of  dimorphism — or,  to  use  tlie  more  genersu  term,  of  pleo- 

Dorphism. 

Cause  of  I)i/rnorphwm.—Tl\%  occurrence  of  one  of  two  forms  of 

\  dunorptous  substance  rather  than  the  other^  has  been  shown  by 

^tseherlich,  R^Dse,  and  others,  to  result  in  many  instances  from 

I  diflerent  temperatures  att^ndiug  crystal lization.    When  a  right 

7TfJ/ic  prism  of  sulphate  of  zinc  is  iieated  to  126°  F.,  certain 

oisits   in   its  surface  become  opaque,    and    from   these    pointa 

iches  of  crystals  shoot  forth,  m  the  interior  of  the  specimen ; 

id  in  a  short  time  the  whole  is  converted  into  an  aggregate  of 

lese  crystals  diveiging  from  several  ceiitres  on  the  surface  of  the 

■  aal  crystal.    The  small  crystals,  thus  formed  at  l2tV  F.,  are 

rhombic  prisms;  and  tlie  same  tbrm  may  be  obtained  by 

raporating  a  solution,  at  tliis  temperature,  or  above  it.    Sulplmr 

rjstallixes  from  fusion  in  oblique  rhombic  prisms,  while  the  com- 

aon  form  obtained  by  evapoi^atiou  is  a  rhombic  octahedron.    Rose 

obtained  crystals  of  aragonite  by   evaporating  a  sctlution  of 

urbonate  of  lime  to  dryness  by  means  of  a  water  bath,  ioid  crystals 

Ic  spar  by  permitting  the  solution  to  evaporate  in  an  open 

bI  at  the  ordinary   temperature.     The  crystals  of  aragonite 

rere   ininute  six-sitled  prisms  and   double  six-sided    pyramids. 

Tier  change  to  rhi»mboliedrons  of  calc  spar  if  left  moist;  but  if 

led  and  di*ied  at  once,  they  remain  permanent*     ]iy  expos- 

^  aragonite  to  a  low  temperature,  the  crystal  falls  to  pieces,  in 

>SQse([uence  of  the  change  to  calc  spar  which  takes  place ;  or 

the  prisms  hold   together,  they  cr*nsist,  after  the  change,   of 

iggregate  of  minute  particles  of  calc  spar.f      Artiticial  ara- 

lite  hits  been  observed  in  the  interior  of  a  ci>r*per  boiler  used 

siipplv  hot  water  for  household  purposes  at  Port  Eliot,  0>rn- 

f$XL     lixe  crystals  were  minute  six-aiued  prisms,  and  were  at- 


-  Tntion.  Tfie  oxyds  come  under  this  syetera,  tUe  peroxyda  prescDting 
•^  rhombohedron,  btit  ftora(?tini<?s  its  eorrelnte  ;  the  protozyda  usuaUy  the 
H^  foj  Tn.  b\it  AOTnetimes  th^  rhomboh^drftL 

It  to  one  point,  the  close  faomc&oinorphoud  relations  of  Sulphur ^ 
■f  iron,  (Man'asite  Fe  S*X  ami  the  anht^drtmi  mlp/tatet,  tublo  3,  p. 
, .,  Aiid  ol  Ofitimrnt  Aft*S*,  and  mispicket  Fe,  (S,  As)*.  In  the  former  group,  the 
rmT  of  the  SoJphur  is  *een ;  in  the  Intter.  that  of  the  Anienie.  The  »ome  domi- 
iot  sulnhiir  iurttitMioe  is  tmen  in  ttie  Sulphftto-t'Arbo nates,  Susannitc  haviug  the  form 
t  Dre«liic.  (a  nulphnte),  iluA  LeadiiiUite  the  form  nearly  of  Angleaite. 
f  Rot«,  Load*  and  Ed.  Phil  Mag.  \Z\  xii,  465. 
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Hielied  ftt:  hd^e  to  the  piirface  PTipporting  them,*  Breitlianpt  hns 
descriljed  a  carVmtiate  of  lime  from  a  green 8tf me  ro<i:k  near  Zwickati, 
which  coTjpigt^  of  alteniatioiis  of  layers  of  aragonite  and  calc 
fipar;  and  he  suggests  that  one  may  be  a  winter,  the  other  a 
^timmer  depositf 

Tein|>eratnre  appears  fri  be  a  prominent  eanse.  Yet  it  in  proha- 
hie  that  the  nature  of  the  solvent,  or  the  presence  of  pome  ac- 
cidental in'ip'edient  in  the  solnti^ni,  may  nave  some  eiiect  in 
changing  the  molecules;  but  in  general  the  only  etFeet  of  these 
canoes  is  to  produce  secondary  jdanes.  K^)se  die!  not  snceeed  in 
obtaining  aragonite  cry^^taU  hy  mixing  a  strontian  salt  witli  the 
solution  of  lime,  and  shows  that  the  strontia  in  arragonite  does  not 
alone  produce  the  rhnmhie  form. 

llie  jiresence  of  one  l>a^e  in  place  of  another  isomorphoufl  witb 
it,  of\en  decides  tJie  form,  as  with  the  ew>da  in  alhite  and  pot- 
Rf.li  in  oi-thoclase,  the  latter  causing  a  monoclinie  fonn,  the  fonuer 
A  triclimc  in  a  compound  otherwise  identically  the  same. 


n,  CHEMICAL  EXAMKATION  OF  MINER^VLS. 

The  chemical  properties  of  minerals  are  a^icertained  (1)  T»y  the 
action  of  acids  and  other  re-agents;  2,  by  heat,  concentrated  by 
means  of  the  blowpipe,  assistea  hy  various  chemical  re-agents;  3, 
by  chenn'cal  analysis.  Tins  subject,  especially  the  last  division  of  it, 
ffllU  into  the  department  of  chenustry.  Only  the  more  ordinaiy 
chemical  and  blowpipe  tests  are  here  mentioned. 


L   CHKMJCAL  TESTS. 

The  simplest  use  of  acids  consists  in  the  detection  of  a  volatile 
ingredient  exnelleil  by  thenu  A  carbonate  is  thus  distinpiished. 
Tre  acids  orninarily  employed  are  tlie  sulphuric,  muriatiCj  and 
nitric,  and  they  are  a>mmonly  diluted  with  one-half  water.  Car- 
bonate of  lime,  when  droppeci  into  either  of  these  acids  diluted, 
fives  off  bubbles  of  gas,  an  effect  called  elfervescence.  Some  ear- 
onates  require  tlie  addition  of  heat.  Before  making  this  trial  it 
fthould  bo  observed  that  the  mineral  is  quite  pure,  as  a  carbonate 
in  seams  or  fissures  might  give  a  fallacious  result.  Another  gkiL»  of 
»  it  odor  is  obtained  when  common  salt  is  subjected  to  the 

ft'  -iilphnric  acid ;  and  another  of  acrid  cliaracter  when  cop- 

per H  other  metals  are  acted  on  by  nitric  acid. 

In  -  aminations  with  acids  it  is  miportant  to  ol>serve  the 

odor  of  the  escaping  gas — whether  very  siitToeating  and  disagre^n^ 

•  Una.  vid  Ed  Phil  Umg*  W.  wi.  880,  1S41. 
t  Von-  li<  A0«*  ^940. 
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le,  or  merely  pungent ;  also,  its  color,  and  the  color  of  the  solution. 
many  instaticess,  solution  i^  obtained  without  effervescence;  and 
an  a  mineral  is  but  partly  soloblej  and  the  insoluble  part  is 
iirown  down  in  the  s^tate  of  a  jxiwder;  frequently,  it  may  be  iii- 
ndtible  in  eold,  but  soluble  in  hot  acid*  The  fumes  aivQu  off  will 
^tinies  redden  paper  tinged  blue  with  h'tmns  or  cidiba^e  li^u^^r* 
ag  to  their  acid  character;  otJien*  will  blacken  paper  that  ia 
ed  with  acetate  of  lead,  because  of  the  sulphur  they  contain, 
3,  again,  will  discharge  the  color  of  brazilwood  in  paper,  a 
property  of  hyilroflnoric  acid,  which  acid,  when  driven  oil  from  a 
loeral  by  strong  salphunc  acid,  will  also  corrode  glass  placed 
>ver  it* 

Another  effect  of  the  action  of  acids  5a  the  fornnitJon  of  a  jeUt/, 
fo  a^conipH^h  thiR,  the  tinely  puh^erized  mineral  i.s  thrown  lut^/a 
1^  ntie  heat  applied.     After  a  ^hort  time,  as  the 

If-  ^     itinizes;  or  in  other  ca^es,  partial  evaporation 

necessary  before  the  jelly  apoean*.  In  a  few  inetaocea,  a  jelly 
ay  be  formed  with  eohl  acia.  By  heating  the  mineral,*  tliis 
property  is  often  destroyed ;  but  occasionally  it  takes  place,  with 
jual  facility,  before  and  after  heating,  and  i*ometimes  not  at  all 
itil  after  floating.  The  mineral?  that  gelatinize  in  this  manner 
"\  silicates ;  it  arises  from  the  separation  of  the  silica  in  a  gelatiu- 
i  state. 

The  following  are  some  of  the  more  common  chemical  re-actions: 
a,  Carbonn4es, — Effervesce  with  dilute  muriatic  acid,  yielding  a 
olorlesB  inodorous  gas,  which  gives  a  white  precipitate  when 
into  lime  water.    Tlie  ftmiea  slightly  readen  moist  litmus 
and  hxit  re^tiftes  the  blue  color. 
Sulphat4Js.—l!io  effervescence  with  acids.     "VYlien  in  solution, 
ey  give  with  barytic  water  a  white  precipitate  not  soluble  in 
rater,  or  the  muriatic,  nitric,  or  sulphuric  acids. 

c,  Nitmtee, — With  strong  sulphuric  acid  give  white  corl"c^s^ive 
Bipors  of  nitric  acid.     With  heated  muriatic  acid  yield  an  acid 

It  dissolves  gold,  becoming  at  the  same  time  yellow. 

d,  Phmpkates* — Well  dried  and  heated  in  a  glass  tube  with 
tafisium,  give  a  phosphuret,  which  in  water  produces  phosphur- 

'  hydrogen,  a  gas  which  inflames  on  coming  into  tne  atmns- 

B,  and  has  a  garlic  oilor.     The  phosphates  generally  dissolve 

aged  in  muriatic  and  nitric  acids.     In  sulphuric  acid  they 

for  the  most  part  decomposed — forming  doulde  salts.     Witn 

^trate  of  silver  tlie  scduble  pliosphates,  or  neutral  nitric  solutions 

the  insoluble,  produce  a  chanicteristic  yellow  precipitafe  of 

ite  of  silver.     When  molybdate  of  ammonia  is  auded  to  a 

nf  any  phosphate,  and  tfien  muriatic  or  nitric  acid  in  ex- 

p,  a  yellow  color  soon  appears,  and  after  a  while  a  yellow  pre- 

ypitate  is  thrown  do\vn. 

<9*  Fhiorids, — If  a  pulverized  fliiorid  be  subjected  to  the  action  of 

sulphuric  acid,  in  a  platioum  crucible,  aud  heat  be  applied] 
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fames  will  be  given  off  which  will  corrode  a  plate  of  glSffpl! 
over  the  crucible. 

f,  Cldorids- — In  6oInti*>n  aftard  \^4th  nitrate  or  gilver  a  white 
curdj  precipitate,  which  darkens  and  becomes  violet  on  exj>o»iire, 
18  not  soluble  in  water,  hardly  bo  in  acid^,  and  wholly  in  ammonia. 
Any  ehlorid  heated  in  guliihiiric  ncid  yiekb  muriatic  acid,  which 
acfe  as  just  stated  with  nitrate  of  silver;  or  heated  with^oxyd  of 
manganese,  affords  clilorine, 

g.  SUiea44's. — Fuse  in  a  silver  crucible  with  three  or  fonr  times 
their  weight  of  caustic  potassa  or  Boda,  j^ielding  a  silicate  enluble 
in  water,  which  mves  with  an  acid  a  precipitate  (silica)  that  dries 
to  a  white,  iasoluole  ])owder,  harsh  to  the  touch.  Many  silicates 
gelatinize  with  acids,  as  already  stated.  They  dissolve  with  effer- 
vescence in  strong  tlnohydric  acid* 

h.  Borates. — If  a  borate  in  {*owder  is  heated  with  sulphuric  acid, 
and  alcohol  is  then  added,  the  flame  will  have  a  green  color, 
88j)ecially  on  the  edges. 

t.  iSalts  of  Lime, — In  solution,  even  if  dilute,  give  with  oxalic 
acid  or  oxalate  of  ammonia  a  white  precipitate  in&oluble  in  water 
or  acetic  acid,  but  very  soluble  in  eitlier  of  the  stronger  acifls. 

k,  Cofripoutuis  of  Iron, 

Protoxyd  SaU».  Pcroxjil  Saltt. 

Pr«eipitate  with  potofth  V  greenish  white,  Itccoiuing  grecD  }  brovn,  of  hjtJraUd 

or  «o«1a,                            )       ftiul  thtin  yellow  on  ex[>ostire.  X      pcroxj^d  of  iron» 
Pr«ciititiit«i  with  ferroi^y- V  wliittt,   beeomiiiir    blue   on   ex- f  .> -  .  *  * , 

till  id  of  potiMniuriif         f      posure.  \ 

IVocipiiAtu  with  iiutgiilla  \  none;  but beeofuiug hi uisb black  (  jg-*,  iji^^  black. 

or  Uttiiie  ftcid,  )      on  exposure,  )       ^  *" 

L  Compomuh  of  Man^muJie. — ^Tlie  oxv<ls  heated  with  muriatic 
acid  give  chlorine.  Heated  with  potaiiilj  or  its  nitrate,  the  salts 
give  inanganate  of  potassa,  which  anbrds  a  green  color  with  water, 
and  a  rose  tint  with  dilute  acids  that  is  destroyed  by  sulphurous 
acid  or  organic?  matters. 

m*  CoinpmiuU  of  Co^yper. — Mostly  soluble  in  nitric  acid.  Me- 
tallic iron  in  the  solution  becomes  coated  with  metallic  copper ; 
potAJih  or  so<Itt  produces  a  bine  precipitate,  which  becomee  black 
on  boiling ;  ammonia  a  green,  which  is  soluble  in  an  excess  of  am* 
monia  aud  becomes  fine  blue. 

ft,  Cmnptmnds  t^^  Zinc. — ITie  sulphate  ^ves  a  white  precipitate 
w:  h,  jioluble  in  an  excess  ot  this  re-agent;  no  precipitate 

mu.,  ,..j  litiretted  hydrogen.  Acetate  of  zinc  aftbrda  an  abundant 
white  precipitate  wfth  sulphuretted  hydrogen* 

o.  Vmapfmmh  *j/*  L^otL — ^Dissolved  in  nitric  acid»  give  with 
mlDhurettod  hydrogen  a  black  precipitat*>,  bisoluble  in  exci<»is; 
wiUi  lodid  of  potaasium,  or  chromato  i»f  potash,  a  yellow  pre* 
cipitate.  ^Hio  acetate  yields  with  metallic  zinc,  metallic  lead  in 
shining  plates  or  sealee.  WitJi  a  slip  of  zinc  neutral  solutions  of 
lead  pn  oiiJtate  metallic  lead. 
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p.  Otmhwnmds  of  Tin. — ^Dissolved  in  muriatic  acid,  form  a 
ehlorid,  wnich  with  chlorid  of  gold  give  a  purple  color,  or  if  strong, 
a  brown  precipitate. 

q.  Oompotinds  of  Merctm/. — ^The  protoealts  in  solution  give 
with  potash  a  black  precipitate  insoluble  in  excess ;  with  sulpha- 
retted  hydrogen  a  black  insoluble  precipitate ;  with  metallic  cop- 
per, they  jield  metallic  mercury,  which  is  dissipated  by  heat 
With  muriatic  acid  aflfbrd  a  white  precipitate  or  calomel. 

r.  Oompounch  of  Silver. — Dissolved  m  nitric  acid,  a  chlorid  or 
muriatic  acid  throws  down  a  dense,  white,  curdy  chlorid  of  silver, 
which  blackens  on  exposure,  and  is  soluble  in  ammonia.  With 
metallic  copper  it  afforas  metallic  silver. 

s.  <7o&i.— ^Dissolves  in  nitromuriatic  acid,  (aqua  regia),  but  not 
in  either  of  the  acids  unmixed.  The  solution  gives,  with  proto- 
chlorid  of  tin,  a  purple  precipitate,  and  with  protosulphate  or  iron, 
metallic  g[old. 

t  Plcstinum. — ^Dissolves  in  nitromuriatic  acid,  and  not  in  either 
of  the  acids  unmixed;  the  solution  j^ves  with  muriate  of  ammonia 
a  yellow  precipitate,  which  heated  in  a  platinum  crucible  gives 
metalUc  platinum  in  powder. 

n.   ACmON  WIFH  THE  BLOWPIPE. 

The  first  of  the  following  figures  represents  the  simplest  kind  of 
blowpipe.  It  is  merely  a  bent,  tapenng  tube  of  brass,  from  seven 
to  ten  inches  long,  with  a  minute  aperture  at  its  smaller  end.  It 
is  used  to  concentrate  to  a  point  the  flame  of  a  lamp  or  candle ; 
and  this  is  done  by  blowing  through  it  while  the  smaller  end  is 
just  within  the  flame. 

After  blowing  awhile,  the  moisture  of  the  breath  often  condenses 
in  the  tube ;  and  to  receive  this  moisture,  and  prevent  its  passing 
out  at  the  beak,  the  chamber  at  o  (see        26*7  268      269 

t  258,  259)  is  usuall;r  added.  The  air- 
chamber  in  £  259  is  a  cylinder,  into 
which  the  tube  abc  is  screwed  at  c^  and 
the  smaller  piece,  def  at  d.  The  point 
ef^  screws  on,  and  is  made  of  platinum 
m  order  that  it  may  be  cleaned  when 
necessary,  by.  immersion  in  an  acid. 

When  the  blowpipe  is  made  of  brass, 
it  is  usual  to  have  an  ivory  mouthpiece, 
as  it  is  more  agreeable  in  the  mouth. 
Silver  is  the  best  material;  and  the 
point,  at  all  events,  should  be  of  pla- 
tinum. Wollaston  contrived  a  conven- 
ient pocket  instrument  on  the  plan  of 
a  common  pencil  case.  The  instru- 
ment represented  in  f.  259  has  a  screw     ^ 
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at  h.  On  uriscre%?ing  it,  the  part  he  may  l>o  inserted  at  a  into  the 
part  aK  and  tLt>  two  scrt5we*l  together  atj:ain»  In  this  way  it  is  as 
portable  at*  Wolhistou'ii,  and  has  the  advantage  of  being  more 
easily  uuide  tight  with  tlio  -screwy  and  is  les8  liable  to  get  out  of 
onk^r. 

Operationa  with  t!ie  Idowpipe  ofteti  re(|uire  an  uuintennitted 
heat  for  a  considerable  lengtfi  of  time,  and  always  hniger  than  a 
single  breath  of  the  onerator.  It  is  therefore  requisite  tliat  breath- 
ing and  bhiwing  should  go  on  together.  T\ih  may  be  difficult  at 
first,  but  the  neees?iary  skill  or  tact  is  aoon  acquired.  Let  the 
learner  attempt  tirst  to  breathe  through  bis  nostrils  with  his  eheeka 
inllated  and  mouth  closed.  Thld  accompHsbed,  if  the  blowpipe  is 
now"  put  to  the  montJi,  he  will  liud  no  dithculty  in  continuing  his 
respirations  while  the  muscles  of  the  inflated  clieeks  are  throwing 
their  contained  air  through  tlie  blowpipe.  When  the  air  is  nearly 
exhausted,  the  mrjuth  may  again  l>e  filled  through  the  n<:>«e  witli* 
out  intermitting  the  process  of  blowing.  Tlie  chamber  at  o  has 
been  recently  made  oi  india  rubber,  with  valves,  which  does  away 
with  all  the  dithcolty, 

Tlic  blowpipe  flame  consists  of  two  cones:  an  inner  of  a  blue 
color,  and  an  outer,  yellow.  Tlie  heat  is  most  intense  pist  be- 
yond the  extremity  of  the  blue  flame.  Tlie  inner  flame  is  called 
the  reduction  flame,  anrl  the  outer  the  oxyd-dtion  flame.  A  mineral 
reduced  to  the  metallic  state  by  tlie  inryr,  may  often  be  oxydized, 
or  ccuribined  with  oxygen,  in  tlie  ottt^'r  flame,  whore  it  is  in  con- 
tact with  the  atmr^phere.  For  oxydation,  the  beak  of  the  blow- 
pipe shfudd  have  a  large  aperture,  and  the  wick  of  tiie  lamp 
sliould  al«o  be  large :  the  heat  may  be  that  of  incipient  redness. 

The  be**t  flame  m  that  of  a  lamjj  with  a  large  wick,  fed  by  olive 
oil.  A  common  candle  w^ith  a  large  wick  will  answer  for  most  of 
the  purposes  of  the  mineralogist,  and  is  most  conveniently  carried 
aiiout  Wlicn  used,  the  w^ict  should  be  b^t5nt  in  the  direction  of 
the  flame. 

To  bupjx)rt  the  mineral  in  the  flame,  either  charcoal  or  platinam 
forceps  «»r  wire  may  be  used.  Tlie  charcoal  should  be  well  burnt 
but  firm;  tliat  from  [iine  wood  is  the  best,  as  it  burns  with  least 
aeihes.  The  reaction  of  the  carbon  of  tlie  coal  aids  in  reducing  or 
decon-       '       many  mineral  species, 

A  r  Lilt  kind  of  forceps  is  represented   in  the  annexed 

figure. 


It  ii  made  nf  eteel,  with  platinum  points,  ah^  and  pins  at/?,^,  for 
opening  tlie  forceps.  ITie  mineral  kyanite,  and  also  mica,  are 
eometimed  used  for  a  support  when  more  convenient  means  are 
not  at  Iian<h 
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•  ^  IM  the  presence  of  water  or  a  volatile  ingredient,  tbe  tnin- 
ifed  mmy  he  rapported  near  one  end  of  a  test  tube,  ^vllich  may  be 
Ihreo  or  four  inches  long,  and  the  bore  little  larger  than  a  (|nill. 
The  flan»e  h  concentrated  on  the  exterior  of  the  tube  beneath  the 
wmaj^  and  the  volatilized  Bubstance  iifliially  condenj^esin  tbe  upper 
purl  of  the  tube.  By  inserting  intn  tbe  u]»per  end  <^f  tbo  tube  a 
itrip  of  litmus  or  other  test  ]>aper,  it  h  adcertained  wlietlier  the 
iliRieB  are  acid  or  not,  the  coh>r  of  tbe  jmper,  if  so,  changing  to 
tra. 

The  specimen  to  he  9uV>jected  t*:*  tlie  flame  of  the  blowpipe 
•hould  be  a  very  wnall  tJn'u  fragment,  especially  wlien  the  niinerfd 
h  not  very  fusible;  for  fusion  is  often  thng  obtained,  when  iiiipi>&- 
wble  with  a  fragment  without  thin  edges.  A  fragment  as  large 
8i  a  pea  might  afford  a  score  of  pieces,  large  enougli  for  a  blow- 
pipe trial. 

Many  minerak  remain  nnaltered  before  the  hlowyupe,  nnlefis 
»omo  substance  be  added  to  aid  in  the  fusion  or  reduction.  These 
■abetances  are  called  Jfu4ce».  Those  in  common  use  are  horait^  mr- 
%OHCiit  fif  ftodfjy  and  m^M  of  phff»phoru^  or  mh*ro<yy^m{c  tttxJL^  Care 
aid  be  taken  to  obtain  the  fluxeg  pure,  and  for  thi^  purpose  it 
"  todisiiolve  and  recrystallizc  the  borax;  and  the  6odaf^bould 
teistefl  fnr  snlphuric  acid,  as  any  adulteration  with  this  acid  will 
the  glass  obtained  with  silica,  a  !)rown  or  reddish  color. 
lieee  fluxes  should  bo  powdered  and  added  to  tlie  mineral^  and 
whole  assay  should  not  exceed  the  f^ize^  of  a  small  pea.  One 
burtli  this  rfze  is  better  than  larger.  Tlie  soda  should  be  added 
small  successive  doses  ;  this  flux  is  often  absorbed  by  the  char- 
1,  but  generally  reappears  when  the  heat  is  sufficiently  raised. 
Besides  the  fluxes  mentioned,  t^tber  test>!  are  sometimes  used,  of 
rldch  the  following  are  the  mctst  imy^ortant. 

NiiraU  of  omttli  in  solution,  for  distinguishing  alumina  and 

ie«ia.     This  solution  should  be  pure,  free  from  alkali   and 

^  itly  concentrated.    Berzelius  recommends  having  a  bit  of  plat- 

mni  wire  in  the  cork  stopper,  in  order  to  take  out  a  drop  uprm  it 

rlien  required  for  use. 

jBorach  acid  and  iron  wire^  used  in  testing  for  phosphoric 

Tinfoil y  for  using  witli  certain  peroxyds  of  metals  to  reduce 
i  to  protoxyds.    The  assay,  nreviously  heated  in  the  reducing 
D,  should  be  touched  witt  the  end  oftbe  tin-foil;  a  very  mi- 
te quantity  of  a  metallic  oxyd  is  often  thus  detected. 
d,  Gjfp^um  smdjluof\  used  as  tests  uf  one  aut»tlier.     When  two 
at  the  former  rendered  anhydrous  by  heating,  and  one  of  the 

*  Thl«  ^hU,  ap1iO0phttt«  of  »o<la  und  juimioiiifl,  may  be  nifldc  by  dUsolTiD^  sixteen 
arU  of  A«l-RtuiDOniiic  iti  ft  ai)i«U  quantity  of  boiIjDg  water,  Aud  afterwards  adding 
Soo  flirts  of  cry»t*]1ised  phofi]>hAte  of  ftoda,  boiling  g«?(*ily  the  whole,  and  tbea 
ItttUig  jt  AW^fty  to  cool  The  Moit  o/phoipkoruM  is  dcpoeited  rn  «inaU  orj&tak.  If 
tb^kfttt  b«  ioogr«»t  duriDgebtillilioti,  decomposition  take«  plucc. 


216  cmanoAT.  modbalogt. 

latter,  are  mingled  and  heated,  thej  fiise  to  a  clear  gla8&  which  is 
a  milk-white  enamel  on  cooling.  The  globule  firom  floor  and 
heavy  spar  is  transparent  when  cdd ;  and  that  with  sulphate  of 
strcmtian  is  more  or  less  frothy. 

e.  Saltpetre  is  employed  in  discovering  manganese,  bringing  out 
the  characteristic  ametnystine  color  when  the  qnanti^  of  Siis  met- 
al is  too  small  to  color  glass  without  this  reagent  The  heated 
globule  is  touched  with  the  point  of  a  crystal,  just  at  the  moment 
of  suspending  the  blast  Ijie  melted  mass  swells  foams,  and 
either  becomes  immediately  colored,  or  is  so  soon,  upon  cooling. 

f.  Anhydrous  himdphate  qf  potasJi^  used  for  detecting  limia. 
It  is  kept  in  a  coarse  powder  in  a  phuJ  well  secured  from  moist- 
ure. 

g.  Oxalate  qfnickdy  or  nitrate  of  nickel y  used  to  detect  potash. 
The  nickel  must  be  quite  fi'ee  from  cobalt ;  it  may  be  tested  by 
treating  it  with  borax,  with  which  it  should  give  a  brown,  not  a 
blue  bead. 

A.  JTitroprussid  of  9odiwm^  for  detecting  sulphur. 

Hie  effects  of  the  blowpipe  are  various.  Some  minerals  are 
volatilized  wholly  or  in  part,  others  fuse  at  a  low  temperature ; 
while  others  melt  only  on  the  edges,  (then  called  »ubfu^:iUe\  or 
are  wholl^r  inftisible.  Kobell  has  proposed  the  following  scale  for 
denoting  m  figures  the  degree  of  fusibility :  1.  G-ray  antimony. 
— 2.  Natroliie. — 3.  (Xnnaman  Stone^  (var.  of  garnet). — i.  Black 
Hornblende. — 6.  Feldspar. — 6.  Chondrodiie.  ^e  fusibility,  when 
equal  to  that  of  natrolite,  is  designated  by  2 ;  or  if  like  hornblende, 
by  4,  and  so  on. 

The  fluxes  are  also  often  required  in  obtaining  the  pure  metals 
from  the  metallic  ores. 

Tlie  following  are  some  of  the  reactions  with  the  fluxes : 

1.  Silica,  Smcates. — Silica  dissolves  with  effervescence  in  soda. 
The  silicates  are  decomposed  by  salt  of  phosphorus,  and  tlie  silica 
is  set  free,  often  remaining  as  a  silica  skeleton  in  the  globule.  Co- 
U^nJnc  acid,  on  the  contrtuy,  forms  a  clear  glass  with  salt  of  phos- 
phorus. 

2,  Potassay  Soda,  Lithia. — Soda  gives  an  intensely  yellow  color 
to  tlie  flame,  even  when  in  combination  :  yet  this  color  may  be 
otherwiHO  produced.  Potash  salts  often  give  a  violet  tinge,  and  a 
liUiia  salt  a  red  color  to  the  flame ;  but  the  presence  of  soda  vi- 

*  It  u  readily  obtained  by  treating  two  parts  of  the  powdered  ferrocyanid  of  eodi- 
Qm  with  Are  parte  of  common  nitrio  acid  preTiously  minted  with  its  own  volnmc  of 
waUir.  The  tolotion  when  the  escape  of  gas  has  ceased,  is  heated  in  a  water  bath, 
nntll  a  salt  of  the  protozyd  of  iron  gives  a  slate  colored  (and  no  longer  a  bine)  pre- 
ci|iltat«».  It  is  then  cooled,  when  a  precipitate  forms ;  the  liquid  is  next  filtered 
•fid  ii«tiiiraliM<l  with  carbonate  of  soda,  when  a  green  or  brown  precipitate  goes 
4#iwn  leaving  it  mby  colored ;  this  liquid  is  poured  off  and  evaporated,  a  crystal- 
llMtion  takes  place  of  nitrate  of  potash  and  soda,  together  with  the  new  salt,  the 
last  in  crystals  of  a  spl«idld  ruby-r«d  color. 
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ie  test  by  commnnicating  it<8  own  color.  A  glass  of  borax 
lining  potai=ih  becomes  blue  when  a  little  oxalate  of  nickel  is 
fully  aaded,  and  one  of  soda,  broTi^Ti ;  and  thii?  holds  g<x>d  for 
Ithe  potash  salt,  although  soda  be  present.  A  lithia  salt  iused  on 
l^latmnm  foil,  if  soda  be  pre»entj  produces  a  yellow  Rtain  ;  but  this 
Mtain  is  produced  also  by  other  reagents,  tf  a  Htln'a  mineral  be 
Fmixed  with  one  part  of  fluor  finely  pulverized,  and  ore  and  a  half 
Ipaxts  of  biBulphate  of  potash,  the  flame  is  red  ;  if  no  lithia  is  pre- 
ent,  it  \b  faint  violet* 

3,  Zime, — Lime  and  lime  salts  give  a  brilliant  white  light, 
iThey  Bometimcs  tinge  the  flame  reddish,  but  more  faint  than  ear- 

>nate  of  strontia. 

4,  Magnima^ — Magnesia  and  many  magnesian  silicates  afford 
clear  rose-red  color  with  cobalt  solution,  after  a  long  heat     A 

l£^;gment  after  heating,  should  be  moistened  with  the  solution,  and 
l.then  heated  again ;  the  color  deepens  on  cooling.  Magnesia  is 
[not  acted  on  by  sixla. 

I  5,  Alum  if m. — Lf  a  fragment  of  alumina,  or  if  an  aluminous  aili- 
[cate,  after  heating  to  reaiiess,  be  moistened  by  cobalt  solution  and 
[iLg^n  heated,  but  not  to  fusion,  it  assumes  a  fine  blue  color.  The 
harder  specie©  should  be  finely  pulverijised.  Hie  test  is  sure  except 
[when  oxyds  of  certain  metals  are  present ;  and  also  when  saltpeter 
[is  present,  since  it  gives  a  blue  color  with  silica  and  rirconia,  and 
[in  some  other  casee. 

6.  Arsenic  <md  Arsenieal  Compounds. — Give  off  usually  arseni- 
J  c»l  fumes  having  an  alliaceous  odor  when  heated  on  charcoal  or 
[with  soda.     With  many  of  tlie  compounds  heated  in  a  tube,  white 

ic  or  orpiment  is  condensed ;  and   with  charcoal   metallic 
farsenic  is  obtained  on  the  tube  in  crystals. 

7.  Sel^iium  and  jSeUmiuret^^' — ^Give  a  horse-radish  odor  in  th© 
[jOQter  flame  on  charcoal ;  yield  in  a  tube  a  sublimate  in  the  form 
\of  a  dark  red  powder. 

8.  Stdjjhnrets. — A  glass  made  of  soda  and  silica  becomes  red  or 
[>range  yellow  when  sulphur  is  present.  Heated  on  charcoal  with 
Boda  and  then  adding  a  drop  of  water,  the  sulphurets  yield  sul- 

Jphnretted  hydrogen,  which  blackens  silver  foil  or  test  paper  con- 
[taimn^  acetate  of  lead.  Heated  in  a  glass  tube  closeci  below, 
Vwilh  htmna  paper  above,  they  redden  the  paper  and  yield  often  i^ 
[aolphureous  ooor. 

A  more  delicate  test  for  sulphur  is  the  nitroprusml  of  dodiuvh^ 

-18  published  bv  Prof.  J,  W.  Bailey.     Heal  by  blowpipe  any  sul- 

j)h\iret  or  jsulpnate  (or  anvthing  containing  sulphur)  upon  ehar* 

^eoal  with  carbonate  of  soaa,  put  the  fused  mass  into  a  watch  glass 

^with  a  drop  of  water,  and  aad  a  particle  not  larger  than  a  pin's 

head  of  the  nitrciprnssid  of  scKia ;  there  will   be  a  magnificent 

purple  at  once.     If  this  test  for  sulphur  is  tried  upon  paring  of 

I  nails,  hair,  albumen,  &c.,  the  carbonate  of  soda  should  be  mixed 

with  a  little  starch,  which  appears  to  prevent  the  loss  of  any  of 

28 
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the  snlpliur  by  oxydation.  On  winding  up  a  piece  of  hair  four 
inched  loug  by  coiling  it  around  one  point  of  a  platinnin  support, 
uioisteuinfi;  it  and  dipping  it  into  the  mixture  of  carbonate  ot  soda 
with  staMi,  and  then  heating  by  the  blowpipe,  the  fused  mass  will 
give  with  the  nitnK>ruBsid  an  unmistakable  action  indicative  of 
sulphur.  By  careml  management  perfectly  satisfactory  results 
may  be  obtained  from  a  piece  of  hair  less  tlian  an  inch  long. 

4^*  TeUurium  and  Tdlurctd, — ^Give  fumes  but  no  odor.  Heated 
on  charcoal,  the  oxyd  covers  the  charcoal  witli  a  brownish  yellow 
iioatiug,  and  the  inner  Hame  directed  upon  this  coating  ia  tinged 
bright  green.  In  a  tube  the  fumes  rifie  and  coat  the  glass,  and 
when  heated  the  cnating  melt^  mto  drops,  which  are  but  slowly 
driven  ofl*  by  the  continued  heat. 

10.  CAromitim, — Oxyd  of  chromium  with  borax  gives  an  emer- 
ald green  color ;  but  on  platinum  wire  in  the  outer  Same  the  color 
nearly  disappeai-s.  Chromic  iron  gives  the  same  color,  and  it  is 
briglitened  on  the  addition  of  tin-foil. 

IL  AfUimcmy. — ^The  ores  of  antimony  afford  fumes  usually 
wliite  on  charcoal,  which  are  inodorous,  Tlie  oxyds  form  with  soda 
«m  the  platinimi  wire,  a  clear  colorless  bead,  which  becomes  white 
on  coolmg ;  on  charc<»al  they  are  reduced.  In  an  open  tube,  anti- 
mony gives  white  fumea,  which  coat  the  glass,  and  vaporize  easily 
ou  a  new  application  of  the  heati»  without  fitsion  to  globules. 

12.  Bimnuth, — Fusses  and  gives  off  inodorous  fumes.  C>n  chfu*- 
ooal  it  becomes  surrounded  with  a  dark  brown  oxyd,  which  is  pale 
yellow  on  cooling ;  the  flame  directed  on  the  coating  is  not  tinged  \ 
ultimately  the  metal  is  wholljr  vaporized. 

•  <  18.  TtUmmfii, — Titanic  acid  with  borax  yields  a  colorless  glaaSi 
which  becomes  milk-white  on  flaming,  il  not  without.  In  the 
inner  flame  the  glojas  with  little  of  the  aasay  is  first  yellow  and 
afterwards  amethystine  and  transparent.  With  more  assay  on 
charcoal  in  the  inner  flame  becomes  dark  blue  or  nearly  black  on 
<M>oling ;  but  it  m  pale  blue  afterwards  on  flaming.  With  salt  of 
lAoephonis,  it  fonns  in  the  outer  flame  a  clear  cmorless  glass  ;  in 
Uie  inner  flame,  a  red  or  violet-b!ue  glass,  when  cold,  especially  if 
tin  be  added.  When  iron  is  present  the  color  after  heating  in  the 
inner  flame  is  deep  red  on  cooling.  Siliceous  titanic  minerala,  as 
»phene,  do  not  give  the  reaction  with  borax,  except  after  long  heal- 
ing in  the  inner  flame  with  sidt  of  phosphorus,  and  it  i»  apparent 
only  on  cooling. 

14.  Tin. — Oxyd  of  tin  is  slowly  dissolved  by  borax  to  a  trans- 
fMTiiii  gUuss,  which  is  transparent  on  cooling.     With  soda  or 

Zatiid  m  yoiamum  on  charcoal  it  is  easily  reduced ;  and  if  borax 
lo  be  aaded,  a  very  minute  quantity  of  tin  may  be  detected 
when  proven t  in  other  minerals 

Ifr.  Cerium. — Oxyd  of  cerium  affords  with  borax  and  salt  rf 
|»hoiolioriiaf  a  fine  red  or  dark  vellow  glaj^s  in  the  outer  flame, 
'wUw  beeom«i  white  on  flaming.     The  protoxyd  changei  to 


BIjOWPIPE  ICXAMmATtO!?  OF  unrsRkiB, 


9t0 


tyd,  and  tlie  latter  is  not  changed  in  the  inner  flame.     In  the 
>und9  with  silica,  cerium  is  not  distingiiiehable  from  iron  by 
le  blowpipe. 

16.  Zmfi, — ^Minium  is  black  while  hot,  but  at  a  low  rctl  heat 
iges  to  a  yellow  oxyd.    Tlie  ores  of  lead  on  charcoal,  with  or 

ithout  soda,  are  reduced ;  unlike  tin,  tliej  often  give  a  coating  of 
|oxvd  on  tiie  charcoal,  when  heated  in  the  outer  flame. 

17.  Zifuj, — Oxyd  of  zinc  with  borax  gives  a  clear  gl^S8,  which 
milk-white  on  flaraing ;  or  with  more  aasay,  is  enamel-white  on 
iliag.    In  the  inner  flame  on  charcoal,  fumes  are  given  ofl^,  and 

,  white  coating  surrounds  the  assay.     With  soda  on  charcoal,  the 
),  evea  when  contnining  little  zinc,  afibrd  the  peculiar  bluish 
le  of  burning  zinc,  and  the   oxyd  is  deposited  on  th#  coaL 
Tith  cobalt  solution,  a  green  color,  while  tin  gives  a  blniBh  green. 

18.  Cadmium, — -Oxyd  of  cadmium,  even  when  in  small  propor- 
}  in  other  minerals^  when  heated  on  charcoal  deposits  a  red- 
brown  powder ;  it  forms  from  cadmiferous  blencie  before  the 

%c  begins  to  incrust  the  charcoal. 

19.  Copper. — ^Oxyd  of  copper  gives  a  fine  green  glass  with  bo- 
whicn  becomes  cinnabar-red  on  cooling,    Tlie  ores  are  re- 

luced  on  charcoal  with  soda,  and  a  malleable  copper-colored 
globule  obtained ;  wlien  the  copper  is  combined  with  oxyds  that 
re  reduced  together  with  it,  borax  and  tin  should  be  used.  If 
on  be  present,  the  copper  and  iron  are  obtained  separately, 

20.  Manf^ane^e. —Oxjd  of  manganese  gives  with  borax  in  the 
Duter  flame  an  amethystine  globule,  (very  aeejp,  with  mneli  inanga- 
■   '  >),  which  becomes  colorless  in  the  inner  flame.     With  soda  on 

Snum  the  oxyd  give^  a  green  color  which  is  Idnish  green  on 
'ing.     When  other  metals  are  present,  soda  should  be  added, 
'  then  the  bluish  green  color  is  obtainedi  even  with  less  than 
me  per  cent  of  manganese. 

21.  Iron. — ^With  borax  in  the  outer  flame,  oxyd  of  iron  gives  a 
rk  red  glass,  which  becomes  yellowish  or  colorless  on  cooling, 

the  inner  flame  it  affords  a  bottle  green  color,  or  a  bhiisli  green 
lin  a  more  perfect  reduction.  Witli  tm  the  green  color  is  hastened. 
"^i©  peroxyd  becomes  magnetic  when  heated  in  the  inner  flame. 

22.  Qjfmlt — Oxyd  of  cobalt  gives  a  clear  blue  bead  with  borax, 
e^hich  does  not  become  opaque  on  flaming.     As  in  other  metallic 

Bies,  the  sulphurets  snould  be  roasted  before  testing  for  tlie 
cobalt* 

2JJ.  Ni^ikd, — Oxyd  of  nickel  forms  a  dark  yellow  or  reddish 

flasfl  with  borax,  which  is  nearly  colorless  on  cooling;  but  witli 

lore  of  the  oxyd,  the  glass  is  dark  brown,  wliile  hot,  and  becomes 

ed  on  c<x>ling ;  and  with  saltpetre  in  the  outer  flame  the  color  is 

^changed  to  a  blue  or  deep  pnrplCj  distinguishing  it  from  oxyd  of 

*ron. 

Siiiy»r, — ^The  ores  on  charcoal,  withj  if  not  without^  a  flux,  are 

deed  Id  the  metallic  state.    Bnt  when  other  metals  are  pres- 
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ent,  lead  i»  to  be  mixed  with  the  assay,  with  the  borax,  and  fliua 
an  alloy  of  lead  and  silver  formed,  frum  which  the  ailver  may  be 
obtained  by  cupellation, 

25.  CM^riiis.—A  dull  green  pearl,  made  by  dissolving  a  little 
oxyd  of  copper  in  salt  ot  phi)«mioru9,  becomes  surrounded  by  a 
'fine  blue  or  purple  flame  if  a  chlorid  be  added,  which  continues 
till  the  chlorine  is  expelled. 

26.  Fluorids, — ^When  flnorida  are  heated  witli  salt  of  phospho- 
rus previously  melted  in  an  open  glass  tube,  the  glass  is  eoroded, 
and  Brazil  paper,  placed  within  the  tube,  is  turned  yellow,  Tlio 
salt  of  pho8j)honLs  for  this  experiment  should  be  free  from  all 
chloride.  If  the  fluorine  is  present  rmly  in  small  rjuantity  the  lissay 
may  lie  heated  in  the  same  way  without  the  salt  of  phosphorus. 

27.  Sidph^e4i,^'\AV%  the  siilphurets,  in  their  reaction  with  a 
glass  of  borax  and  silica, 

^i^,  NiiViUe^. — Deflagrate  on  burning  coals,  and  also  give  off 
a  red  gas  when  heated  in  a  matrass  with  a  drop  of  sulphuric 
acid« 

29,  Phosphates. — If  a  phosphate  be  fused  with  boracie  acid, 
and  the  extremity  of  a  nmall  iron  wire  be  inserted  into  the  melted 
globule,  and  the  whole  be  heated  in  the  reduction  flame,  tlie 
globule  formed  at  the  exti'emity  of  tl»e  wire  will  prove  to  he  more 
or  leas  brittle,  when  struck  with  a  hammer  on  an  anvil.  As  the 
bead  cools,  a  flash  of  lieht  is  usually  seen.  Before  this  trial  it 
should  be  ascertained  that  no  sulphuric  or  arsenic  acid  is  present, 
which  also  may  form  a  globule  with  the  iron ;  nor  any  metallic 
oxyd  reducible  by  the  iron. 

30.  Borafrs, — Wlien  a  borate  is  melted  with  three  parts  of  the 
flux  called  Turner's  reagent,  (a  mixture  of  two  parts  of  fluor  spar 
and  one  of  liisulphato  of  potash),  tlie  flame  at  the  instant  of  fusmti 
is  brightly  tinged  with  green.  This  trial  should  be  onade  in  a 
dark  place. 

For  a  more  complete  account  of  the  blowpipe  and  of  its  use  in 
chemical  analysis,  1  would  refer  to  the  Treatise  by  Berzelius 
(Whitney's  translation)  and  also  that  of  Plattner. 

In  addition  to  the  instruments  already  described,  the  following 
are  important:  1.  A  mnaU  hamny*r^  with  a  slightly  rounded 
fiuse  and  a  transverse  sharp  edge  at  the  other  extremity.  2.  An 
mwU^  or  piece  of  steel  3  inches  long,  1  broad,  and  j^  thick — to  be 
used  for  pulverizing  minerals,  for  whicli  purpose  the  specimen 
■boold  be  first  wrapped  in  a  piece  of  jiaper.  3.  PkUinufn/oU^  for 
anveloping  minerals  tliat  decrepitate.  4*  /ttw  Platinum  mr^ 
bent  at  one  end  into  a  circle  one  or  two  lines  in  diameter:  it  very 
acmveniently  holds  the  assay  in  fusion.  5.  Cutting  ptier$^  for 
*  etpamting  small  tV  -  of  a  mineral  for  assav. 

Owdtatum, — (;  »n  is  u  process  by  which  one  metal  in 

jm  alloy  is  oxydixed  and  absorbed  by  a  porous  material,  and  tlie 
rAtliorldl  pure.    It  ts  used  far  separating  silver  and  gold  from 
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9  performed  before  the  blowpipe  by  making  a  small 
rounded  cavity  iii  cliarcoal,  about  as  deep  iis  broa<l,  (my  i  inch), 
potting  in  fine  bone  ashes  a  little  moistened,  and  made  smooth  by 
presattre,  and  upon  this,  after  drying  elowly,  the  a^ay ;  then  heat- 
mg  in  the  outer  flame.  "When  the  alloy  of  silver  and  lead  is  thus 
reated,  the  lead  becomes  an  oxyd  and  h  absorbed  by  the  bone 
Bhes,  and  the  silver,  thungli  extremely  minute  in  quantity,  re- 
mains as  a  brilliant  globule  in  the  cavity.* 

The  ordinary  process  uf  cupellation  is  as  follows:    The  assay 
is  heated  in  a  small  cup  (called  a  cupel)  made  of  bone  ashes,  (or 
in  a  cavity  containing  bone  ashes),  while  the  atmmphere  has  free 
acotiss.     llie  heated  metal  is  oxydated  by  the  air  passing  over  it, 
ad  th«  oxyd  formed  mAs  into  the  porous  cup,  leaving  the  pre- 
ens metal  behind.     In  order  to  fuse  the  alloy  and  slill  have  the 
noephere  circulating  over  it,  the  cupel  is  placed  in  a  small  oven- 
iped  vessel,  called  a  nuiffle,  (f.  261);  it  is  of  infasible  stone- 
ire,  and  has  a  number  of  oblong  holes  ^^^ 
rough   which  to  admit  the  flame  from     ^^^r^^^^m^i^-^^ 
he  &re,  and  give  exit  to  the  atmosphere     ^^^^^^^\\^^\\^^ 
rhich  pa^e#^  into  it    The  muffle  is  insert-     ^^HTi  |  ■  ■  | 
ed  in  a  hole  fitting  it  in  the  side  of  a  verti-     ^^^B  I  I  I  I  I 
cal  fomace,  with  uie  open  mouth  outward 

and  even  nearlj^  with  the  exterior  surface  of  the  furnace.  The 
fire  is  made  within  the  furnace,  below,  around,  and  above;  and 
after  heating  up^  the  cupel  is  put  in  the  muffle  with  the  assay  in 
it»  shallow  cup'shaped  cavity.  It  thus  has  the  heat  of  the  furnace 
lO  fttae  the  assay,  and  the  air  at  the  same  time  is  dra\\Ti  in  over 
it  tloroiigh  the  large  t>pening  of  the  muffle.  The  oxygen  of  the 
itmoiphere  unites  with  the  lead  of  the  assay,  and  producer  an 
^Oird,  which  oxyd  sinks  into  tlie  cupel,  leaving  the  silver  or  gold 
Baninc].     The  completion  of  the  process  is  at  once  known  by  the 

^ge  of  the  assay  suddenly  to  a  bright  shining  globule. 

In  the  cupellation  of  gold  containing  copper,   lead  is  melted 
th  the  assay-    Tlie  lead  on  being  fused  in  a  draft  of  air  oxydi- 
and  also  promotes  the  oxydation  of  the  copper,  and  both 
<'ar  in  the  pore^  of  the  cupel,  leaving  the  gold  behind^ 
r  alloyed  with  it.     In  this  process  the  gold  is  melted 
Fith  three  times  its  weight  of  silver^  (a  qaariatwn^  as  it  is  termed, 
\e  gold  being  one  part  out  of  the  four  of  the  alloy),  in  order  by 
ffiuiion  to  effect  a  more  complete  removal  of  the  silver  as  well  as 
e  contained  copper.    Tlie  cupel  is  placed  in  the  heated  furnace, 
d  tlie  gold,  silver,  and  lead  nn  tlie  cupel ;  the  heat  is  sustained 
til  the  surface  of  the  metal  is  quiet  and  bright,  when  tlie  cupel- 
ion  is  finished ;  the  metal  then  is  slowly  c^xiled  and  removed. 

?•  k  tebte  by  Frof.  W,  W.  Hither,  it  ooiitAtzi«d  in  the  Americiui  Joarual  of  Sciene©, 
\l\  iit#  414i  which  fflTea  th«  iuc«rt&ined  weight  of  globttlcA  of  ailver,  of  givcu  di- 
■iKi«ier».     SimUAr  tables  are  gt^ea  la  diifer«ut  Tr«ati£es  oa  chemici&l  analysis. 
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Tlie  buttoti  obt-ained,  after  annealing  it  by  bringing  it  tn  a  red 
heat,  is  rolled  out  into  a  thin  plate  and  boiled  in  strong  nitric  acid. 
This  process  ia  repeated  two  or  three  times  with  a  change  of  the 
acid  each  time,  and  the  silver  is  thus  finally  removed^  At  the 
United  States  mint,  half  a  gramme  of  gold  is  submitted  to  assay. 
The  assay-gold  and  qnartat ion-silver  are  wrapped  in  a  sheet  of 
lead  weighmg  about  ten  times  m  much  as  the  gold  nnder  msBj, 
After  ciipellation,  the  plate  of  gold  and  silver j  loosely  rolled  into 
a  coil,  is  boiletl  for  20  minutes  in  IJ  02.  of  nitric  acid,  of  20  to  ^2"^ 
Beaum^  ;  the  acid  h  then  poured  otf  and  another  portion  of  strong- 
er acid  is  added,  about  half  the  former  quantity,  an<l  boiled  ten 
minutes;  then  the  same  again.  Tlie  gold  thus  purified  h  washed 
and  exp<>sed  to  a  red  heat,  for  the  purpose  of  drying  and  annealing 
itj  and  then  weighecL 


in,  PSEDDOMORPnS  AOT)  METAMORPinC  CHANGES 
m  MINERALS. 

Psoudomorphs  were  fonnerly  viewed  as  singular  freaks  of  na- 
ture, of  occasional  or  rare  occurrence.  As  science  advanced,  their 
nuniVicni  were  found  to  be  large,  collections  of  them  began  to  be 
niailc,  and  chemistry  was  varioosly  Uixed  for  their  individual  ex* 
pi  an  at  ion.  At  the  present  time  they  are  looked  npon  as  types 
and  evidences  of  vast  metamorphic  changes  and  processes  of  de- 
cay <»r  rofonimtion  in  inorganic  nature,  which  have  modified 
<5x\ende.d  rock  strata,  and  altered  the  Ptrncture  of  the  eartli'd 
miH'ace* 

'Hie  earliest  systematic  treatment  of  the  subject  was  made  by 
Ilatdinger  in  fJrewster'a  Edinlx  Joun,  vok.  ix\  x.  In  1843  ap* 
{NMired  the  extended  work  of  Blum,  which  hag  been  followed  by 
iwn  impplementii.  Since  then,  the  wide  range  of  metamorphic 
sclion  us  illustrated  by  psendomorphs  has  been  discussed  with 
Ability,  and  )r  w  development.^  by  Bbiehof,  in  his  Chemical 

ftiid  Pf»v«it'Hl  Tlvc  work    of  Volger  on  the  history  of 

fllili<''  '  ur  pfu<t,  followti  up  the  eame  subject  in  some 

e/t  U"       ,  N  ith  critical  care,  and  gome  original  views. 

Vartonn  memoin*  by  otiicr  authors  have  also  appeared « illustrating 
lluii  important  topic,  MiTieralogy  \»  thereby  becoming  a  living  sei- 
Mce,  and  the  active  germ  from  which  the  science  oT  Geology  in 
iOQli  of  Ua  dc)»artment8  w  to  have  ita  true  development,  Mor^ 
OTOTt  ll  la  receiving  a  purificntiori  itself,  by  the  thorough  study  ^f 
tll#  IfAbilitiufi  of  Mpocit^H  to  change,  thu8  making  known  the  caut^e.^ 
iif  iTttrflHoiui  in  analyi^eH,  and  l>ringing  to  light  the  true  types  of 
|jb#  original  it|iecie«.  A  high  importance  is  given  moreover  to  the«(e 
viriAliotii ;  fur  each  marks  out  principles  tlmt  have  operated  ex- 
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'tb*9  liistory.  Even  the  smaller  differences  in 
the  varieties  of  species  are  proving  to  have  an  influential  bearing 
on  the  alterations  of  these  or  other  species ;  and  they  iiave  also 
become  essential  data  towards  discussing  the  ♦nn^in  and  pecidiari* 
tiee  of  aasociated  species  and  the  genefeis  of  the  be<J8  of  rock  in  which 
they  occur.  Every  analysis  has  therefore  a  high  interest,  a  special 
88  well  as  a  general  value,  and  they  cannot  be  too  much  nmlti- 
plied,  nor  too  fully  presented  in  a  ilineralogical  Treatise.  The 
lormulas  commonly  given  have  their  vahie,  if  they  are  right, 
irhich  is  not  always  sure.  But  the  details  of  the  analyses  have  a 
Id^er  and  wider  importance,  geological  a^  well  as  mmeralogical. 
Pseudomori>hs  have  been  classed  under  four  grand  heads: 

1.  PaeucUrnwrphn  hj  alteration:  thoee  formed  by  a  gradnal 
ehan^  of  composition  in  a  species ;  e,  g,^  change  of  Augite  to 
Steatite. 

2.  Paeudofnorpha  hy  mtbstiiution :  those  fonned  by  the  replace- 
ment of  a  mineral  which  has  been  removed,  or  is  gradually  under- 
going removal ;  e,  ^.,  petrifaction  of  wood. 

3-  Paeudomorph^  hy  i7wru&(<xtion  :  those  fonned  tln*ough  the  in- 
crustation of  a  crj'stal  which  mav  be  mibseqnently  dissolved  away ; 
(rfken  the  cavity  is  afterwards  filled  by  infiltration  ;  e,  g.y  change 
of  Fluor  to  Quartz. 

4  Peevdaiiwrphs  Iruparamorphmn :  those  formed  when  a  min- 
inl  passes  from  one  dimorphous  state  to  another ;  e,  ff.^  change  of 
Aiifipnite  to  Calcite. 

These  ditferent  kintk  of  change  are  not  always  distinguishable 
without  special  study.  In  some  eases  a  change  may  take  place 
thr<>ugh  (Uteration  of  the  surface,  and  then,  this  process  ceasing, 
llie  interior  may  be  dissolved  out,  leaving  a  pseudomorph  like  one 
of  ineni^(<iiwn  :  or  a  pseudomorph  that  appears  to  be  a  result  of 
alteration^  exphcable  on  chemical  grounds,  may  be  wholly  due  to 
sabetitution  simply. 

Afaiii^  changes  of  some  Scapolites  to  a  feldspar,  and  of  Augite 
to  uralite,  (hornblende),  have  been  considered  by  Scheerer  exam- 
ples of  paranioiphism  ;  Scapolite  being  considered  dimorph- 
008  with  some  fefdsuar,  and  Augite  with  Hornblende.  But  while 
inch  paramorphic  cnanges  undoubtedly  take  place  with  Aragonite, 
their  occurrence  in  these  silicates — which  are  common  associates 
m  the  same  rock,  and  must  have  been  formed  under  like  circum- 
etaoeee — is  hardly  probable. 

^  ^  The  following  table  contains  a  list  of  the  known  varieties  of 
'  psendomorphd  tnat  have  thus  far  been  observed  : 


)  Copper. 
I  Antifuouy , 


1.  Elzhentb. 

FoffHi  InUtaUd, 
R«d  Copper,  Ax&goni(«. 
YalentiQiie. 
Pyrite*. 
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PjTlt^ft. 


Lettoopyrite, 

ErubetciUf 
Copp€r  GUnoe, 

Chalcopyntc, 

Gray  Copper, 

Silver  Glance, 

Galdoa, 

Blende, 

StepbAnite» 

CoTellitie, 


Horn  Silver, 
Gommoii  9«Uf 
Fluor, 


Miignetite, 
Hematite,  (Fe), 


Gdthita, 
limonite, 


Mimum, 

Pyroltisit«, 

Rauiinaniiiie, 

Brattnite, 

Waj,  I'liloiiielaneii 

Ifan^DtU, 

Black  Copj>ef, 

Tin  Ore, 

Biamuth  0«hra, 

Aotiniony  Ochre, 

Antitnon?  Blonde, 

yaleotlntie, 

AraenoliU^ 

QoftrU, 


Hornbleiide, 


2.  StTLFmnma,  AsaZNTuana. 

F&rmM  Imitated.  

MiapiekeK  Pyrrhotin©,  Steplianite,  Red  Silver  Ore, 
Folybatite,  Maroaarte,  Galena,  Specular  Iron«  Bary* 
tei,  Calcite,  Quartz,  Anhydrite. 
Stephanite 
atflphanite,  Calcite. 
Copper  GlanceL 
Cba!<;opyrite. 

Copper  Glance,  Gray  Copper. 
Galena. 

PjrrorKyrite,  Native  Silver 
Pyromorpbite,  Calcite. 
Calcit*. 
Polybasite. 
Copper  Pyritea. 

3.  Cblokiim,  FLuomiDt. 
Silver,  Red  Silver  Ore. 
Dolomite. 

Calcite. 

4  OzTxn. 

Bpaihio  Iron,  Speenlar  Iron,  Actinolite,  Mica. 

Pyritei.  Magnetite,  Umontte,  Gothite,  Spathic  Iron, 
l'harma<:^oaidente.  Dolomite,  Calcite,  Barytei,  Fluor, 
Quartz,  Garnet. 

Pyritea,  Dolomite,  Smithaonite,  Barytee,  Calcite,  C«l« 
anitne,  Vivianite. 

Specular  Iron,  Pyritce,  Leucopyrito,  Marca*ite,  Beryl, 
AnkeritA  Spathic  Iron,  Scorodite,  Cube  Or^,  Spher- 
oaiderite,  Blende,  Galena,  Pyromorphite,  C^ruftite, 
Barytea,  Fluor,  Calcite,  Dolomite,  Complonile, 
Jefferson ite,  Pyroxene,  Red  Copper,  Beryl,  Quarta. 

Ceruflite,  Pyromorphite,  Galena,  Calcite. 

Manganit«,  Potianite  (f)^  Dolomite,  CaleiU. 

Manganite,  Calcite. 

MaDganite. 

Pyrolueite,  Barytee,  Fluor,  Pharmacoaidenta. 

Oaloila. 

Coppar  Glanee* 

Femepar. 

Keedle  Ore. 

Gray  Antimouy. 

Gray  Antimony. 

Gray  Antimony. 

Realgar. 

Barytea,  Floor,  Gypaum,  Caldta,  Smithaonite,  Ct^ 
lamine,  Dinllogitc,  Barytocaldtc,  Dolnniitc,  Hehioe- 
lite,  C«rti«ita,  Aii|rit*>,  Corundum,  Garn«i,  StilUte, 
Heulandite,  Natro)ii«,  Da  tholite,  Sea  polite,  Wolfram, 
Galena,  Pyritei,  Spathic   Iron;  as  Pra§e,  Calcite; 

as  ChakeJr^       '' ♦<-»,  Fluor,  Calrite,  Dolomite, 

Dalholite,  !  tte;  an  CWnWiua,  Calcite;   M 

M^mttonr,  i.  .  alcite,  Mica,  Spathic  Iron;  ea 
JtupeTt  Hornbienda;  as  Stmiopalt  Calcite. 

fi^  Ajtirrfiftooa  SzucATn* 

Audia. 

Fwlia,  lolite,  Feldtpar,  AndaluAitc,  Wemarite,  T^r 

maline,    Hornbleadc,    Elnpolite,     Baryl,     Ido^rraaa. 

A«iigiU»  £pidota»  AibiU. 


i 
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OrthoelAM, 

leeSpAT, 

Albite, 

SeapoliU, 

KyftniU, 

Siundslone,  cUy, 


Tale, 
StMiite, 


Serpentine, 

Chlorite, 

Bepnelaerite, 
Green  Earth, 
Meerefthanm, 

KtoliB, 

yaknerite, 

liihomftrge, 

iSinoUte, 

Finite, 

f  ahlnnite,  ete^ 

Pkehnite, 

Oieseeldte, 

Katroltte, 

TSMnttsonite, 

Cerpholite, 

Chiyeocolla, 


Celettine, 

BwTTtee, 

Anhydrite, 

Oypemn, 

Polyhalite, 

Com>era8, 

Anneeite, 

Wulenite, 

BebeeUte, 

Wolfram, 


PModotriplite,  eta, 
Oobelt  Bloom, 
Pjrromorphite, 

Cbldte, 


Farnu  ImiUUsd 
Celeite,  Lemnontite,  Prehnite,  Analcime,  Leoeite. 
Lenoite. 
Orthoolase,  Wemerite. 
Epidote. 
Andalnaite. 
Conmion  Salt 

A.  MAOHBUAir  Htdbods  Snjoins. 

Kyanite,  Feldepar,  Pyrope,  Chiastolite,  Conieranite, 
Aotinolite,  Magnetite. 

Dolomite,  Spinel,  Qaarts,  Chiastolite,  Topai,  Feldspar, 
Mica,  Scapolite,  Tourmaline,  Andalnsite,  Staoroade, 
Kyanite,  Garnet,  Idocraae,  Hornblende,  Pyroxene, 
Gehlenite. 

Pyroxene,  Hornblende,  Chrysolite,  Spinel,  Schiller 
Spar,  Diallsffe,  Mica,  Garnet,  Chondrodite. 

Garnet,  Hornblende.  Feldspar,  Tourmaline,  Magnet- 
ite (f)  Limonite  (!)  Calcite,  Fluor. 

Pyroxene. 

Pyroxene,  Prehnite,  Chabaiite. 

Calcite. 

7.  NoH-MAOinEsiAN  Htdbous  SiuoAnes. 

Feldspar,  Porcelain  Spar,  Scapolite,  Leoeite,  Beryl, 

Spinel 

Topaz,  Feldspar,  Fluor. 
Pjnroxene. 

Labradorite,  Hornblende, 
lolite,  (see  page  214,  yoL  ii)b 
Analcime,  Leonhardite,  Laumontite,  Natrolite. 
Nepheline. 

Nepheline,  (Elaeolite). 
Nepheline,  " 

"Wolfram. 

Copper  Mica,  Red  Copper,  Axnrite,  Ohaleopyrite, 
Cerusite. 

8.  SXTLPHATXS,   MOLTBDATIS,  TUNGSTATK. 

Strontianite. 

Witherite,  Barytocalcite,  Calcite. 

Common  Salt 

Anhydrite,  Calcite,  Common  Salt 

Common  Salt 

Pyrites. 

Galena. 

Galena. 

Wolfram. 

Scheelite. 

9.    PBOSPHAnS. 

Triphyline. 
Smaltine. 
Galena,  Cerusite. 

10.  Caebohatkb. 
Gay-Lussite,  Gypsum,  Anhydrite^  Floor,  Feld^tarj 
Jhrrope,  Garnet^  Pyroxene^  BaiTSftea*  l^yronwtfjgjhilek 
Manganite. 

2» 
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Brown  Sjinr, 
Htrontiniittc, 
spathic  Iron* 
awHbtonite, 
dntnite, 

Dfiilloirite, 


Form*  Imiial^ 

Ccmtite^ 

CttleiUj,  Floor. 

Galen  A,    Anglesite,    L«Adhillite,    Linartte, 
Fluor* 

Red  Copper,  Chalcopyrite.Gniy  Copper,  Ajninte,  C«l- 

eite,  Ctfrusite, 
Gray  Copper,  Red  Copper. 


Tliese  examples  of  pseudoinorpliisTn  shoulil  he  understood  bb 
case$  not  fiiinply  of  alteration  of  erTstala,  but  in  many  iiLstancee  of 
changes  in  1>ed8  of  rock.  Thus  all  serpentine,  whether  in  motin- 
tain  ntasees  or  the  simple  crystal,  lias  been  foniiedthrongh  a  process 
of  pseudomorphism,  or  in  more  general  language,  of  metamorpliism. 
The  sanic  is  true  of  other  magnesian  rockt*,  as  stetatitic,  talcooe, 
and  cldoritic  Blates,  Tlie  crystalline  rocks  often  offer  examples 
of  a  change  similar  in  nature,  Tlio  Graphite  of  these  nx^ks 
may  he  but  a  pseudomorph  (or  metamorpli)  after  some  vegetable 
product,  and  m  truly  bo  aa  the  petrified  wood  of  more  recant 
timed,  lliuy  the  subject  of  metamorphigm,  as  it  bears  on  all  crys- 
talline r(»cks,  and  that  of  pseudomorjJiism,  are  Init  branches  of 
one  s*y^tem  of  phenomena ;  tlie  chemistry  is  the  same  for  both. 

The  common  change  of  p^Tites,  forming  the  main  ingredient  of 
the  upper  part  of  metallic  fodes,  to  earthy  red  or  brown  iron  ore, 
thm  producing  the  gmmn  of  miners,  is  an  example  of  the^e  pro- 
ct^<^  now  in  progress.  In  a  similar  mannerj  lodes  containing 
C4>i»i>er  pyritc^s  are  sometimes  changed  above  to  red  or  black 
comber  ore,  or  impure  chrysncolla,  or  malachite,  mixed  witli 
which  are  the  resnlts  of  alteration  of  other  minerals,  (as  iron  py- 
ritis,  ai'senical  pyrites,  and  other  sulphurets  and  arseninrets),  ttat 
were  a^^isociatcd  with  the  copper  ores ;  and  often  the  gossan  con- 
tains dibhcminated  silver  or  gold  derived  from  the  decomposed 
ores.  Tliese  are  cases  of  pseuaomojiJjism,  as  truly  as  w^hen  a  sim- 
ple crystal  of  iron  pyrites  becomes  limonite ;  the  mode  of  dumge 
and  its?  laws  are  the  same.  In  like  manner,  the  crubescite  of  the 
upj>cr  part  of  a  copjier  lode  is  a  comparatively  modern  product, 
lri»*in^  from  the  alteration  of  vitreous  copper ;  or  copper  pyrites 
■nd  vitreous  copper  may  have  each  proceeded  from  the  yeHow 
copper  pyrites ;  mr  the  eniliescite  ana  then  the  vitreous  c 
lumallv  ai*appear  as  tlie  knle  is  more  deeply  explored.  So,  u  ..v* 
Spathic  Iron  is  tlie  veinstone  of  a  lode,  it  is  often  extensively 
efianged  to  earthy  brown  iron  ore,  more  or  less  impure  from  mixed 
i«grcilient8.  Again,  i»hosphHtefl  and  arsenates  of  copper,  le^,  &c-, 
in  well  as  carbonates  and  sulphates,  are  among  the  suriace  species, 
or  thoM.^  that  «)ccupy  the  \i^>per  part  of  metallic  lodes;  tliev  are 
thii  ri'^uHs  of  aheration  within  those  depths  to  which  atmospiierio 
agmALdas  penetrate. 
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Cavsee  of  Cha/nge.* 

The  causes  of  change  are  the  simplest  and  most  imiversal  oper- 
ations about  US.  (1),  xhe  solvent  power  of  ordinary  waters,  cold 
or  hot,  or  of  steam ;  (2),  the  reactions,  according  to  chemical  prin- 
ciples, of  the  ingredients  dissolved  in  these  waters,  or  in  mineral 
or  sea  waters,  heated  or  at  the  ordinary  temperature ;  (3),  the  pro- 
cess of  gradual  oxydation  to  which  some  substances  are  liable,  and 
the  reaction  of  substances  thus  formed  on  the  ingredients  at  hand, 
aided  or  promoted  by  electrical  currents  or  heat ;  (4),  the  action  of 
exhaling  gases  from  the  earth,  with  or  without  volcanic  action. 

Ordinary  waters  hold  in  solution,  as  is  well  known,  more  or  less 
of  mineral  matter.  The  Professors  Rogers  subjected  a  large  num- 
ber of  minerals  in  powder  on  filters  to  the  action  of  water  contain- 
ing carbonic  acid ;  there  were  among  them,  different  feldspars, 
toormaliiie,  niica,  leucite,  hornblende,  pyroxene,  epidote,  axinite; 
garnet,  prehnite,  zeolites,  steatite,  serpentine,  chlorite ;  and  in  all 
cases  the  water  that  passed  the  filter  gave  evidence  of  the  presence 
<^an  alkali,  or  lime,  or  magnesia,  and  some  even  gave  the  tests 
with  the  first  drops.  Pure  water  gave  with  many  of  them  a  sim- 
ilar result,  but  more  slowly.  By  digesting  for  forty-eight  hours  in 
carbonated  water,  hornblende,  actinolite,  epidote,  chlorite,  serpen- 
tine, feldspar,  mesotjpe,  &c.,  they  procured  a  quantity  of  ti/tne^ 
magnesia,  oxyd  ofxron^  alMminay  mica,  and  ciUcali^  and  the  dis- 
solved ingredients  of  these  minerals  severally  amounted  to  from 
0*4  to  1  per  cent,  of  the  whole  mass.  The  lime,  magnesia,  and  al- 
kalies were  in  the  condition  of  carbonates,  and  the  iron  passed 
from  the  state  of  carbonate  to  that  of  peroxvd  during  evaporation. 
Thus  forty  grains  of  hornblende  digested  for  forty-eight  hours  in  car- 
bonated water  at  60°  F.,  with  repeated  agitation  yielded  silica  0*08, 
oayd  of  iron  0*05,  lime  0'13,  magnesia  0*095,  Tnanganese^  a  trace. 
The  silicates  of  magnesia,  lime,  and  manganese,  were  especially 
ready  in  yielding  to  this  action. 

These  fficts  illustrate  two  important  points : 

1.  That  ordinary  waters  upon  and  tlirough  the  earth's  aurface, 
are  constantly  active  in  dissolving  and  decomposing  minerals 
and  rocks ;  and  that  even  species  reputed  indestructible  are  thus 
acted  upon. 

2.  That  the  waters  are  thus  furnishing  themselves  with  chemical 
agents  for  effecting  other  changes. 

These  waters  penetrate  all  rocks,  as  well  as  percolate  through 
soils,  or  run  in  streams  over  the  earth's  surface.  Hence  the  action 
is  a  universal  one,  everywhere  going  on ;  and  the  results  are  uni- 
versal. Bones,  shells,  corals,  and  animal  remains  generally  are 
also  sources  of  carbonate  of  Ihne,  phosphates,  and  liuorids ;  and 
plants  may  contribute  also  potash  and  soda,  and  sometimes  silica. 

*  The  foUowing  observations  are  derived  mainly  from  Bischofs  extensive  work. 
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CarboDic  acid  is  a  comtant  ingredient  of  the  atmosphere,  and  is 
dissolved  by  the  rains  as  they  descend ;  and  hence  this  active 
decomposing  agent  is  present  in  ordinary  waters.  It  is  also  a  re- 
sult of  different  mineral  changes.  Sulphate  of  iron  along  with 
vegetable  matters  gives  oxygen  to  the  carbon  of  the  vegetable 
matter,  and  thos  produces  carbonic  acid  and  pyrites  or  sulphuret 
of  iron,  and  the  lar^e  quantities  of  pyrites  in  coal  beds  shows  on 
how  grand  a*  scale  thm  process  has  acted.  Sulphate  of  zinc  in  a 
similar  manner  produces  carbonic  acid  and  blende  or  sulphuret  of 
zinc.  Bischof  observes  that  the  carbonic  acid  which  has  thus 
been  eliminated,  must  have  been  sufficient  in  quantity  to  make 
if  together  an  atmosphere  of  carbonic  acid  equal  in  height  to  our 

S resent  atmosphere.  Again,  decomposition  of  sulphurets  pro- 
uces  sulphuretted  hydrogen ;  this  l>y  oxydation  by  means  of  the 
atmosphere  forma  sulphunc  acid,  and  the  sulphuric  acid  acting  on 
limestone  produces  gyjjsum,  it  may  be  in  extensive  beds,  and 
liberates  carbonic  acid.  Sulphurous  acid  also  forms  about  volca- 
noes, which  becomes  sulphunc  acid^  with  the  same  result  More- 
over silica  in  waters  accompanied  by  heat  will  decompose  lime- 
stone and  liberate  carijonic  acid.  Hence  it  is  that  this  gas  is 
exceedingly  common  in  exhalations  trom  mineral  springe,  and 
occurs  more  or  less  in  all  waters, 

Tlie  dissolving  and  decomposing  action  of  carbonated  waters  is 
therefore  general.  The  sea  and  all  other  sources  partake  of  this 
character,  and  unite  in  carrying  on  the  changes  to  which  the  pro- 
cess leads. 

The  chemical  agents  with  which  ordinary  waters  are  generally 
supplied,  are  the  fiiOowing  :  • 

Varinmic  acid ;  carbtnKit^  ofpotmhy  of  soda^  hienrbonat4'.  cfmag- 
nesiUy  of  linu^  qfj)rotw*^d  of  iron  ;  chloride  of  sodivtru  of  rnagn^'n' 
fim,  of  calcium  /  mdpnuie  of  soda^  of  lime ^  of  magiumaj  silica  or 
Mioate  qf  godOj  of  mmnssta^  of  Urns  ;  phmphaU^  of  hvie  ;  with 
rarer  ineredients,  as  Jiiwrvne^  in  some  or  its  compounds,  nitraie^i 
tails  of  lUhia. 

Mineral  waters  contain  the  same  ingredients  only  in  larger 
ij"  S  ftlso,  haracic  acid  and  bonUeSy  sometimes  traces  of 

at  ,  (^pper^  and  other  metals,  bromids^  iodlds^  sulphuretted 
hydrogen. 

The  sea  differs  rather  in  the  proportion  of  the  salts  than  in  their 
kinds*  Chlorid  of  sodium  or  common  salt  is  most  abundant ;  next 
chlorid  and  sulphate  of  magnesium ;  then  chlorid  of  potaseium,  of 
mignesluni,  sulphate  and  bicarl>onate  of  lime,  some  silicate, 
^probably,  aecording  to  Cischof,  a  silicate  of  magnesia),  brfiraids, 
lodidK,  fluoride,  boracie  acid,  and  hydrosulphnrels.  The  carbonic 
ficid  in  sea  water,  mout  abundant  ubout  shoras  where  animal  life 
may  contribute  it  by  respiration,  enables  it  to  dissolve  shells  and 
comb*,  and  f»mn  bicarbonate  of  lime.* 
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The  foUowing  are  the  constitaents  of  different  nataral  waters  in 
10,000  parts: 

I,  Sea  water  from  near  coast  of  France,  Yogel ;  11,  ib.  near 
HaTre,  Bi^elj  JHj  Mediterranean,  Laurent ;  iV,  Geysers,  'Dr. 
Sandberger;  V ,  Bhine,  Muller ;  YI,  Thames,  near  Twickenham, 
Clarke ;  Yil,  Artesian  well,  near  Vienna,  Bagsky  (containing  also 
free  carbonic  acid,  4*44  cub.  in.  in  26  Pmssian  ounces) ;  VIU. 
skit  Si>rings  of  Wiesbaden,  Fresenius,  (to  the  analysis  ^dd,  chloria 
of  litiuum  0*0018,  chlor.  ammonium  0*17,  iodid  of  magnesium 
trae&j  bronodd  of  magnesium  0*04,  silicate  of  alumina  0*0051. 
arBenic  acid  0*0015,  traces  of  carbonate  of  baryta,  strontia,  oxja 
of  copper,  and  32*2  cub.  cent,  nitrogen^ ;  IX,  Marienbad,  temp. 
11-86*  O.  Kersten,— add  Carb.  lithia  0-06,  carb.  strontia  0*02,  phos- 
phate of  alumina  0*07. 

L      iL    in.    IV.     V.     VL    vn.     vm.      ix 

8m.       8m.      8m.     Qtju,    RUne.  Thamea.  ArtweU.  WiMbaden.  lUriMbad 

GUorid  Sodium,   261*0  246-83  272*2  26*21     0*07 68*86  14-84 

••    PotMrinm, 8*07      0*1 1*46  

••     Caldiim,      4-89 0*280    0*18  4*71  

••    Viign6ttiim,88-0    28*64    61*4 2*02  2*04  

GftrKIiiD«,  2-0      1-76      0*1   0*86     1*828    8*66  4*18  6*04 

"     Magncmia,     0*78      1*9    0*48    0147    0*90  0*10  4*64 

8Qlph.Liiiie,  1*8    10*97      16   088    0*064    268         

"       Magneua,    87*8    21*46    70*2    0*04    0*26 

IVm  Gftrh.  Aeid,       2*8 6*67    61*84*  4-44*      6229-0«  19*48« 

PluMpluite  Lime, 0004  0*02 

fiiUea, 60*97    016    0*089    0-17  0*60  0*88 

SdphmretSodimn, 0*88  

CA.  Sodm, 19*89 11*64 

8dph.  Soda, 10*70   0*286   47*22 

-       PoiMh, 4*76   0096   0*66 

OtfK  Maoganese, 0*04 0*006  0*06 

"     Iron, 0*08     0*01  0*06  0«46 

Organic, 0*48    0*497    0*19         

NitraleMaffnesia, »»    1*60         

a  In  cable  centlmetera.  b  Add  0*196  aluBina, 

Hie  amount  of  solid  matter  in  aoliUion  in  the  Ehine,  which 
passes  Emmerich  in  a  day,  according  to  Muller,  amounts  to  44,240 
cubic  meters,  of  which  4,604  is  sulphate  of  lime,  4,580  sulphate  of 
magnesia,  11,523  carbonate  of  lime,  5,770  carbonate  of  magnesia, 
940  carbonate  of  Iron  and  manganese,  930  chlorid  of  sodium,  1,930 
eilica,  2,730  alumina,  11,333  organic  ingredients;  and  the  amount 
for  the  year  is  16,147,600  cubic  meters  of  these  ingredients. 

For  an  analysis  of  the  waters  of  the  Dead  ^a,  see  Vol.  11, 
p.  91,  and  for  others  of  sulphuric  acid  waters,  p.  143.  For 
American  waters.  Am.  J.  Sci.  [2],  ii,  218;  iv,  385 ;  ix,  123 :  xi, 
1T4. 

The  following  are  the  rates  of  solubility  in  water  of  some 
mineral  substances,  as  given  by  Bischof : 
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Siliea  in  ito  geUtinonf  eoaditioii,            1  part  in  1,000             of  water. 

Silicate  of  PotMh  (£75i',  WaMerglas),  **  4  to  6  heated 

Carbonate  of  Lime,  "  16,000—24,000 

"                 "      with  carbonio  aeid,  "  1,000 

CavbonateoflCagneeia,           **          "  "  742 

Carbonate  of  Bitfyta,              "          "  "  4:80^ 

Sulphate  of  Lime,          88^  F.,  **  4«3                  " 

"                **             21t«P.,  "  468 

Sulphate  of  Magneua,    88^  F.,  **  4                   *' 

Sulphate  of  Ba^rta,  "  210,000 

Silicate  of  Baryta,  "  20,000 

l^ilieate  of  Strontia,  *<  1,282 

Sifieate  of  Lime,  ( Wollattonite),  "  6,888—6,888 

Silicate  of  Magnesia,  "  82,000—90,600 

Silicate  of  Alumina,  (formed  by  action  of  alkaline 

■ilicate  on  a  hot  solution  of  alum),                  179,000—884,600  " 

Very  many  of  the  ingredients  in  solution  are,  when  pure,  active 
agents  in  prodncing  chemical  changes :  and  their  power  is  not  alto- 
getlier  lost  by  diffusion  in  water.  An  alteration  or  decomposition 
ma^  go  on  at  slow  pace,  but  it  is  all  sure  progress,  and  in  process 
of  time  it  will  make  itself  apparent ;  with  past  geological  ages  to 
work  in,  tlie  results  may  be  measured  only  by  the  extent  of  the 
earth's  surface  itself.  Il!eat  may  occasion  greater  activity  in  these 
changes ;  and  tlie  wide  prevalence  of  thermal  springs,  and  volcanic 
reffious,  extinct  and  active,  and  the  folding  elevations,  and  crys- 
tallization of  rock  strata,  show  that  this  aid  has  been  extensively 
given. 

Tlie  Haline  and  other  ingredients  of  waters  are  derived  from 
various  mineral  species. 

l/Une. — Prom  Calcite,  and  related  species,  Gypsum,  Apatite,  much  Pyroxene  (some 
gJTinf^  *2i)  n.  c),  Hornblende  (12  p.  c),  WoUastonite  (46  p.  c),  Scapolite  (20  p. 
c)  and  relateti  species,  Oligoclase  (3  p.  c),  Labradorite  (11  p.  c.\  Anorthite 
(16  p.  c.),  Andesite  (6  p.  c),  Epidote  (21  p.  c),  AUanite  (10  p.  c),  Idocrase  (88 
p.  C.K  Garnet  (some  80  p.  c),  Axinite  (20  p.  c),  Margarite  (10  p.  c);  also  from 
shells,  Ikines,  etc. 

PotoMk. — From  Orthoclase  (12  p.  c),  less  abundantly  from  the  other  feldspars;  Mus- 
covite (9  p.  c),  liiotite(8  p.  o.),  Lepidolite  (4 — 10  p.  c),  Phloeopite  (6—10  p.  a), 
Nephelirie  (6  p.  c),  Leucite  (21  p.  c),  some  Toarmaline,  Scapolite.  Hence  Potash 
is  abun<]ant  in  granitic  and  most  feldspathic  rocks. 

BodtL—from  Albite  (10  p.  a),  Oligoclase  (8  p.  c^,  other  feldspars  less  abundantly. 
Nepheline  or  Elssolite  (16  p.  c),  some  Scapolite  (6  p.  c),  Acmite  (10  p.  c^  some 
Toannaline,  some  Mioa,  Analoime,  and  many  Zeolitea  Soda  is  therefore  largely 
distributed  in  Granites,  Syenites,  and  Tanous  igneous  rocks,  besides  being  so 
abundant  in  Seawater. 

Jfa^rfMstd.~From  Talc  or  Steatite  (88  p.  c),  and  Talcose  rocks.  Serpentines  (40  p^  e.), 
and  related  minerals,  ('hlorite  (88  pw  c),  and  Chlorite  rocks,  I^oxene  (some  20 
to  2A  p.  e.).  Hornblende  (some  20 — 80  p.  c),  Chrysolite  (60  p.  c),  Chondrodite 
(66  I),  o.),  loliU  (10  p.  o.),  Biotite  (18  ^  o.),  Phlogopite  (26  p.  c),  Spinel  (20 
p.  o.)    Sparingly  in  Garnet,  Idocrase,  Epidote,  Ac 

XslAia.-*Prom  Petalite  (2*6  p.  c),  Spodumene,  (6  p.  c),  Triphyline  (6  p.  c)  Lepido- 
lite (sometimes  4  p.  c.) 

5i7tca.— From  Quarts  and  all  silicates.  The  Silicates  contain  Silica  either  in  its 
soluble  or  its  insoluble  state,  the  former  in  those  species  which  gelatlniie  with 
acids,  and  these  are  most  readily  decomposable  ana  most  soluble. 
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l^aoriiM.— From  Fluor  Bp»p  (48  p.  c),  Cryolite  (54  p.  c).  Apatite  (l-JS  p.  c),  Ohon- 
drodite  (8*6  p.  o.),  Bome  Mica  (sometuneB  10  p.  c\  Topaz  (16  p.  c),  Flttocerite, 
Tttrocerite ;  also  traces  in  Hornblende,  Pyrochlore,  Lencopnane,  Fahlnnite, 
Apophyllite,  Carpholite  and  Pyromorphite,  and  sevend  other  phosphates ;  also 
in  corals,  shdls,  and  animal  remains. 

CkUrine, — From  Common  Salt  and  other  Chlorids;  also  Sodalite,  Pyrosmalite; 
traces  in  Apatite  and  some  other  Phosphates,  some  Micas,  Elseolite,  Nosean, 
Haayne,  dn, 

Boraeie  Acid, — From  Boracite  (69*6  p.  o.^  Danbarite'(27  p.  a),  Tourmaline  (4  to  IS 
p.  c),  Azinite  (6  p.  e.^  Datholite  (21  p.  c),  Warwickitfc  (60  p.  c.  f ) 

Smlpkur  and  Sulphuric  Acid — ^From  Sulphate  of  Lime  and  other  Sulphates,  Iron 
Pyritea  and  other  Solphurets;  also  I^osean,  Hauyne,  Helvin,  Lazulite,  Skolop- 
site.  .  • 

Pkosphorie  Acid — From  Apatite  and  other  phosphates;  also  sparingly  disseminated 
in  Basaltic  and  other  rocks ;  also  from  bones,  shells,  corals,  and  all  animal  re- 
nudns«  and  soil  which  contains  the  results  of  Uieir  decomposition. 

The  ibllowing  are  some  of  the  modes  in  which  the  ingredients 
in  waters  act,  and  the  resolts  of  the  operations.  Governing  the 
whole,  is  the  general  principle  in  chemistry,  that  in  deeompoattiana 
the  resulting  oompound  iaUss  actnMs  than  thecompound Mcushed. 

1  Cbrtewc  <Mui  (0}  m  so/ti^ton. 

c  Diasolves  calcite  (CaC),  and  thus  aids  in  forming  pteudomorphi  by  fi«6«lih»ttoi» 
alter  calcite,  the  new  mineral  present,  as  carbonate  of  iron  or  carbonate  of  man- 
ganese, taking  its  place.    Hence  Spathic  Iron,  Dialloffite,  etc,  after  C^cite. 

4.  Acta  on  ScapoliU;  combines  with  the  lime  and  forms  carbonate  of  lime  (UaO); 
and  when  the  lime  is  remoyed  0  if  it  continues  to  act,  removes  alkalies,  as  alka- 
line carbonates. 

e.  Acts  on  Labradarite  and  the  lime  feldspars ;  combines  with  the  lime,  making  car- 
bonate of  lime,  (Calcite).  Hence  part  of  the  Oalcitt  in  amygdaloids.  U  too 
little  0  to  take  up  all  the  lime,  the  rest  separates  as  silicate  of  lime.  Hence 
may  come  WoUoitonite ;  and  with  hydrous  silicate  of  alumina,  the  Meolite» 
conimning  lime  ;  with  alumina  and  silicate  of  soda  from  the  soda  of  a  feldspar, 
come  the  zeolitet  eontaining  soda^  and  with  infiltrating  waters  holding  baryta 
*  ID  solution,  those  eatUaininff  harytfL  In  the  above  process,  part  of  the  silica  is 
set  tree  as  soluble  silica ;  hence  may  come  ti/tea  in  ike  form  of  rock  cryttcd, 
agaU,  ekdlecdony^  ojhU,  common  in  amygdaloids.  Also  with  the  feld4>ars, 
atmospheric  waters,  in.  which  there  is  little  0,  cairry  off  part  of  the  alkalies, 
and  the  rest  separates  as  alkaline  silicates,  in  solution,  and  leave  Kaolin,  (Si* 
Si^  fi*),  containing  some  disseminated  silica,  that  is  set  free  by  the  process. 

d  Acta  on  j^yroxcns,  hornblende,  trap  or  baealt,  (usually  composed  of  labradorite 
and  augite,)  and  amyadaloid :  if  solution  is  saturated  with  0,  lime  is  remoVed  as 
carbonate  of  lime,  also  the  magnesia  as  carbonate  of  magnesia ;  and  thus  by 
the  removal  of  the  bases  may  come  Oimolite.  With  less  0,  the  magnesia  la 
not  acted  upon  until  the  lime  is  mostly  removed,  and  if  0  is  exhausted,  the 
moffneeia  separates  as  silicate  of  magnesia ;  hence  may  come  Saponite;  and  if  iron 
ia  present,  ehlarOe,  both  of  which  are  conunon  in  amygdaloids. 

a  Acting  on  olivine,  removes  the  protoxyd  of  iron  and  some  magnesia,  as  carbonate, 
iMMice  MTpfmiine  after  oUvine.  Carbonate  of  magnesia  is  a  common  associate 
«f  serpentine. 

/.  Dissolves  gelatinous  silica,  and  the  silica  crystallijEes  as  quartz  on  heating  slowly 
to  200  or  800  C.  (Senarmont). 
1  Alkaline  Carbonate  in  Solution,  (&0  or  SfaO  with  watery 

«.  Decomposes  CaF  (fluor  spar),  especially  if  heated,  making  carbonate  of  lime  (Oa 
0) ;  hence  the  pseudomorph  Calcite  after  Fluor, 

V,  Acts  on  heavy  spar,  (6a3),  heated  to  80^  F.,  affords  Witherite,  and  alkaline  sul- 
phates, (BaC),  hence  Witherite  after  Heavy  Spar.  Temperature  much  bdow 
SO^',  the  sulphate  is  restored.    Hence  Eeavy  Spar  after  Witherite, 
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^  AeUoD  Celettiiie.(dr  8)  hetkied  to  gO*^  R.  nffordi  Stpontiftnite  (Sr  0),^j|tid  alU- 
liQtt  iulphfttoi;  hence  StrontianiU  a/t*r  Celfttine.     Similurly  on  l*bSl. 
Acte  oa  Siltcnte  of  Hm«,  deconi jH>§ing  it»  furiniiie  Cnrhonaie  of  Lirn^. 
Acts  on  pyroxene*  the  lime  of  pyroxene  tekee  the  C\  end  the  atkftlJee  Uke  the 
plucc  of  the  lime;  hence  Gr^n  Earih  afiet  Au^ite.     The  e^me  on  t^upollte; 
heo^  Mica  afUr  SeapolUe  ;  and  iUao,  Alg^rUt  after  Seap^iie  ;  in  a  simiUr  mMBi^  i 
tier  other  Altered  ftlkftlme  forme. 
^  Acts  on  an  aiumiDOUs  hornblende,  the  idkaliea  are  left,  and  Ca  removed  ;  henet 
Mica  a/Ur  Hornblende.    Or  l^e  and  3ig  removed  und  Chiibazite  ie  formed,  (oxy* 
fen  ratio  of  which  for  bases  and  tilica  ia  t  :  2,  as  in  hornblende). 
Aote  on  phoephate.of  lime  (apatite),  produoing  carUrnate  of  lime  and  AlluUine 
phosphate ;  nence  CalciU  ajier  Apatite, 
k,  Diflflolrea  alumina,  and  may  remove  part  of  the  alumina  fromaluminoue  micerale. 
i.  Acting  on  Sulphate  of  Copper,  forma  carbonate  of  copper  or  Oreen  MaIackite,{Rotii). 
k.  Bicarbonate  of  8oda  acte  on  balphate  of  lime  and  forms  CaUiU  if  the  solution  is 
Yery  weak,  (2°  Beaum^h  or  Aragonitr^  if  Btronger,  (ft**  or  6®);  and  henee  ara- 
gonite  in  eypseous  and  saliferoua  deposits ;  the  same  aeting  on   sulphate  of 
maffneeia  heated  forms  Carbonate   of  Magnesia;  on   sulphate  of  iron  forms 
Carbonate  of  Iron,  etc. ;  on  sulpho-arsenite  of  silver,  forma  Lighi  red  n/i^er,  Sem* 
armont     Potash  in  solution   acting  on  gypsum  fortos  oakite,  the  oarbosio 
aeid  in  this  ease  coming  from  the  atmosphere. 

8.  Alk<Uin€  Silicate  in  solution,  (derived  largely  from  decomposition  of  feldspars*  M 
k  Acts  on  sulphate  or  ehlorid  of  lime,  prodnees  SiticaU  of  time,  and  sulphate  oJF  f 

alkali ;  henee  WolleatoniU. 
A  Acta  on  sulphate  of  magnesia,  if  heatad,  produces  SUieatc  i>f  magns9ia  and  tol- 

phate  of  alkali.   _  ■ 

C  Acts  on  6a3  or  SrS.  no  decomposition.  ■ 

^4>  Acta  on  Mg  CI,  produces  SiiicaU  of  maffne$ia  and  ehlorid  of  alkali  1 

Acts  on  bicarbonate  of  lime,  heated,  a  partial  decomposition,  complete  only  after 
along  trial;  forms  alkaline  carbonate,  carbonate  of  lime,  and  free  ailieas 
hence  ouariit  Ac,  (in  part)  in  Hmygdatoid  ;  and  Quartx  afttr  OaUit€,  M 

ft  Act*  on  oioarbonate  of  iron,  similar  result.  H 

~    Acts  on  Maonena  Alba,  similar  result. 

Acts  on  carbonate  of  iron  (f'eO),  and   carbonate  of  magoesiat  (JS[gO)«  together 
prodnces  aiigitef. 
L  Aote  on  alominons  hornblende,  gives  alkali  remoTing  Lime,  and  forms  mica;  kenet 

Miea  after  Hornblende, 
k  Acta  on  ferruginoua  grains,  and  forms  Olaueoniie,  (green  grauaa  of  efetaoftOiii*fot^ 

mation  containing  alkalies). 
/*  Decomposed  when  organic  matter  and  an  alkaline  carbonate,  which  give  rise  to 
ammonia,  are  present,  and  silica  separates,  as  opal^  ^uartt,  chalcedony;  a  com- 
mon prooeaa 
m.  With   phosphate  of  lime  (Ca'lr)  or  phosphate   of  alumina   no  action,   even 
whan  neatad  ;  and  hence  these  compounds  may  coexist  with  alkaline  siUcatea, 
Potash  silicate  actad  on  by  eolation  of  common  salt,  mora  or  leas  changed  to 
_^        soda  silicaia. 

«k  l>tdOinposad  by  carbonic  aeid,  if  the  silicate  contains  no  more  than  1&  to  IsSi ; 
and  h«n«e  aUcaline  silicates  and  carbonstes  of  alkali  coexist ;  so  also  silicate  of 
s<M}a  and  bicarbonate  of  lime,  as  in  Cane rin its. 
p.  Silicate  of  ban  ta  in  solution  is  changed  by  sulphate  of  magneaia,  lime  or  soda 
to  sulphate  o^  baryta. 
SUioa  in  solution  is  often  diatributed  through  other  minerala.  and  may  thus  j 
thaman  unnatural  hardnesa^     The  hydrous  magnesian  silicates  and  xeoQtes  ap 
«pttUlly  to  be  at  times  aflfeeied  by  this  cause. 

4  Sulpkaie  of  Soda  in  Solution, 
a.  Acta  Oft  ehlorid  of  calcium,  forms  gypsum. 
A  AeU  on  chlurid  of  tnagneAium,  forms  sulphate  of  magneaia. 
a.  Aata  oa  &iO  forms  sulphate  of  baryta,  (Heary  9par). 

6.  0»rho>naie  of  Lime  in  SolMon,  at  Btcctrb^moh. 
0.  Aata  on  alkaline  stlieatcs,  prodamng  Bilieate  of  Lime,  Alkaline  Oarbonatea,  i 
ftm  Silica;  hanea  QmmriM,  4c.«  in  rocka, 
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Aeto  on  »alphat«  or  dilorid  of  copper^   had  affordfl  Sulphate  of  lime  and 

Carbonate  of  Ccpjyer. 
DiaMoireB  floor  sparj  hesce  intiltrttiLDg  wiiters  in  llmestooe  dlaaolTe  out  fltioridst 
(as  FlwiT  Spar),  and  carry  tbem  to  open  apaoea  where  thej  may  Gry»tallise. 
P«rli»ps  the  same  with  Apatite, 
A<?t0  on  aulnharet  of  iron  and  forou  Snlphato  of  Lime  and  Carhtmate  of  Iron,  or 
lAmoHiie  W  oxydation  of  iron. 

blende  and  form«  CarhonaU  of  Zinc ^  (SmithsoDite). 
-^ulphate  of  Ma^esia,  if  heated,  and  forma  JJ&iamite  {toil  Morlot)  and 
'  *  1-  ■un,  which  minerals  are  ofteo  afiAOoiated. 


^ 


6.  Sulphate  of  Lime  (CaS)  in  Sotuiwn, 

A*rt*  on  WiLherite  /t^-*'^  -*  nrdinary  temperatnre,  producing  Hoayy  Spar  (&a9), 

hence  Heavi^  Spt  fhcrite. 

Aeta  on  Bary local -^  liy;  hance  JSeavy  Spar  aftfr  Barytoeulcite, 

Acta  on  StroDtianite  {StC^ ;  h«nce  CeUUine  after  Strontianite, 
Act4  on  Carbonate  of  MagnesiA,  prodoeing  Sulphate  of  Ma^meHa  and  Oaleitf, 
ft  Act^  on  Silicate  of  Strontia,  jnelding  fiilicate  of  lime,  and  Sulph<ite  of  JStromiut, 

(ColoAtine). 
/  Act!  on  ao  alkaline  |ilicate,  affording  Silicate  of  Lime, 

{Diaaolree  Apatite,  (CaT)u 
Aet«d   on  by  organic  matter,  vi elds  carbonic  acid  by  deozydation  of  snlphurie 
acid  and  lime«  and  forma  sulpburet  of  calcium  and  water, 
i  Deoomposed  by  ateaoif  sulphnretted  bydrogea  produced. 

7.  Carbonate  of  Magneeia  in  eolntion  a»  bicarbonate, 

Act«  on  OaO  and  produces  a  double  carbonate  of  lime  and  magnesia,  or  Dolo- 
mite; hence  Dolomite  after  Catcile. 

hi  Acie  on  sulphate  of  lime,  and  produces  Dolomite;  hence  Bohmite  after  Gypeum, 
"  Acta  on  silioate  of  lime,  forming  silicate  of  mA^ncsiA  ;  hence  *teatiiic  compound; 
Acts  on  pyrozene,  the  carboDieacid  taking o^  lime  and  leaving  magnesia;  hence 

MomMende  after  Au^ite^  Fyralloiite  after  Augite,  Brontite  and  Hyper athene 

^fUr  Augite.     Further  action,  romoring  all  the  bases  but  magnesia,  and  adding 

maffiieeia  in  place  of  the  lime,  and  water  taken  up ;  hence  Serpentine,  Steatite, 

TaUf  after  Pyroxene. 
%  9ulphate  ofMaputia  in  9olution. 
Act*  on  carbonat-e  of  baryta,  (6aC),  produces  Heavy  Spar,  0aS\  and  carbonate 

of  magnesia,  {lSS.^)\  and  similarly  with  carbonate  of  strontia;  hence  Meaty 

Spar  after  Wtt^rite,  Celeitine  after  Strontianite. 
9,  Siiicetie  of  Magnena  in  iclution. 

With  carbonate  of  magnesia,  (ilL^O)t  produces  the  siliceous  yariety  of  magneaite. 
Acta  on  Sl^O.  produces  Steatite;  hence  Steatite  after  Magneeite. 
Acta  on  Spinel,  produces  Steatite ;  hence  Steatite  after  Spinel ;  similarly  for  Chiaa- 

toUt^,  Ke1dspar«  Augite,  and  many  other  steatitic  peeudomorphs, 
Q.  Sviphaie  of  Iron  in  e^fttion. 
Acta  on  phosphate  of  lime  in  solution,  (from  anima)  remains),  and  produces  phoe- 

?bAt*»  of  iron ;  hence  Mvianite  :  similarly  from  eulphate  of  copper  in  solution, 
^hoephaie  of  Copper  or  Pyromorphite. 
Acta  on  carbonate  of  lime,  and'produces  carbonate  of  iron  and  sulphate  of  lime  ; 
hence  Spathic  Iron  aftfr  Caidte.  Similarly  sulphate  of  xino  prodocee  carbonata 
of  dnc;  and  henee  Smitheonite,  (ZnC),  after  CalcUe. 
It,  -f  Iron,  (t'eC),  in  solution,  cts  bicarbonate. 

Ac  t .  I  h ate  of  lime,  an d  p roduc es  llvianite  or  phosphate  of  iron,  (probably 

the  cuLtiijiMjt  prooew). 

Acta  on  silicate  of  lime,  and  forms  silicate  of  protozyd  of  iron,  Hisingerite^  Pin- 

g«nte,  Chlorophieite,  Silicates  of  Iron,  resulting  from  decompoaition  of  basalt, 

and  minerals  containing  iron. 

IS-  Sulphuretted  Hydrogen  or  Hydrotulphurete  in  solution^  (produced  by  oxydation 

tnlphtireU,  or  by  deoiydation  of  sulphates  in  water,  tlirough  the  intervention  of 

e  matter  with  water). 

^  on  by  organic  matter,  a  deposit  of  Sulphur,  as  in  some  sulphur  water, 
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Aet«<l  on  by  Bulpliurotw  acid,  n  depotit  of  Sulphur,  fts  »bont  volc*ooe»,  (2HS+ 

Changed  by  oxydation  throueh  oxygen  of  atmosphere » to  ftilphuric  acid  and  wa- 
ter«  and  some  Kolphur deposited;  aiid»ulpburic  acid^  with  (?hAlk,  or  calcite,  then 
formt  gypsum,  and  gives  nse  to  oth^r  aatpbatee  ■  hence  Gyptvm  after  CaicUt 
and  GayluMitiie,     Hence  gypBtim  beda  and  the  snlphnr  they  contain* 
The  sulphur  acid  acts  on  augite,  feldspar,  Ac,  in  volcanic  regions  capectaily,  asd 
produces  complete  deeotnposition,  separating  silica  as  Hyalite,  Quartz,  siU* 
ceons  iucrastationSt  Sinter,  forming  nho  fjimoliitf  Pholerite,  LrminiU,  Searbro^ 
ite,   dee,    Lilhomar^e  after  Feidtpar  atid  Topaz, 
e.  Acts  on  sulphate  of  zitic,  and  reduces  it  to  sulphuret  of  nno, 
/  Acta  on  carbonate  or  phosphate  of  lead,  and  ehanffes  it  to  Sulphurei  of  Lead 

or  Galena;  on  Native  Silver,  and  changes  it  to  Sulphurot. 
g,  Aota  on  ehlorids  of  the  metals,  and  forms  sulphurets;  thus  Blende,  Pyriteap 
Galena,  Copper  Glance,  Silver  Glance,  Biamath  Glance,  Antimony  QUsc«, 
Tetrahedrite  (Durocher). 

14,  Oxidation, 

a.  The  protoxyd  of  iron  is  especially  liable  to  perozydation,  when  moiatore  is  pr«t* 
ent ;  and  compounds  eoniaining  it,  whether  silicates  or  carbonates,  often 
undergo  alteration  by  this  mcan&.  The  protojcyd  of  iron  usually  posses  to  the 
atate  of  a  hydrous  scsquoityd  (Fe*B*)  and  then  to  anhydroufi  sc»quoxyd  (5?e). 
Spathic  iron  (l^e  C)  often  goes  through  these  changes,  becoming  brown,  black, 
and  when  finally  anhydrous,  red,  unless  it  piisses  to  the  crystalline  state.  Py- 
roxene, augite  and  augittc  rocka,  mica»  garnet,  often  show  commencing  deoom- 
position  in  the  peroxydation  of  the  iron ;  if  carbonic  acid  existe  in  the  moiai^ 
uro,  the  iron  may  pass  iut<i  the  state  of  carbonate ;  but  then  in  many  caaea  it 
tiaases  aoon  to  a  hydrous  oxyd. 
The  protoxyd  of  manganese  is  still  more  liable  to  oxydation,  and  it  may  pass  to 
two  itaiM  of  oxydation,  with  or  without  water.  This  liability  is  so  strong 
thai  some  species,  as  the  phosphates  of  protoxyd  of  manganese,  are  seldom 
found  in  m  unaltered  state*  The  silioates  become  black,  and  leYeral  apeoiet 
have  beta  made  from  analyses  of  the  altered  varietiea, 

«.  SulphureU^  artenittrets.  Many  sulphurets  f  HS*  or  R8)  change  readili^  to  hydrous 
sulphates,  by  an  ozydatioa  of  the  sulphur  and  metal  (air  and  muistore  being 
present)  often  developing  nitrogen  if  the  oxygen  is  derived  from  the  air;  or 
sulphuretted  hydrogen  if  partly  from  the  water;  and  frequently  some  sulphur 
is  set  freo.  The  sulphates  may  tlien  promote  other  ehangea. 
16,  Ik^sydaHon, 

By  meAnt  of  organic  matter,  seaquoxyd  of  iron  (Fe)  mttv  be  reduced  to  protoxyd 
^Pe) ;  and  tnua  a  carbonate  of  iron  may  be  formed  if  carbonic  acid  b  present  or 
IS  formed  in  the  process.^  Hence  tpkeronderite* 

Sulphate  of  lime,  of  iron,  of  line,  by  the  same  means,  maybe  reduced  to  sulphurets, 
sulphuretted  hydrogen  and  carbonic  acid  often  beinff  given  out  at  the  time, 
the  carbonic  acid  forming  from  the  oxygen  removed  by  the  carbon  of  the  or- 
ganic matter;  thus  come  Fyritet,  BIm£,  etc,  by  the  wet  way;  wben  a  aid- 
phata,  oxvd  of  iron  and  organic  matter  are  together,  pyrites  may  be  formed  ; 
thus  sulphurets  may  have  been  produced  in  fossil  plants,  as  in  Fnoi. 
16,  Olh^r  r*<ietionx  and  rendu* 

a.  Alkaline  [ihosphutee  act  on  a  mngnesian  salt  and  form  pho^pkaU  of  iNi^iMtis  * 
also  upon  lime  iu  Scapolite  and  form  phosphate  of  lime. 

&  {sulphate  of  bar)'ta  is  rarelv  decomposed,  liVe  sulphate  of  time,  by  organic  mat' 
ter.  li^ulphate  of  copper  lu  solution,  in  contact  with  porous  limestone  fomM 
Br^Kkaf^tiU. 

f;  The  decompositjos  of  speciea  containing  iron,  (as  some  angi tea,  hornblende,  4q.), 
gives  rise  in  many  cases  to  silicates  of  iron,  as  //i#ifi^«n>,  pin^uiU,  dUero- 
pkmt«,  etc 
Al  It .,  i ; .  -  fi . . ..  r'uU,  ac ti  n  g  on  ps  rgn  tt te,  m  ay  form   Ckrondodttt  (T ) ;  w j  th  volJca> 

<•  lire  decomposed  into  alkaline  silicate  and  /f nor  fpur  (CaF). 

M<>>  i<g  on  anhydrite,  water  is  alksorbed   and  the  specie  is  cbangitd  l» 

fybsufiL     Hence  Gmmm  ^fUr  Ank^fdtiU,    Acting  on  other  mineraU  it  &  inopi 
or  leas  elisor  lied,  ana  proBOtes  their  do<H>mpo«ition. 
may  form  MtmUU^ 


\ 
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Added  to  Labradorita,  it 
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1  lilt  dcjgree  ©f  •olubilily  of  ailicateg  of  etrontifta  and  baryUt  accsounU  for  their 
noiiH>eoitrTence  aa  apectes  among  raineralii. 
la  pseiiiiomorphs  of  oxyds  of  iron  after  calcitc,  it  ie  probable,  na  Volger  urges, 
that  th«  <;alcite  first  passeato  ilie  eondition  of  Bp&lliic  iron  ;  then  to  a  hydroua 
•eaqnoiyd  (l?e"  ]&*,  Fe  fl*.  or  Fo  fi);  then  to  an  onhydroua  sesquoxyd  (at  leo*^ 
to  1^0^*  C.  Senarmont);  then  it  may  b©  by  deoxydation  to  Magnetite  (f'e  Pe), 
nr  to  Fa ;  and  then  to  P^O  or  carbonate  of  iron  again,  if  carbonic  acid  im  present* 
Qafbonated  waters  diuotve  Bilicate  of  zinc  without  decomposing  it. 

.  Orgiuuc  matter  with  beat  to  160^  to  250^^  C,  rodiicea  salta  of  eopf>er  or  lead, 
warn,  acting  for  a  period  of  time,  will  diaaoWe  away  or  decompose  many  aili- 
eatea;  alter  some  »nlphuret»  promoting  tlieir  oxydation  ;  at  a  high  t^mperuture 
acting  on  Galena,  it  will  carry  offthe  sulphur  aa  ^ulphuroua  aeid  and  sulphurotr 
ted  hydrogen  and  l«are  metalLie  lead ;  acting  on  chlorid  of  iron,  deposits  Specu- 
lar Iix>ii,  regarded  by  Gay  Luaaao  and  Mitacberlich  the  origin  of  specular  iron  of 
Tolcaifoea ;  acting  on  chlorid  or  fliiond  of  tin»  forma  oxyd  of  tin  or  Caasitt^rite; 
otith«»  same  of  titanium,  forms  brookite,  anataae^  or  rutile;  on  the  Bani«  of  sili- 
oon,  forms  qtinrt«:  Daubrrf,  {Compt  liend.  1849»  227,  229),  who  obeervea  that 
these  mi ncrali  just  mentioned  (rutiie,  quartz  and  specular  iron)  are  associates  In 
the  Alps;  acting  on  the  furnace  product  Ti  Cy+3T1'N,  produces  cryataU  of 
Anatase. 

Carbonate  of  lime  is  decomposed  by  silica  at  the  temperature  of  boiling  water,  and 
e^rboDie  aold  expelled;  hence  carbonic  acid  given  out  by  many  waters. 

It  IS  thus  seen  that  in  the  decomposition  of  a  silicate,  there  may 
Dt  only  be  a  removal  of  the  alkalies  and  earths,  but  in  other  ca- 
nt, a  Iftrge  addition  of  alkalies.     It  is  also  obvious,  that  no  Eiine- 
il  can  withstand  the  agencies  to  which  it  may  be  exposed,  anil  even 
rhen  apparently  unaltered,  changes  may  have  already  hoen  begun. 
Jiscbof  regards  the  feldspar  called  Audesiuo  as  OhVoclase  from 
rhich  8<>me  silica  has  been  removed  by  the  methods  explained, 
id  scaixdites  are  considered  as  mostly  altered,  t!ie  Meionite  oxy- 
en  ratio  being  taken  as  the  true  ratio  of  the  imaltered  species. 
Jthouffb  these  paitieular  cases  may  be  doubted,  it  is  altogether 
probable  that  different  feldspars  and  scapolite  are  liable  to  a  loss 
"  silica  or  other  ingredients  from  this  nieans. 
In  several  of  the  processes  of  alteration,  Bilica  is  set  free.    This 
^ca  takes  on  the  form  of  opal  or  quartz,  according  as  it  is  soluble 
liable  silica,  these  beiDg  tw^o  isomerous  states  of  the  same 
_Je8, 

Delesae  has  experimented  on  the  loss  of  silica  produced  by  the 

ction  of  a  potash  solution,  heated  to  boiling,  on  different  igneona 

sks  in  powder.     He  found  no  acticm  on  granite:  but  on  porphy- 

a  loss  of  5*35  percent.,  Basalt  7*00,  Black  lava  4-50,  Obsidian 

^hSO,  Betinite  9'50  to  12*23,  Trachyte  17'06  to  Sfi'OO.     Tliere  was 

a  removal  of  some  alumina,  the  poiijliyry  losing  a  trace^  the 

It  2-S5  per  cent,  Black  lava  2'60,  ObsirJian  3*78,  Eetiuite  116 

1-25,  Trachyte  tra^'e  to  2*3D.    The  partially  altered  rocks  were 

auch  the  most  easily  acted  upon,  aua  those  containing  quartz  the 

St.     The  Retinite,  Perlite,  Trachyte  which  contain  the  silica 

tly  in  the  soluble  condition  or  in  easily  attacked  glassy  silicates 

meet  readily  acted  upon.    Tlie  loss  of  alumina  was  greatest  in 

^e  glassy  rocks,  and  in  those  that  contain  augite. 
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The  varimis  recent  papers  on  psendomoi'phs  by  Ilaidinger  ^ould 
have  attentive  study  in  this  connecti*>n. 

Various  applications  of  the  priru"ij)les  that  have  been  presented 
will  be  found  throughout  the  Descriptive  part  of  thi!*  work.  On 
these  principles  and  others  of  like  nature  which  science  may  de- 
velop, the  changes  and  origin  of  minerals  and  rocks  are  to  be 
studied.  Bischof,  in  all  his  discu?.sioiis,  has  direct  reference  to  Ge- 
ology,  and  arrives  at  a  Neptunian  theory — making  nearly  all  rocks 
by  the  "wet"  way — in  which  few  %vill  tbllow  him,  Tlie  subject 
needs  a  much  more  extended  investigation  from  the  opposite  point 
of  view  before  the  exact  limits  of  the  two  agencies  fire  and  water 
shall  be  appreciated.  We  have  aimed  in  the  preceding  pages  at 
a  brief  review  of  the  elements  of  the  i^ubject,  such  as  is  appropri- 
ate to  a  treatise  on  Minerals;  a  fuller  discussion  pertains  rather  to 
Chemical  Geology, 

As  an  appendix  to  the  above,  some  further  results  of  Chemistry 
in  the  formation  of  minerals,  and  the  artificial  products  of  furna- 
ces, may  be  mentioned,  although  several  of  the  processes  appear 
not  to  be  the  out-<l<>or  processes  of  nature.  The  tVillowing  are 
amonij  the  mineral  Bpecies  that  have  been  made  and  crystal lixed 
artificially. 

Grayish  white  Pyroxene,  by  mixing  the  constituents  and  cxpoe- 
ing  to  a  high  temperature  ;    BEirnuER,  Ann,  de  Ch.  xxiv,  37f!, 

Idocraae,  Garnet :    MrrscHEELicn,  Ann.  de  Ch.  et  de  Phys*  Iviij 

Spinel,  colorless  and  of  red,  blue,  and  black  colors,  Chrysoberyl, 
Chromic  Iron,  Enjerald^  Chrysolite,  Corundum :  EBKi^n-iN,  Ann. 
Ch.  Phys.  [3],  xxii,  211, 1S48,  by  employing  the  dissolving  action  of 
boracic  acid  or  borax;  spinel  was  fornied  %y  mixing  alumina  and 
magnesia,  with  boracic  acid,  and  exposing  to  a  high  heat^  adding 
a  little  oxyd  of  chrome  to  form  red  spinel,  oxyd  of  iron  for  the 
black,  oxyd  of  cobalt  for  blue;  the  Cnryeobcryl  was  formed  in  a 
similar  way  from  0  of  alumina,  1*02  of  Glucina,  and  5^*»  of  bora- 
cic acid ;  crystallized  corundum  from  four  parts  of  borax  and  one 
of  alumina^ 

Pcriclase,  Perofskite,  Tantnlate  of  lime*  (resembling  Pyroehlore), 
IVintalate  of  iron  :  Ebklmen,  Ann.  Ch.  I*hys,  [S],  xxxiif,  34, 1851 ; 
by  making  lime  to  act  on  borate  of  magnesia  at  a  high  tempera- 
tiire,  the  magnesia  (Periclase)  separates  in  cubo-octahedra ;  simi- 
larly lime  acting  on  a  silicate  of  titanium,  perofskite  (titanate  of 
lime)  is  prcKluced,  &c* 

Oxyd  of  Copper,  Siilphuret  of  Silver,  of  Copper,  of  'Hn,  of 

]  I^twl,  of  Mercury,  of  Iron,  Kermes,  lodids,  iVc. :  i!o';Qr>TRF:i^  Ann. 
r      1^        .  xli,  and  xlii,  225^  rising  weak  electrical  cir  the 

'  pi    -         t  f»f  silver  tnnu  solutions  of  nitrate  of  silver  i         ^  ivo- 
anipbate  of  potash,  &c. 
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ire  Copper,  and  other  native  metals,  by  electric  decomposi- 
arougb  weak  currents  ;    Biki>,  Phil.  Man;,  x,  376. 
Sulphurets.  Ai^eniurets,  &c. ;  Dukixjuek,  Compt,  Rend,  xxidiy 
SS— fiee  p.  384. 
Croccnsite  audMelanochroite :  Drevkbmank,  Ann.  Ch.  n.  Pliarm. 

Diamond  :  Despretz,  Compt  Rend.,  1853,  by  the  action  of  gal- 

anic  heat  on  charcoal  in  a  glass  fflabe,  the  vapor  of  carbon  thus 

led  condensing  in  minute  octaliedrons  »>n  tlie  glass. 

rbonate  of  MaOTesia  (Magnetite),  of  Iron  (Spathic  Iron)  of 

janese  (Diallogite),  of  zinc  (Smithsonite),  «fec. ;  alts^o  Sa!]>hu- 

sof  Iron,  Manganese,  Cobalt,  Nickel,  Zinc,  etc :  SKN.Ui>ioNT,  Ann. 

Phys.,  [3],  XXX,  129,    This  important  paper  contains  many 

Bw  processes,  for  carbonates,  snlphurets,  and  other  species. 

Ottssiterite,  (Tin  Ore),  Brookite,   Quartz,  Apatite,  Wagnerite, 

bpaz :  Dacbrice,  Compt.  Rend,  xxvii,  1849,  227,  xxxii,  625, 1851, 

p.  335;  Topaz  by  the  action  of  fluorid  of  silicon  on  alumina 

^'^_'h  temperatare;  apatite  by  meana  of  chlurid  or  fluorid  of 

riis  acting  on  lime, 

i.»*>i<nnite  :  Diiii>cKER,  by  action  of  vapors  nf  anhydrous  chlorid 

mfiOTesium  in  a  gun  barrel  on  porous  carbonate  of  liine :  for 

m  "^  -  process,  seep.  333  :  BROiiEis,  by  reaction  of  chlnrid 

ni;;  [11  in  solution  on  carbonate  of  lirne,  Ann.  Clu  Pharni. 
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Heavy  Spar,  Celeatine,  Anhytlrite,  Pyromorphite,  Wolfram, 
jngsteOj  Scheeletine,  Wulfenitc,  Crocoiaite,  Angles! te :  N.  S. 
■"■ Inaug.  Dissert.  Gutting.,  and  Am.  J.  §ci,,  [2],  xii,  186. 

BTollowing  are  observed  Crystallhed  furnace  products, 

1.  Elements, — &raphite^  in  six-sided  tables  at  Dillenbergj  SHr 

r*  Lead;  Copper;  Iran;  Bumnith. 

%  SUicate^. — Vhrymlitey  (Silicate  of  iron),  having  the  form  of 
rystals  and  angles  of  native  chrysolite,  from  Iri^n  anil  Copper 
•^,  at  F^ilun,  Oldbury  in  England,  etc.  Pyronne  at  Gar- 
;  also  in  an  iron  furnace  near  Hacheburg,  and  a  copper 
amace  near  Dillonberg ;  Iran  AitglU  at  Fahlun  and  Oldbury  ; — 
lornblende  in  crystals,  giving  fur  the  angle  /: /,  123*^  55',  yet 
rtth  the  composition  of  pyroxene  ; — d,fihroas  amuinthu^ike  sub- 
tance,  at  Weslyhalia ; — Mica^  at  Garpenberg,  having  neai'ly  the 
wnpciwition  ot  a  magnesia  mica; — Ihcrcuie,  in  square  prisms, 
om  hot-blast  furnaces  of  Dudley,  England,  ainl  Marchienne,  Bel- 
iam  ; — Gehlenite  (or  near)  in  thinsnuare  prisms,  white,  and  tran?*- 
Jarent  when  very  thin,  from  a  hot-blast  f\irnace  at  Oldbury,  En- 
gland ;— llumboldtilito  (?)  in  long  ypllow  square  prisms,  with  per- 
endicular  cleavage  ; — Tehlymr  in  cry  totals  at  iSangerhau^ien  ; — 
lexagonal  crystal,  resemblingXephelino,  from  Kantlienthal  in  the 
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Also  the  following  conipoonds  onknowTi  in  nature ; — ChyUh 
phyUite^  IIausmann,a|2jay  eubfoliated  species,  resembling  kyanite 
a  little,  H.rr  55,  G.n=i!*l*'iO,  and  having  the  Ibrmula  (f^e,  Ca)  (Bi*  Xl); 
analysis,  Silica  54*897,  alumina  5*078,  protuxyd  of  iron  20*794, 
lime  20*346. — Tabular  Crystala,  yellow  or  leek  green^  G.=2'81>, 
H,=6'5;  composition,  Silica  4S*20,  alumina  8'41,  Hiue  37*67,  pro- 
toxyd  of  iron  0'97,  of  raungaue^e  2*23,  magnegtia  0*74,  with  1'78  of 
eulphuret  of  calcium,  alkiilies,  water  and  loea  (Schuabel);  see 
further  for  analyses  of  doubti'ul  con^pouuds,  Percy  and  llillerV 
paper,  referred  to  below. 

3.  Ojcf/ds, — Magndiie  in  octiihedrons  at  different  places;  8peaur 
lar  Inm^  usually  in  tabular  crystals;  Oxyd  of  tine^  in  many 
furnaces;  Red  Copper^  in  crystals;  Perou^yd  of  Chrrnnlumy  in 
brilliant  black  tabulai*  crystals,  like  those  of  Specular  iron. 

4.  Sulphnrds^  cfcc*. — Oal^ena,^  in  cleavable  tubes  at  Uolzappel, 
Ems,  &c. ;  BUnth^  in  modified  octahedrons  and  ot-her  forms  in  Uie 
Ilartz,  &c. ;  Copper  Pt/riteSy  in  square  octaliedrons ;  Magnetic 
Pijnte^;  Aniimonial  Aiekel^  in  long  hexagonal  needles,  at  Ems^ 
Die  eyanid,  TiCy+3Ti*N  in  cubes,  at  Bodeustein,  Lahnstein^  and 
Cornwall,  (formerly  called  native  titanimn.) 

5.  Sulplvalts^  ArmnakSy  cfee. — AngksiU ;  Arsctmis  of  Copper ; 
ArBerutt*^  of  Niehi  ;  an  antimouite  of  copper  3Cii*0+SbO ,  (not 
observed  in  nature),  in  citpper-red  or  yellow  hexagonal  tables 
at  Dillenburg.* 

The  subject  abo  of  the  msodation^  of  minerals  in  rocks  hae 
an  intiioate  bearing  on  the  quet^tion  of  their  origin.  Associated 
mineralH  may  ohviously  liave  been  either  cotemporaneonsly  or 
successively  formed.  If  tlie  former,  the  species  were  alike  in  the 
general  j^lienomena  attending  their  origin;  if  the  latter,  there  may 
still  have  been  many  circumst^mees  in  common,  arising  from  their 
condition  in  the  sumo  ni(*k9,  or  their  dependence  on  tJie  same  6y»- 
tcm  of  causes,  or  from  the  earlier  contributing  more  or  less  to  the 
material  in  tlie  latter;  or  again,  thev  may  have  no  relation  except 
that  of  relative  p«>sition.  The  chemistry  of  the  formation  of  specie* 
18  therefore  to  be  learne'd  from  a  thorough  study  of  all  thev*;e  con* 
dit ions  as  well  as  from  the  principles  of  chemical  science  itself. 
This  Hulyect  jirtjperly  pertains  to  geological  science:  and  w*e  only 
pass  in  rapid  review  m  this  place  some  of  the  more  frequent  aasoct- 
ation^  of  mineral  species. 

A  full  iTivcstigation  of  the  suliject,  with  reference  to  its  geo- 
logical bearings,  would  require  that  each  species  of  mineral  should 

•  Tkii  mor«  itn|>ortftnt  p«p©rt  on  ft]m«4^A  prodneU  Ar«  t]i«  folkviiif:— MiUeher- 
Beh,  Ann.  *U^  Ch.  nxiv.  :;7>5,  V^fi^g^  1$2G,  6!(t>;  K^ii^tcn,  Pugg,  xxxiii,  And  Ann,  de 
Oh.  Uii,  21 V;  P«iri\v  fttitl  MiUvr.  R^'ji,  Urit  Atom*,  for  IS4«,  161,  tAm.  ,1,  gci,  fa],  t, 
1S7J  Ktvinic  Mvvmf  undyMn;  tUiwnianti,  B«it.  c  Met  KrystAlUruade,  Goiiingen, 
Ii6u  »ud  i^t,  rmliinhU  pApori  from  the  TrantactianB  of  the  Roy nl  Aciidciny  of 
Bei«oo«  Alt  Goiiingf-n;  t^andb«rg«r,  VcgfL  Ixxxiii.  bst^,  And  JftbrK  d.  KAMftUiAcb. 
¥«c^  I  limU,  ISAl,  181  I  SchbAM,  Fbgg.  Ixxxiv,  158,  \xx%v,  462. 
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ten  Tip  by  itself,  its  associates  in  its  varimis  Incalitiea  noted, 
fld  also  the  relative  connection  or  relative  position  of  a  t^pecies 
ad  its  associates,  whether  oiie  is  injl>ediled  in  the  other,  implanted 
^  r>n  it,  or  the  two  are  only  in  jnxtapoBition,  besides  other  peculi- 
rities  of  condition.  I?rcithani>t  in  his  work  on  the  **Paragenesifl 
Minerals,''  IJischof  in  his  Cliemical  and  Fhysical  Geology,  and 
eleese,  Durocher,  and  others,  in  various  nieinoii-s,  have  treated  of 
hese  snbjects.     Very  much  remains  yet  to  he  done. 

The  following  are  some  of  the  most  prominent  gronpa  of  associ- 
'  species: 

1.  Beryl,  upatitef  columbite,  taDt&lIte,  asschynito,  umniuTn  ore«,  ortlioeliiafl,  al- 
litf^  or  oiigoctase;  ofWa  together  in  coara<e^gniineii  granite;  witb  AoineliTa^ chryftO' 
"?t,  aA2tomolit«,  Ktreon.    At  the  f'olambite  locality,  near  MiddJetowDi  th« 
it<  M'curs  imhedded'm  eftch  mica,  feldspftr»  Apatito^  and  boryl. 

io|niu.  tourmaline,  mica,  beryl,  cnclftso,  pbenacile»  apatite,  flnor,  tin,  often 
botnitrge  with  tvpaz ;  with  quartz  and  tonrmjilin«  makes  topaz  rock- 
s' S[>odiimene,  lepidolite,  tripbyUne^  bluo  and  ri^l  tourmaline,  petalite,  (all  coa< 
Kining  lithia),  in  granite;  also  with  garnet, ataurotide,  magnetite,  seapolite,  ephene^ 
yroxene, 

4*  Scapolite,  hornblende*  (often  ffray,   Tphite,   or  brown),   pyroxene,   aabeRtiis, 

bhene,  «ircon,  feldspar,  graphite,  yellow  or  other  varietiea  of  garnet,  brown  tonr- 

"pe,  idocraae,  apatite,  chondrodite,  mica,  pphene,  allanite^  warwiekite,  perof^kite, 

^  phlogopite,  biotite,  serpentine,  i^ornnduui,  spinel,  mtile,  clintouite,  graphite, 

tfar  iron,  in  granular  itmeatone*;  torundiuii  id  aa^iociated  often  with  margarite, 

Spbyliite,  chloritoid,  diiwpore*  tourmaline,  chlorite,  specular  iron,  d:c. 

b.  TaIc,  actinolite,  nephrite,  dolomite,  brown  spar,  magnei^ite,  toiirmaline. 

6.  Tabular  spar,  green  pyroxene,  coccolite,  colophouite,  aphene,  in  granular  lime- 

e, 

t,  Pfepheline  (eloeolite),  apatite,  brookite,  leiicophane,  echorloraite,  zircon,  niica, 
yroehlore,  canerinito;  in  granite,  syenite, 

8.  Kepheline,  glaa^y  feldspar,  ilmcnite,  hornblende;,  in  phonolite. 

9.  Garnet,  hornblende,  kyanite,  corundiini,  »taurotido  ^  in  Qiica  alate  or  gneias; 
Iriih  often  anthophytlite,  tourmaline,  graphite. 

10.  Labr  ado  rite,  llmenite,  magnetite,  hypersthene;   conatituting  a  labradorito 
rani te^  like  roek. 

U.  Otigoclotep  albite,  danburite,  apbene;  oligoclaae,  tan  tali  te,  and  other  tantft- 
btea,  nllanite. 
la.  Serpentine,  diallage,  hornblende,  pyroxene,  (par.  aahlifce  and  diopeide  com- 
on),   pyrosclerite,    chromic   iron,   briicite,   hydromagneaite,  aragonite,  dolomite, 

ala  nickel,  pyrope, 

I  a,  Quartz,  and  the  rarioua  f.eolitet,  with  peetoHte,  woUa«tonite,  prehnito,  datho- 
(te,  chlorite,  chlorophftite,  and  aometimes  epathio  iron  ;  in  amyg^laloid  ;  the  preh- 
lito  or  datholite  lowest  when  occurring  with  the  zeolitea;  and  next  aualeimo ; 
jt  oithor  below  or  above. • 

Olivine^  angite ;  mag:netito  or  Umdnite,  labradorite,  with  aomeiimea  lencit^ 
odaliie ;  in  basalt,  or  aiigitio  lara. 
Aiidaliiaite ;  in  clay  alate. 
16.  Maoganeaian  epidote,  greenovite,  beteroclin. 

Cbtorite,  sphene,  hornblende,  cblorospinel,  garnet,  epidote,  rutile,  magnetite, 
liar  iron,  quartz. 
Tin  ore,  the  tungsten  orea  wolfram  and  acbeelite,  molybdenite,  magnetio 
rtt«8,  tottrmaline,  flu  or,  beryl,  topaz,  apatite,  pyrotdilore,  lemdolite,  native  bis- 
Snlb;  in  granite  or  gneisa;  lodes  leaa  common  in  mica  alate,  h o rnol en de  alate,  or  clay 

It.  Native  gold,  tetradymito,  pyritea,  bifimuth  needle  ore,  copper  pyritea,  galena, 
*  ade, rutile,  magnetite,  ilmenite,'§peeular  iron,  in  quartz  veins  intersecting  tulcoae 
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•ad  chloritic  rocki  or  sUt^,  or  in  these  rocki  near  the  yeins ;  kyanite,  brookite, 
monazite,  garnet,  platinam,  iridinm  ores,  and  diamond,  often  in  the  same  regions. 

20.  Speeolar  iron,  spathic  iron,  snlphnret  of  nickel,  (millerite). 

21.  Bpecolar  iron,  or  magnetite,  hornblende,  epidote,  black  or  dark  red  garnets, 
apatite,  sphene,  in  gneiss  or  granite,  Ac 

22.  Franklinite,  red  zinc  ore,  willemite,  magnetite,  hornblende,  brown  garnet, 
ealcite,  Ac. 

25.  Cobaltine  and  other  cobalt  and  nickel  ores,  mispickel,  magnetic  pjrritea, 
azinite,  glaocodot ;  also  with  copper  pyrites,  linneite. 

24.  Magnetite,  bitter  spar,  dolomite;  disseminated  in  crystals  through  talcose  and 
ehlorite  sUtes. 

26,  Galena,  blende,  salts  of  lead,  often  copper  pyrites,  as  a  large  constituent  of 
the  vein  of  ffalena;  calcite,  sometimes  heayy  spar,  spathic  iron,  quarts  or  fluor  as 
gan^e;  with  pyrites,  Ac,  the  blende  haying  a  black  color  when  associated  with 
pyntes,  (Breit);  also  tetrahedrite,  Ac. 

26.  Tetrahedrite,  antimonial  lead  ores,  galena,  spathic  iron,  copper  pyrites. 

27.  Red  silver  ore,  silver  glance,  native  silver,  freislebenite,  stephanite,  spathic 
iron,  argentiferous  galena,  antimonial  lead  ores,  native  arsenic,  boumonite,  calcite; 
in  veins  in  gneiss,  metamorphio  slates,  Ac,  the  chlorid  and  bromid  of  silver  usually 
in  upper  part  of  bed  or  vein,  and  in  Chili  near  junction  of  stratified  and  igneous 
rocks ;  also  often  ores  of  nickel,  cobalt,  uranium,  bismuth. 

28.  Umonite,  wad,  pyrolusite,  red  co{>per,  phosphates  of  iron,  kaolin ;  some- 
times malachite,  azurite,  copper  pyrites,  giobsite. 

20.  Copper  glance,  erubescite,  native  copper,  malachite  and  other  salts  of  cop- 
per, red  copper,  pvritous  copper,  ^below  in  the  lode),  pyrites,  often  galena,  Ac ; 
the  red  copper,  malachites,  ana  native  copper  in  upper  part  of  lode 

80.  Calamine,  smithsonite,  usually  with  galena  and  blende,  and  most  commonly 
in  stratified  limestone 

81.  Gypsum,  sulphur,  anhydrite,  boradte,  selenite,  calcite,  sometimes  with  fluor. 


PART  IV. 
TAXONOMY. 


L  MINERALOGICAL  SPECIES. 

It  has  already  been  remarked,  that  the  power  of  crystallizar 
tion  in  the  inorganic  kingdom  is,  in  a  certain  sense,  analogous  to 
that  of  vitality  in  the  other  kingdoms  of  nature.  As  in  these  king- 
doms, therefore,  the  existence  of  species  and  their  peculiarities 
depend  on  the  action  of  this  vitality,  so  in  the  organic  kingdom 
the  existence  and  individuality  of  species  are  determined  by  the 
power  of  crystallization.  It  must  be  understood  that  the  term 
crystallization,  as  here  used,  includes  not  merely  the  action  of  the 
attraction  that  aggregates  the  molecules  in  the  formation  of  a  crys- 
tal, but  also  the  power  that  fixes  the  form  and  condition  of  tne 
molecule. 

Regularly  crystallized  minerals  alone,  therefore,  are  properly 
perfect  individuals  in  the  mineral  department ;  imperfect  crystaUi- 
zations,  like  the  monsters  among  organic  bodies,  have  arisen  from 
a  suspension  of  the  regular  plan  of  nature  by  some  extraneous  in- 
fluence. It  would,  hence,  be  theoretically  correct,  and  in  accord- 
ance with  the  practice  in  the  sciences  of  Botany  and  Zoology,  to 
confine  the  term  species  to  perfectly  crystallizedf  individuals,  and 
in  the  descriptions,  to  give  their  characters  alone,  reserving  for 
subsequent  remark,  the  imperfect  crystallizations  or  mineral  mon- 
sters. But  inorganic  nature  differs  from  organic,  in  this  essential 
particular,  that  while  in  the  latter,  exceptions  to  this  regular  organ- 
izing action  are  but  seldom  observed,  in  the  former,  tney  are  far 
the  most  numerous,  perfect  individuals  being  of  comparatively 
rare  occurrence. 

A  mineral  species^  therefore,  is  any  natural  inorganic  sub- 
stance, composed  of  particles  capable  in  favorable  circumstances 
of  combining  by  means  of  their  mutual  attractions  so  as  to  consti- 
tute a  crystalline  solid. 

We  thus  include  among  mineral  species  the  liquids  found  in 
nature,  for  they  require  only  a  proper  temperature,  or  favorable 
circumstances  of  pressure,  and  a  freedom  from  disturbinff  causes, 
to  enable  them  to  assume  a  regular  crystalline  form.  The  condi- 
tions of  liquidity,  gaseity,  and  solidity,  are  only  different  physical. 
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states  of  fitibstances,  and  are  never  admitted  as  specific  distinctioDs ; 
much  less  can  they  separate  one  division  of  inorganic  species  from 
another,  and  thus  be  made  a  criterion  for  limiting  me  mineral 
department.  We  also  include  all  natural  inorganic  products,  in 
which  a  tendency  to  crystallization  can  be  detected,  altliongh  tliejr 
have  never  been  observed  in  re^ilar  crystiils*  We  exclude  all  me- 
chanical aggregates,  which,  as  tliey  are  composed  of  hctert^jgeneons 
particles,  can  never  assume,  trom  any  innate  powers,  the  iorms  of 
8  crystalline  solid. 

Tfiis  dotinition  implies  that  the  substance  in  the  case  of  each 
species  is  a  definite  cliemical  comprmnd,  as  such  only  are  of  homo- 
geneous composition.  But  chemical  analysis  is  not  therefor© 
always  an  available  test  of  the  homogeneity  of  a  crystal ;  crystal- 
lization is  quite  as  generally  important  as  a  test  of  chemical  com- 
bination, and  is  <»ften  referred  to  for  this  purpose. 

Tlio  question  stilt  arises,  what  is  diiftrnvtively  a  mineral  spe- 
cies f  By  some  authors,  every  separate  chemical  compound 
among  minerals  has  been  arranged  as  a  separate  species,  however 
like  others  in  crystallization  or  physical  c^iaracters.  But  since  it 
has  been  found  that,  in  accordance  with  the  principles  of  isomor- 
phism, there  are  elements  which  may  replace  one  another  indefi- 
nitely and  still  tlie  form  of  the  crystals  remain  the  same,  crystalli- 
zation has  been  assumeil  as  the  only  authoritative  test  of  identity 
or  distinction  of  species:  and  this  idea  has  been  the  means  of 
greatly  simplifying  t!ie  science.  IIjc  species  garnet  would  make, 
according  to  the  old  cliemical  view,  a  aozen  or  more  species.  The 
species  hornblende  includes  a  still  greater  variety  of  different 
Cliemical  compounds.  Indeed,  as  magnesia,  lime,  protoxyd  of 
iron,  and  protoxyd  of  manganese,  are  substitutes  for  one  another 
in  all  proportions,  tJie  species  based  on  composition  alone  would 
be  without  number.  Isomorphism  has  tJuis  come  to  the  aid  of  the 
science,  and  removed  much  perplexity.  In  some  instances, 
however,  tliis  principle  has  seemed  inadequate,  and  while 
those  regarding  the  crystallographic  criterion  as  paramount  have 
retained  together  the  varieties  of  like  cn'stallization,  others  insist- 
ing upon  a  seeming  incomj>atibility  of  chemical  formula  have 
wklely  distributed  them.  IIjc  species  Epidote  and  Tourmaline 
are  examples.  But  research  may  yet  discover  a  principle  (if  not 
already  accomplished)  which  will  embrace  these  seemingly  anom- 
alous cases,  and  establish  the  canon  that  irulividmih  of  anaiomfi-ft 
c^fi^tiiution  which  are  mie  in  ep*f/sMiiz<ifj(my  constitute  a  innffU 
tp§ci€M  f  they  are  at  least  so  far  identical  as  to  peilain  naturally  to 
a  common  grou|>,  whether  we  call  it  a  £c<^nus,  family,  or  species,  or 
by  any  other  name.  T!ie  canon  must  be  allowed  some  nexiWlity 
h  M  'sent  state  of  science* 

lis  are  so  seldom  in  distinct  crystals,  tliat  it  l»^ 
necessary  Uy  weigh  well  what  importance  should  be  attached  to 
otbisi-  Gharactors* 
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After  crystallographic  characters,  chemical  coinposition  takes 
be  highest  place,  or  rather  hoth  are  on  the  same  level.  The 
bysical  characters  *h'ffer  much  in  value, 

I,  Lii^tre. — ^The  distinction  of  metaUie  lustre  from  non-7fiefaHi€^ 
\o(  the  first  importance  ;  but  all  tlie  different  kinds  of  non-metal- 
c  lustre  are  sometimes  presented  hy  the  same  species. 

%  Streuk. — A  highly  important  character,  seluom  varying  with 
be  color  of  the  mineral. 

3.  Hardium. — The  liability  of  some  minerals  to  decomposition, 
beir  accidental  impurities,  and  the  meclianical  states  they  may 
ant,  render  this  in  certain  instances  a  character  of  some  uncer- 
itity.     An  allowance  of  0*5  at  least,  should  usually  he  made  for 
riation. 

|i  4,  Specific  Gravity, — Subject  to  variation,  like  hardnesSj  espe- 

nally  through  variations  in  composition  arising  from  impurities 

dd  substitution  of  isomorphous  substances  in  the  composition  of 

5.  Col^r. — Subject  to  but  little  variation  in  those  species  that 
ive  a  metallic  lustre,  and  not  without  some  value  in  the  discrim- 
ition  of  non-metallic  minerals. 

6.  Diaphaneity. — Subject  to  wide  variations  in  the  same  species. 
7-  Stnts^  of  A(/tjre</<Uion,~MoTQ   especially   useful   among  the 

letallic  minerals,  and  occasionally  among  the  non-metallic  species. 

8,  Taste, — Useful  only  among  the  soluble  minerals. 

9.  jFfcmture.SQldom  of  much  value  except  in  distingnishiog 
meties, 

R^rfraMion^  Polarization'. — Of  great  value  in  determining 
jeharacter  of  crystallized  substances,  whose  form  is  not  distinct 
■  these  means,  species  Iiavo  l>een  distinguished  when  the  mineral 

ras  invisible  unless  magnified.     The  proiierties  *>f  elasticity  and 

onductility  of  heat  aflTord  analogous  results, 

II.  Phos^hor€S€e)ic€j  Electricity^  Maffuiimi^  and    Od<yr^  are 
each  of  limited  importance. 

In  the  determination  of  minerals,  and  especially  the  institution 
'  new  species,  the  value  of  the  above  characters  shouhi  be  well 
'  thed.  With  distinct  crystals,  identity  or  non-identity  may  be 
ascertained*  And  with  two  or  more  concordant  chemical 
aalyses,  when  the  species  is  crystalline  and  hnmogeneoui:^,  the 
^termination  may  be  as  satisfactory.  But  when  not  obviouely 
Stalline,  and  esoecially  if  earthy  and  opaipie,  analysis  is  often 
tisiactory,  as  tliere  may  be  reasonable  doubts  of  tne  homoge- 
of  tlie  substance.  Physical  characters,  without  chemistry  or 
Jlography,  seldom  afiord  a  proper  basis  for  the  institution  of 
cies. 
Taste  in  making  species  is  the  bane  of  the  Science;  and  every 
had  species,  introduced  through  carelessness  or  a  worse  reason, 
cannot  fail  to  prove  a  millstone  to  the  reputation  of  its  author* 
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n.  CLASSIFICATION  OF  MINERALS. 

In  the  classtifi cation  of  minerals  it  Tnust  be  fiilly  nnder&tood 
that  we  are  dealing  with  but  a  small  part  of  the  third  depart- 
ment of  nature— the  Inorganic  Kingdom,  Tlie  term  Mineral 
Kingdom,  m  often  used,  is  fundamentally  erroneous,  although  all 
natural  products  not  organic  may  be  embraced  under  it.  The  dis- 
tinction oetween  iwiund  and  artiji^ial  inorganic  products  is  con- 
venient  for  the  studen^t,  hut  is  contrary  to  strict  science  ;  for  noth- 
ing authorizes  the  wide  sepanition  usually  admitted  but  the  neces- 
sities of  the  school-room,  or  the  fact  that  mineral  information  is 
the  A  13  C  of  another  science,  and  the  basis  of  certain  arts.  Any 
classification  therefore  that  can  claim  to  be  perfect,  must  take  into 
consideration  the  whole  range  of  inorganic  compounds  ;  and  each 
species  should  have  its  place  fixed  on  the  broadest  principles  of  ■ 
tne  science  of  inorganic  natm^e.  Tlie  fullest  development  of  the  ■ 
science  of  CJhemistry  is  required  to  give  tlie  classification  its 
highast  perfection. 

While  considering  the  relations  of  Species,  it  should  also  be 
observeil  that  some  minerals  are  only  the  result  of  the  decay  or 
alteration  of  others.  Every  species  has  its  perfect  state,  and  also 
iti*  changes  from  the  influence  of  various  disorganizing  causes, 
which,  liKe  disease  in  organic  beings,  result  in  modifications  of  the 
type,  and  it  may  be  in  the  total  destruction  of  the  ori^nal  mineral. 
We  cannot  therefore  give  the  history  of  a  species  without  embra- 
cing these  rasults  of  alteration,  and  w^e  snail  naturally  cluster 
about  the  original  species,  othei's  tliat  originate  in  their  decay^ 
especially  sucn  of  these  results  of  alteration  as  are  uucrystallized. 
As  usually  jjresented  in  full  title  among  the  other  species,  they 
are  a  burden  to  the  Science.  The  Science  will  tluis  take  on  a 
consistent  aspect  and  prove  a  more  efiicient  handmaid  to  Geology* 

Witli  this  restriction,  the  classification  of  Minerals  must  flow 
directly  from  the  principles  of  Chemistr}\ 

The  tnie  basis  for  the  classificalirm  of  compounds  is  found  in 
the  relations  of  the  elements.  Tliese  relations  are  indicated  in  a 
general  way  in  the  following  eln^sification  of  tliem.  Tlio  elements 
exhibit  their  resemblances  in  their  crystallization  or  isomorphoua  re- 
lations ;  and  in  tlieir  entering  into  like  compounds  witli  the  same  or 
analogous  elements*  Thus  Iron,  Chromium,  Manganese,  form  both 
pmtoxyds  and  sesqufixyds,  RO  and  R'O^;  Sulphur  and  vSelenimii ' 
form  a<'idsTI(P;  Arsenic  and  Pho^jiboms,  Acids  U'O*;  Tin  andTita* 
nium  compounds  R<>\  The  affiliations  are  seen  to  be  most  intimate 
when  the  dahh  compounds,  or  tlK>se  of  most  common  (MumTrence^  I 
are  alike*  Iron  may  exist  in  the  com]>oimd  IlO*  like  Tin,  but  I 
still  the  metals  arc  rather  remotely  related,  as  RO'  is  the  stable  I 
.and  common  compound  of  the  latter,  while  it  is  not  ut  all  so  of  tlie 
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fonner.  Hie  principles  of  isomorphism,  as  well  as  other  consider- 
ations, remove  Carbonic  Acid  far  from  Titanic  Acid,  although 
each  contains  .2  of  oxygen. 

The  arrangement  of  the  elements  is  as  follows : — 

1.  HYDEOQEir  GROUP.  Either  EO,  E'O',  or  EO',  the 
most  stable  and  common  states  of  oxydation. 

1.  Htdboojdt  Sbctzon. — ^Hydrogen. 

1  Ibok  SionoN. — RO  or  RK)',  the  most  common  or  stable  state  of  oxydation. 
Crystallization  mostly  monometrio,  sometimes  dimorphous,  and  then  both  mon- 
ometrie  and  hexagonal — Gold;  Platinum,  Palladium,  Rhodium,  Ruthenium, 
Iridium ;  Mercury,  Silver,  Copper,  Uranium,  Lead ;  Zinc,  Nickel,  Cobalt,  Man- 
ganese, Chromium,  Iron,  Aluminium,  Beryllium,  Thorium,  Cerium,  Lanthanum, 
^dymiom.  Yttrium,  Erbium,  Terbium,  Magnesium,  Calcium,  Strontium, 
Baryum ;  Sodium,  Lithium,  Potassium. 

IL  Tdi  Sacmoir.  RO*  the  most  common  and  stable  state  of  oxydation ;  crystal- 
lixafion  dimetric. — ^Tin,  Titanium. 

2.  AESENIC  GEOUP.  Oxyds  include  the  compounds  EO' 
or  EO*,  these  the  most  stable  or  common  states  of  oxydation,  and 
acting  as  acids. 

L  Absknio  Section.  RK)**  a  common  state  of  oxydation ;  crystallization  usually 
liezagonal,  sometimes  monometric ;  or  dimorphous,  and  both  hexagonal  and 
monometric. — ^Nitrogen  ;  Phosphorus,  Arsenic,  Antimony,  Bismuth,  Osmium, 
TeUurium  (f  > 

%,  SuLPBUB  SxGTioN.  RO'  the  most  stable  state  of  oxydation ;  crystallization, 
(in  part),  trimetric  or  monoclinic. — Sulphur,  Selenium ;  Tantalum,  Columbium, 
Tungsten,  Molybdenum,  Vanadium. 

3.  CARBON  GROUP. 

1.  BoEON  SxcnoN.    The  common  oxyd  RO*,  either  a  base  or  acid. — Boron. 

2.  Oaebon  Section.     The  common  oxyd  RO',  always  an  acid. — Carbon. 
8.  SiuooN  Section.    The  common  oxyd  RO',  always  an  acid. — Silicon. 

4.  CHLOEmE  GEOUP.     Chlorine,  Bromine,  Iodine, 

5.  OXYGEN  GEOUP.    Oxygen,  Fluorine  (?). 

The  Hydrogen  Group  passes  into  the  Sulphur  Section  of  the 
Arsenic  (rroup  through  Chromium,  which  forms  an  acid  EO'  anal- 
ogous to  the  Vanadic ;  also  through  Iridium  and  Palladium,  which 
are  in  partrhombohedral  in  crystallization.  The  Arsenic  and  Sul- 
phur Sections  are  united  through  Tellurium,  which  is  most  anal- 
ogous in  its  characters  to  the  Arsenic  Section,  but  is  not  known  to 
anord  the  oxyd  E'O*.  The  Carbon  Group  is  most  nearly  related 
to  the  Hydrogen  Group  through  Boron,  whose  oxyd  BO"  may  re- 
place the  peroxyd  bases  of  Aluminium,  Iron,  &c.t 

*  Eqaivalent  to  RO*  if  the  double  atom  of  the  element  be  taken  as  adopted  in 
the  table  of  atomic  weights,  pp.  184,  185. 

f  "Hie  relations  of  the  elements  may  be  viewed  as  follows,  adopting  Laurent's 
theory  with  regard  to  the  oxyds.  The  oxyds  RO,  RK)*,  RO',  RO*,  are  e<^uivalent  to 
BO,  iiO,  RK>,  RiO ;  in  which  1  of  oxygen  is  combined  with  a  metal  in  different 
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The  classification  of  the  elements  establif^hes  the  fundameSf 
points  in  the  classification  of  compounds  or  minerals. 

Tlie  elements  of  the  Hy<lrogen  (Tronp  enter  as  electn>p(»sltive8, 

(1)  Into  compounds  with  elements  of  the  Ai-senic  Group  ; 

(2)  Into  compounds  with  elements  of  tlie  Chlorine  Group  ; 

(3)  Into  compounds  with  elements  of  the  Oxygen  Group. 

The  elements  of  the  Arsenic  and  following  (t roups  also  enter 
into  combination  with  Oxygen. 
There  are  hence  the  clashes — 

(1)  SitlplmrcU^  Ars*'niure(^^  etc, ; 

(2)  Chlori4j^^  Brornuhj  ek\  / 

(3)  Oxiids. 
In  e^ch  of  these  divisions  there  may  be  Binary  Conif 

and  DovhJe  Binary  Com^foutuf^y  the  latter  consisting  of  an  acid 
in  combination  with  bases,  aa  the  salts;  the  ti>rnier  lieing  baa^ 
alone,  either  singly  or  united  together,  aa  the  ordinary  sulphuretBi 
oxvds,  ttc. 

The  liinary  Oxygen  Compounds  are  either (1)  Oxyda  qfEUnufUB 
of  th'  Ilyilroijim  Group ;  (2)  Oxyds  of  El^nietiU  of  the  Arsenic 
Onmp  ;  or  (.*l)  Oxyds  cf  Element  qfthe  Carhon  Oroup, 

The  Duuble  Binary  Oxygen  Ounpounds  or  Salts,  may  be  Salts 
(n  of  Acids  RO';  (3)  of  Acids  R'O*;  (3)  of  Acids  KO*;  (4)  of 
Acids  R'0\ 

Such  iire  die  main  points  in  the  classification  followed  in  tJiis 
work-  In  general  principle  it  is  like  that  of  Berzelius,  and  there- 
fore'closely  related  to  the  systems  adopted  by  various  authors  in 
mineralogy.  The  details  of  the  system  will  be  gathered  from  the 
synopi^is  given  beyond. 

Analogous  composition  requires  that  species  should  be  grouped 
together  in  the  same  division  *  and  species  that  are  relatoa  in 
form  constitute  a  natural  group  in  such  a  division. 

From  the  facts  already  stated,  it  appears  that  boracic  acid 
shoulcl  be  regarded  as  a  base  in  all  silicates.  Datholite  is  related 
to  Euclase  as  well  as  Spliene  in  both  form  and  formula,  if  the  bo- 
racic acid  is  thus  re^rded;  and  Aiinite  has  also  the  simple 
oxygen  ratio  1:1. 

Again,  titanic  acid  in  the  so-called  silico^titanates,  acts  as  a 
base,  this  acid  RO'  united  with  RO  boitig  eijuivalent  to  R'O*,  and 
replacing  thus  an  ordinary  peroxyd,     8ee  under  Sphene,  iij  2fiB.* 

The  true  relations  of  tne  anhydrous  Silicates  are  made  out  by 


id  by  R  Appear  to  b«  moootnctric  and  mtii  i<  ;  iti   Uio  ttit«  of 

*Mb«<^l;  to  tho  «tAt«  of  ni  tiimeiri'^   w  irtv     CHromitiiii  ia 

iftaadlUit  r^Uud  to  Iron;  in   ;  i  ;U1  be  c1jiMe<)  witb 

,  Ai  «xaimplt^«d  in  ib*  reUtiong  oi  ri^  ijn>  1  VAnftdAt«A.    Imm 

|»  iim  ^laU  of  Rl  (m  in  thedeuUjxvd)  U  ri^itt^^tl  tci  Tin  luid  TiUniiim.    Tlt«  dio^r^ 
|lti-T  ifmm  9i  m  wmUd  uutjr  tl«p«aci  qq  tb«i«  dirr«reDl  lUtw  or  ootid itioat. 
^  Jkim  •  pufm  hf  ibo  Aoibor,  in  Uit  Aul  J.  Sci  [2].  xrii*  p.  tia 


OLAfiSTFICATION  OF  MINERALS.  S47 

takinff,  as  the  basis,  the  oxygen  ratio  between  all  the  oxjds  and 
the  suica,  as  explained  on  p.  207.  They  may  for  the  most  part  be 
gionped  into  four  grand  sections. 

1.  Oxygen  ratio  for  the  bases  and  silica  1  :  3. 

2.  Oxygen  ratio  for  the  bases  and  silica  1  :  2. 
8.  Oxygen  ratio  for  the  bases  and  silica  1:1. 

4.  Oxygen  ratio  for  the  bases  and  silica  1  to  less  than  1. 

The^r*^  ffronp  includes  one  or  two  doubtful  species,  Edelforsite 
a  silicate  of  lime,  Mancinite  a  silicate  of  zinc.  The  second  includes 
Augite,  Spodumene,  Ehodonite,  Beryl,  &c.,  and  is  the  Av^gUs 
Section.  The  third  includes  Garnet,  Chrysolite,  Zircon,  Meionite, 
Idoorase,  Epidote,  &c.,  and  is  the  Garnet  Section.  The ybt^r^A  in- 
cludes ^dalusite,  Topaz,  Staurotide,  Kyanite,  Sillimanite,  Sphene, 
Enclase,  Tourmaline,  &c.,  constituting  the  Andalusite  Section. 

Besides  these,  there  may  be  another  group,  characterized  by  the 
ratio  1  :  1^,  represented  in  Eulytine,  (Sismuth  Blended,  and  Leu- 
cophane.    The  composition  of  Eulytine  is  however  still  in  doubt. 

There  are  in  some  cases  accessory  ingredients,  or  an  excess  of 
base  or  silica,  which  cause  divergences  from  these  ratios,  and  in- 
dicate another  principle  which  should  be  recognized  alongside  of 
iheprominent  central  one. 

lius  Hornblende  and  Augite  are  related  in  form  and  so  closely 
in  composition  that  they  graduate  into  one  another,  and  a  mineral 
with  the  form  of  one  may  nave  the  composition  of  the  other.  Yet 
the  oxygen  ratio  of  Augite  is  1  :  2,  ana  of  Hornblende  1  :  2i.  In 
Hornblende  there  is  an  addition  therefore  of  one  eighth  to  the 
(dlica,  without  removing  the  species  from  the  Augite  type. 

Meionite  has  the  oxygen  ratio  for  the  bases  and  silica  of  the 
Garnet  Section  1  :  1,  and  Bischof  and  Kose  regard  this  as  the  true 
ratio  of  all  Scapolite.  The  analyses  of  Scapolite  give  mostly  the 
ratio  1  :  li,  and  taking  this  (as  is  probably  correct^  as  the  Scap- 
olite ratio,  there  is  here  an  addition  of  07ie  thira  to  the  silica, 
which  does  not  interfere  with  close  homoeomorphism  with 
ICeionite. 

Again,  Sodalite,  Haiiyne,  and  Nosean  have  a  like  trapezohedral 
form  and  also  a  common  composition,  except  that  one  contains  a 
portion  of  chlorid  of  sodium,  another  of  sulphate  of  lime,  anoth- 
er of  sulphate  of  soda ;  and  the  accessory  ingredients  do  not  inter- 
fere with  the  fundamental  resemblance  of  the  species.  In  Ittne- 
rite  there  is  the  same  form  and  composition,  with  water  as  the  ac- 
c^sory  ingredient.  Nepheline  and  Cancrinite  are  closely  allied 
to  one  another  both  in  fonii  and  composition,  except  that  the  lat- 
ter includes  a  portion  of  carbonate  ol  lime  and  soda ;  this  addition 
in  Cancrinite  causes  scarcely  any  divergence  from  the  angles  of 
Kepheline. 

Ill  Staurotide,  the  oxygen  ratio  for  the  peroxyds  and  silica  is 
mostly  1  :  i ;  yet  some  good  analyses  aiford  tlie  ratio  1  :  S ;  and 
moreover  there  is  a  diflference  in  specific  gravity,  corresponding 
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with  the  difference  of  composition,  the  ratio  1  :  J  being  connected 
with  the  highest.  In  Andalusite  the  ratio  is  1  :  § ;  yet  a  chemist 
analyzing  Andalusite  and  associated  Kyanite  finds  tliis  ratio  for 
the  latter,  and  1  :  f  for  the  former,  in  which  last  several  analysts 
agree  with  him.  The  analyses  of  Sillimanite  afford  the  oxygen 
ratios  1  :  §,  1  :  f ,  1  :  f ,  and  perhaps  also  1  :  1.  The  facts  therefore 
go  to  show  that  there  may  be  an  addition  to  the  amomit  of  silica 
without  altering  the  type  of  the  species. 

In  the  Feldspars,  Anorthite,  a  well  characterized  species,  has 
the  oxygen  ratio  for  the  bases  and  silica  1 : 1,  as  in  Meionite.  Oli- 
goclase,  Andesine,  Labradorite,  and  Albitc,  are  all  Triclinic  and 
closely  homoeomorphous  with  Anorthite.  Yet  these  species  differ 
from  Anorthite  in  having  an  increased  proportion  of  silica,  and 
this  silica  is  therefore  added  without  changing  die  type.  1  :  1  is 
therefore  the  type  ratio  of  the  Feldspars,  while  1  :  1, 1  :  |,  1  :  2, 
1 :  i,  1  :  3,  are  tne  occurring  ratios. 

llie  Micas  illustrate  the  same  principle ;  the  type  ratio  is  1  :  1, 
as  with  the  feldspars.  The  Hydrous  Silicates  are  also  in  many 
cases  examples  of  the  same,  the  water  often  not  affecting  the  type, 
and  the  species,  if  the  water  is  excluded,  having  an  analogy  in 
form  and  composition  to  anhydrous  species. 

In  characterizing  the  sections  of  silicates  laid  down,  it  is  there- 
fore necessary  to  recognize  not  only  the  type  ratios  for  the  group, 
but  also  the  variations  on  this  type  that  occur.  It  appears  also 
preferable  to  make  distinct  sections  of  the  Micas  and  Feldspars, 
a»  the^e  species  form  natural  groups  by  themselves.  The  Feld- 
spar section  is  characterized  bv  a  ratio  of  1 :  3  for  the  oxygen  of 
tne  protox yds  and  peroxyds,  wfiich  ratio  does  not  occur  in  the  other 
§eciU}fi»  of  anhydrous  Silicates. 

With  resi>ect  to  the  Sulpliurets  and  Arseniurets,  an  important 
fii/rt  h  lAtaulished  by  the  nom(i»onu>q)hism  of  the  species,  as  re- 
t^f^iix^A  bv  Frankenneim,  viz:  that  Arseniurets  ana  Sulphurets 
«nr  r*^lAteA  in  form,  and  also  in  fi>nuula,  if  the  halved  atomic 
ir^ijr*t  of  ^Lmeuic  be  adopted.  Tlius  Fe  S*,  Fe  (As,  S)',  Fe  As',  are 
p^isu^l  /y/ffi pounds. 

I/*  tii^,  fo\\"w\ng  sjTiopsis,  it  will  bo  ol^served,  that  the  species  of 
M^e,  /J'ri*ioii  are  associated  on  the  ground  of  their  analogy  in 
^yf/*(/'>*I:i'/fi  and  divided  into  groups,  according  to  their  crystalline 
ii/fUdk.  Ti^^^^  grouj/s  are  therefore  in  many  cases  mutually  dimor- 
ylh/**Mf  '/f  rather  ple^^morphous.  Tlie  many  cases  of  pleomorphism 
^/^/e^/  mlL*:mU  and  their  exact  relations,  are  therefore  exhibited 
^  K\^,  a/raiig«fment* 


'  Taa  '•*«»«»bA*^iofl  which  it  here  adopted,  both  in  iU  Benelian  feature*,  and  its 
0i\fu^A^jf  •0^w*\iht  '/f  ljk«  eryiiiallization  together,  is  similar  to  that  published  in  tha 
Si^  «i<;r,A-i  ^  t^;4  W'/fk.  There  are  howerer  many  modifications  introduced,  ea- 
yt^iHi\  *    \  nut  */T*«ir<fri«nt  of  the  Silicatee ;  and  greater  precision  has  been  giren 

M  Mi  ^^   Jf^  <V  9  .auHk*. 

I4.A  4M^j»u  a^va^fMBCBt  publiahed  bj  Profestor  Quttaf  Rote  in  hia  KryaUUo- 


GLAflSmdAllOK  OF  MINERALS.  S49 

Oenerdl  Review  of  the  ClaesiJiccMon  of  Mmerals. 
L  NATIVE  ELEMENTS. 
L  Hydrogen  Gboup. 

L  Ircm  Seetion.  » 
1  Tin  Seetion. 

n.  Absenio  Group. 

1.  Anenie  Section. 
1  Snlphnr  Seetion. 

in.  Carbon  Group. 

IL    STJLPHUEETS,   ARSENIURETS,   Etc. 

L  BINARY  COMPOUNDS. 

1.  Compounds  of  Elements  of  the  Arsenic  Group  with  one  anoth- 
er, (p.  30). 


Bismnthine,  Stibfiite. 


1.  Realgar  Chnmp.    Oomposition  R  S.    Monoolinic. — Realgar. 
1  Orpknent  Or*  Composition  R*  S*.    Trimetric — Orpiment, 

2.  Compounds  of  Elements  of  the  Arsenic  Group  with  those  of 
the  Hydrogen  Group. 

1.  DisoRAsiTB  Division.     Composition  R'  A,*  (p.  35). 
1.  JHiertuUe  Or,    Trimetric. — ^Discrasite. 

2.  Galena  Division.     Composition  R  A,  (p.  37). 

1.  Galena  Or.    Monometric— Silver  Glance,  Erubesoite,  Galena,  Cnproplnmbite, 

Mantfanblende,  Syepoorite,  Scheererite,  Clausthalite,  Tilkerodite,  Ifaumannite, 
Altalte. 

2.  Blende  Or.    Monometric,  TetrahedraL — Blende. 

8.  StromeyeriU  Or.    Trimetric — Copper  Glance,  Stromeyerite. 
4.  Pyrrhotine   Or.      Hexagonal — Cinnabar,    Millerite,  Pyrrhotine,  Greenoddte, 
Copper  Nickel,  Breithauptite. 

3.  Ptritks  Division.     Composition  R  A',  (p.  54). 

1.  Pyrites  Or.    Monometrio. — Pyrites,  Hauerite,  Smaltine,  Chloanthite,  Cobalt* 

me,  Gersdorffite.  Ullmannite. 
i  Mareaeite   Or.    Trimetric — Marcasite,  Rammelsbergite,  Leucopyrite,  Mispiokel, 

Glaucodot,  Sylvanitc 
8.  Nagyaffite  Or.    Dimetric. — ^Nagyagite. 
i  Ooeelline  Oroup.    HezagonaL--Coyelline. 

4.  Skutterudite  Division.     Composition  R  A^     Monometric,  (p.  67.) 
Sknttemdite. 

Chemische  Mineral-System  (1858^  has  many  points  in  common  "with  the  above. 
Tet  in  the  adaptation  of  Crystallography  to  the  Berzelian  S^tem,  the  author's 
method  is  his  own  and  of  earlier  date ;  moreover  the  peculiarities  are  many  and  of 
I  ftmdamental  character.  The  author  however  takes  pleasure  in  acknowled^ng 
Ikis  indebtedness  to  Pro£  Rose's  able  work,  for  many  invaluable  facts  and  opinions 
therein  contained. 

*  A  stands  for  Arsenic,  Sulphur,  or  any  element  of  the  Arsenic  Group.    The  halv- 
ed Atomic  Weight  of  Arsenic  is  adopted  in  these  formulas.  *    ' 
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n.  DOUBLE  BINARY  COMPOUNDS. 

1,  TLe  PerBulpburet  a  Sniphuret  of  Iron,  Cobalt,  or  Nickel,  (metals  of 
the  Hrdfogen  Group),  (p.  67). 

1.  LinnmU  Or.    Monometric. — Linoeite. 
w%>  Choi  copif  rite  Or.     Dime  trie. — Chiilcopjnt«,  Tin  Pjrritea. 
^   6ter»bcrgit0  Or*    Trimctric — Sternbergite. 

2.  The  Persulphuret  a  Sulphuret  of  an  element  of  the  Arsenic  Section,  (p.  tSj, 
1.  Perfulpfmret  of  the  form  R*  S* — Wolfsbergite,  Berthierite^  Zinkenite,  MiArsy- 

rite,  Pliigionite,  JamMonitc,  Het«roroorphit«j  Brongoiftrdite,  CHiviatit^,  Dufre- 
tiojsite.  FreiBlebenite.  PyTtkrgyrite,  Proustito,  Bournonite,  BouLuigvnt^^  Aikia> 
it«,   Wolchitc,   Kobellite,  Tetrmhedrit«»    Tennsntit^,    Goocroiiit«,  3t«pliADii«, 
Folybaiiite. 
%  Pfrtulphuret  of  tki/^rm  R*  S*, — Eii«rgit«,  Xantboeotie,  Fireblende 

IIl.FLUORIDS,  CHLORIDS,  BROMIDS,  IODID8. 
L  BINARY  COMPOUNDS. 

1.  Calomel  Division*     Composition  R'(C1,  I,  Br)»  (p.  89). 
1,  Cahmil  Or,     Dimeiric — CalomvL 

8,  Rock  Salt  DfvisioK.     Composition  R  (CI,  1.  Br)  orKK 

L  R0ck  Salt  Or,     MonomatnG. — SylTioe,  Rock  Salt,  Sul  Ammoni««,  Ker&rgynt^, 

EmboUto,  Bromyrite;  Fluor  Spar,  Yttrocoritfl^ 
^  Myrite  Or.  Hcxagonfil. — lodyritc,  Fluocerite. 
t.  Cotunmt$  Or,    Trimetric — CottuiAit^. 

II.  DOUBLE  BINARY  COAlPOUNDa 
Cryolite,  Ohiollt«, 

IV.  OXYGEN  COMPOUNDS. 

L  BINARY  COMPOUT«)S. 

i  03CYD8  OF  ELEMENTS  OF  THE  HYDROGEN  GROUP. 

a.  Anhydrous, 

L  MoKOMKTmO  OXYD^,  (p.  101), 

L  P^rithte  Or,    CoinpoRitioD  R  0.— Pericl«*«,  Red  Copper. 

%.  M<»rtite  Or,     ^  >n  R' O*.  — MArtito. 

t.  fyinfl  Or.    C  n  R  0-hR*0».— laerine,  Irite,  Sptael,  Aiitoino1it«  J 

netite^  Fraitkl]iitt<>,  <  hromic  Iron,  Pitchblende. 
4  Md4U<mit«  Or.     Coropocition  R  O'.— MdAconite  (VX 

i.  HtXAOoxAL  Oxms,  (p,  110), 
L  Ei^U  Or*    CoiDpoeition  R  O. — Zincite,  Water  (f). 

%  C^rvfMftMPi  Or,    Uompowition  R*Ol— Conindom,  SpecuUr  Iron,  Dmenitd. 
I.  Timorli*  Ot.    Compoeition  R  O*.— Tcnorite^ 

e.  DiM«Titir  Oxrt^  (p.*  117). 

ButiU  Or,     CompotiiioD  E  0*. — Cuaiterite,  Rutile,  AiiAt««« ;  fit«itait4»  Urnm- 
mannUe  (t> 

4.  TiunxtHtp  OxrDA,  (p.  122). 
h  Qi^U«tHMt0  Qt,    Conpotition  R  O.^ChAlcoirieblU 
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1  Chrtfoberyl  Or.    Composition  R*  O'.— ChrysoberyL 

Sw  BrookiU  Or.    Compoution  R  0*. — ^Brookite,  Pyrolosite  (f ). 

5.    CoMBINAnON    or   OXTDS  AND  GhLORIDS  OR  SULPHURBTS,  (p.  127). 

Mfttloekite,  Mendipite,  Yoltzite. 

b.  Hydrous  Oxyds.    (p.  128). 

1.  JHoMpore  Or.     Ratio  of  oxvgen  of  oxyd  and  water  8 :  1.    Trimetric— Dia*- 

pore,  Gothite,  Manganite,  (f)  Polianite  (f ). 
1  Lmumite  Or,    Ratio  of  oxygen  of  oxyd  and  vater  2  :  l.^Limonite. 
8.  BnteiU  Or,    Ratio  of  oxygen  of  oxyd  and  water  1 :  1.    Hexagonal— Bracite, 

Oibbeite. 

Appendix.    Yolknerite,  Pftilomelane,  Wad. 
i  OvwMn^Han  of  ojrytb  and  ehhridi. — Atacamite. 

n.  OXYDS  OF  ELEMENTS  OF  THE  ARSENIC  GROUP. 

1.  Arsbnio  Division,  (p.  139). 

1.  Artenalite  Or.    Composition  R  0*.    Monometrio. — ^Arsenolite,  Senarmontite. 
1  VaUntiniU  Or.    Composition  R  0*.    Trimetric— Yalentinite,  Bismuth  Oolire(l)i 
S.  Kermente  Or.    Composition  R  (0,  S)*.    Monoclinic—Eermeeite. 
4.  CervantiU  Qr.    Composition,  R  O*. — Cerrantite. 

2.  Sulphur  Division,  (p.  143.) 

L  Sulphurous  Acid  Or.    Composition  R  O*.— Sulphurous  Acid. 

2l  Sutphurie  Add  Or.     Composition  R  O*.— Sulphuric  Acid. 

1  WUframine  Or.    Composition  R  O*.— Wolframine,  Molybdine. 

m.  OXYDS  OF  CARBON,  BORON,  SILICON. 

Carbonic  Acid,  (p.  144). 
Sassolin,  (p.  144). 
Qoartz,  Opal,  (p.  146). 

IL  DOUBLE  BINARY  COMPOUNDS,  OR  SALTa 

1.  ^cid  of  the  Farm  R  O'. 

I.  SILICATES, 
a.  Anhydrous  Silicates. 

1.  Edelforsite  Section.  Oxygen  ratio  of  bases  and  silica,  1  :  3,  (p.  155). 
Edelforsite,  Mancinite. 

2.  AuoiTE  Section.    Oxygen  ratio  1 :  2 — varying  to  1  :  2},  (p.  156). 

1.  Augite    Or,      Monodinic. — Wollastonite,   Pyroxene,    Rhodonite,    Spodumena, 

Hornblende,  Acmite,  Wichtyne,  Sordawalite. 
1  Babingtonite  Or.    Triclinic. — Babin^tonite, 
t  Beryl  Or.    Hexagonal — Beryl,  Eudialyte. 

3.  EuLTTiNB  Section.    Oxygen  ratio  1  :  Ij,  (p.  181). 
Eolytine  (f }.    Leucophane. 

4.  Garnet  Section.    Oxygen  ratio  1  :  1  ; — varying  to  1  :  |  in  Chon- 
drodite,  and  1  :  ^  in  Scapolite. 

1.  Ckry%olit€  Or.    Trimetric,  (p.  184).— Chrysolite,  Fayalite,  Tephroite,  Chondro- 

dite. 

2.  Phenaeite  Or.    Hexagonal,  (p.  189).— Willemite,  Phenaoite. 
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S.  Garnet  Or.     Monomctnc,  (p,  I »()).— Gurnet,  Pjrrope,  H«lriii« 

4.  Seapolite  Gr.     DhnGtrio,  (p.  195). — ^Ziri'on,  Idocme^SarcoliU,  MaonlU,  ScApo* 


Ute,  Mellilite,  Dipvr«(l). 
^Mt$Gr.    "       "^    - 
%.  Amnite  Gr,     Triclinic,  (p/212).- 


(fi.  ^idoU  Gr.    Monociinio,  (p.  206). — ^Epidote»  AUanito,  Zoiitte.  Gtdali&He. 

~       -  .  .    .     (p,  212).— Dftiibu  '       *       ■ 
t,  JolUe  Or,  (p.  SI 4), — (Perliftps  mpTt  reUted  to  mica  «e43tion)L 


btirit«.  AxmJt«. 


loliUt 
1,— TaryiDg 


tol  :1(. 


1,— vaiyiog  to  I  ;  8; 


5.  Mica  Section.      Oxygen   ratio  for  typ©  1 
Sfcnictijfc  njicaceous,  (p.  217). 
MuBcorite,  Phlogopite,  BiotiUt  LepidotiU,  Lepidomeluie* 

6.  Fkldbpar  Skctiok,  Osygeo  ratio  for  type  1 
oiy  en  ratio  between  protoxyds  and  peroxyds  1  :  3. 
1.  LmeiU  Ot»    Monorndtric,  (p.  229> — Sodalite,  Lnpb-Unili,  H«iiyne,  No«ean,LeQ* 

%  Iftpheline  Gr*    Hezn^nftl,  (p.  28S). — Neph«U&e»  Caaeriaite 

a*  SmtUpar  Gr,    Triclinio  or  MoDoclime,  (p.  234). — Aiiorthit«,  Andotine,  Labrador- 

'lt«,  Olifoclaae,  Albite^  OrthodaM. 
C  PHalUt  Or.    PetaliU^ 

7.  Akdalusite  SscnoK.    Oxygon  rmtio  1  to  kn  than  L 

L  OM^nits  Or,     Dimetnc,  (p.  256).— Geblenite. 

1  AndaiuaiU  Gr.    THmetric,  (p.  2&7)w— Andaliiaite,  Topaz,  Slaiux>tid€,  LicTrit^  ( 

1  Kmniif  Gr,    THcUnic.  (p.  263)— Kyaoita,  Sillimaiiitfi. 

4,  JMla#«  Or,     Monoolinio,  (p,  S67). — Euolaae,  Sphene. 

4.  T^mrmaliiM  Or,    Haiagoiiai,  (p.  370). — ^Tounxtaline. 

b.  Hydrom  SilicfUu. 
Maokous  Hn^ROtja  SotOAfBi. 

1.  Tito  SiOTioK.  Oxygon  ratio  for  basea  and  iilica  (water  excluded)  I :  S 
to  I  :  «i  (p.  275% 
Talo,  ll««nohauiii,  B^eoUu,  Spadaita,  GUoroplMrila,  Croddolita  (I). 

8.  SsRPaiiTiKa  Sacnos.    Oxygen  ratio  1  ;  2  to  1  :  IJ,  (p.  270). 

PUi«pbylU  Kerotiie.  Motiradite,  Apkrodila,  FSeroadiA  Astigorite,  Sapomlt^  Sar- 
paatlfia,  D«««yltie,  Hydrtvphita. 

9.  Ctttoan-a  Bacnoir.    Oxygen  ratio  1  :  1  to  1  :  ),  (p.  2$9), 

t.  Oxygon  ratio  I  :  L—Hinagcriie,  Tbaringita,  E^pbyllita^  Pyrcaclerite  (A). 
a.  Oaygaa  ratio  1 :  f— P^proM^lAHtA  (B),Cltii0«]ii«ra^  CUociH  DaliMita. 
I«  OzT8«B  1**^0  1 '  |'-*Ripidoliie,  Apliradteitai  GUatoalliu  ObkfilMd  {Al 


4,  Oxygea  ratio  1  :  j.—Chloritoid  (B),  Onmatadita,  SlteaaayaoUle^  llarff^U 
B.  Koa-ICAOvBaiAv  Hmaoca  Soicatis. 

1.  PraopirTLUTm  Sbctiov,  Oxygen  ratio  between  basea  and  lilica,  water 
excluded,  1  :  3  to  1 :  2|,  p*d03.  (Related  to  Edelforatte  Section  of  Anby* 
droua  Stltcatea.) 

pyropihyUitt,  Aatboaiderita. 

2,  FaoTOUTi  SxcTioK.  Oxygen  ratio  1  :  2  to  1  :  2J,  p*  304.  (Belated  to 
Aogita  Section  of  Anhydrous  Silicates). 

t^  fmSamiiir  Or,     Moaoiiaic  aad  Aagitoid.— PaotoUia^  OkaaiU,  Laomoatita, 

CaUp1«iiU(l). 
1.  iHt^^tt  Or,    Hexi^goaal  aad  BaqrUoid.— Dioftaaa,  F^roiinalita. 
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3.  Calamine  Sbctioh.    Oxygen  ratio  1  :  1,  p.  311.    (Related  to  Garnet 
Section  of  Anhydrous  Silicates). 

1.  TVitcmUe  Or.    Monometrio  And  Oarnetoid-T-Tritomite. 

2.  Tkcrite  Or,    Thorite,  C«rite. 

S.  Calamine  Or,    Trimetric — Oalamine,  Prehnita 
Appendix.    Ghlorastrolite,  Savite,  Schneiderite,  Carpholite. 

4.  Zboutb  Sbotion.     Oxygen  ratio  of  protoxyds  and  peroxyds  1  :  3,  p. 
817,  (as  in  Feldspar  Section  of  Anhydrous  Silicates). 

1.  Anaicime  Or.    Monometrio  and  Leucitoid,  ^p.  818). — ^Analcime,  Ittnerite. 

1  ChahaziU  Or,    Hexagonal,  (p.  819). — Chabazite,  Qmelinite,  Levyne. 

S.  Oitmandine  Or.    Dimetrie,  (p.  822).— ^ismondine,  Edingtonite,  Faujasite. 

4.  Thommmite  Or.    Trimetrio.    /:  1=90^-92^ ;  rarely  monoelinio,  and  when  so, 

still  homcBomorphont  with  the  trimetrio  species.     No  perfect  pearly  cleavage. 

(p.  828). — ^Harmotome,  Phillipeite,  Thomaonite,  Natrohte,  Scolecite,  Sloanite. 
fi.  StUbite  Or,    Monoelinio  or  trimetrio ;  a  perfect  pearly  cleavage,  (p.  880). — Epis- 

tilbite,  Heolandite,  Brewsterite,  Stilbite,  Capordanite. 

5.  Dathoutb  Sbotion.    Oxygen  ratio  1  to  less  than  1.    (Related  to  An- 
dslusite  Section  of  Anhydrous  SiGcates),  p.  334. 

Datholite ;  AUophane,  Schrotterite. 
Appendix  to  Hjfdreue  BUicaUe,  (p.  887). 

c   Unarranged  Silicates  containing  Titanic  Acid,  (p.  341). 

Keilhanite,  Tsoheffkinite,  Sohorlomite,  Mosandrite,  Wohlerite. 

• 

n.  TANTALATES,  GOLUMBATES,  (TITANATES),  TUNGSTATES, 
MOLYBDATES,  VANADATES,  CHROMATES,  (p.  344). 

L  Pyroehlore   Or.      Monometrio. — Oxygen  ratio   1  :  2. — ^Perofskite,  Pyrochlore, 

Pyrrhite  (f ). 
1  Seheelite  Or.    Dimetrie— Oxygen  ratio  of  hases  and  acid  1 :  8.— Scheelite,  Schee- 

letine,  Wolfenite,  Axorite  (f ). 

5.  Ferffuionite  Or.    Dimetrie     Oxygen  ratio  2  :  1. — ^Fergusonite. 

1  Tantalite  Or,      Trimetrio;.-  /.  /=100<>-102'».-.Tantalite,  Wolfram,  Columbite, 

Samarskite,  Mengite. 
h.  Polymignyte  Or,     Trimetrio ;    1 :  /=90i°-96o.— Polymignyte,  Polyorase,  JEa- 

chynite,  Euxenite,  Rutherfordite. 

6.  YUrotantalUe  Or.    Oxygen  ratio  1  :  l.~Yttrotantalite. 

7.  Vanadaieet  Chrcmatee.    Croooisite,  Melanoohroite,  Dechenite,  Descloizite,  Yana- 

dinite,  Yolborthite,  Arsoxene. 

m.  SULPHATES— SELENATES. 

1.  Ahbydbous,  (p.  364). 

1.  Odeetine  Or.    Trimetrio. — Glaserite,  Thenardite,  Baryte0,  Celestine,  Anhydrite, 

Angleeite,  Almagrerite,  Leadhillite, 
i  DreHUe  Or,    Bhombohedral. — Dreelite,  Snsannite. 
1  Olauberite  Or,    Monoelinio. — Glanberite,  Lanarkite. 
Appendix.     Connellite,  Selenate  of  Lead,  Rensein. 

2.  Htdroub,  (p.  376). 

Misenite;  Polyhalite;  Gypsnm,  Astrakanite;  Mascagnine;  Coonimbite;  Cyan- 
oaite;  Alnnogen;  Alum;  Epsomite,  Goslarite;  Copperas,  Bieberite,  Pyro- 
meline,  Johannite ;  Glanber  Salt;  Botr^ogene;  Copiapite;  Apatefite; 
Ahmite,  Jarosite ;  Webeterite ;  Piasopbane ;  Linarite ;  Brocnantite ;  Lettsomite ; 
Mecyidite,  (p.  876-896). 
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IV.  BORATES. 


Boracite,  Khodizite;  HydroboraoiU ;  Hayesine;  Borax;  Lagonite;  Larderellite ; 
Warwickite,  (p.  892-896). 

2.  Add  of  the  Form  E'0\ 

V.  PHOSPHATES,  ARSENATES,  ANTIMONATES,  NITRATES. 

1.  Anhydrous  Phosphates,  Arsenates,  Antimonatbs. 

1.  Apatite  Gr,    Hexagonal — Oxysen  ratio  of  bases  and  acids,  (exclnsive  of  flnorid 

or  chlorid),  3  :  5,  (p.  896).— Apatite,  Osteolite,  Cryptolite,  Zwieselite,  Pyro- 

morphite,  Mimetene. 
%  Xenottme  Or.    Dimetric.    Oxyeen  ratio  8 :  5,  (p.  401).— Xenotima^ 
8.  ManazUe  Gr.     Monoclinic.     Oxygen  ratio  8:6  to  4 :  6,  (p.  402). — ^Monaiite, 

Wagnerite,  KCkhnite,  (!)  Lazulite. 
4  Triplite  Gr,     Trimetric.      Oxygen  ratio  8  :  6  to  4 :  6,  (p.  406). — ^Triphyline, 

Triplite. 
fi.  FUcherite  Gr.*    Trimetric.     Oxygen  ratio  6  :  6,  (p.  408). — Fischerite,  Peganiie. 
6.  Romeine  Gr.     (p.  410).     Romeine. 
Appendix.     Hopeite,  Amblygonite,  Herderite,  Canninite. 

2.  Hydrous  Phosphates,  Arsenates. 

Thrombolite ;  Stercorite ;  Stmvite  ;  Haidin^erite ;  Pharmacolite,  ViTianite,  Ery- 
thrine,  Nickel  Green,  Kottigite,  Symplesite,  Scorodite ;  Libethenite,  Olivenite ; 
Encbroite;  Arseniosiderite ;  Pbarmacosiderite ;  Bendantite;  Wavellite,  Ca- 
coxene;  Cbildrenite,  Erinite;  Corawallite;  Phospbocbalcite ;  Tyrolite; 
Delvanzene ;  Dufrenite ;  Apbanesite ;  Chalcopbyllite ;  Liroconite ;  Uranita, 
Chalcolite;  Carpbosiderite ;  Pluraboresinite ;  Castelnandite,  (p. 412-432). 
8tUphato-phoipfiate4 :  Pitticite ;  Diadocbite,  (p.  482). 

8.  Nitrates. 
Nitre :  Nitratine ;  Nitrocalcite,  (p.  488,  484.) 

3.  Acid  of  the  Form  R  0\ 

VI.  CARBONATES. 

1.  Anhydrous  Carbonates. 

1.  Colette  Or.    Rhombohedral.      R  :R  =106<»-108«.  (p.  486).— Caloite,  Magneaite, 

Dolomite,  Breunnerite,  Mesitine,  Chalybite,  Diallogite,  Smitbsonite. 

2.  Aragonite  Or.      Trimetric.      /:  /=116*-119^  (p.  448).— Aragonite,  Witharite, 

8trontianite,  Broralite,  Manganocalcite,  Cerusite. 
8.  Barytocalcite  Or.     Monoclinic,  (p.  468). — ^Barytocalcita 

2.  Hydrous  Carbonates. 

Carbonate  of  Ammonia;  Trona;  Tbermonatrite ;  Natron ;  Gaylnssite ;  Lantbanite  i 
Hydromagnesite;  Malachite;  Aznrite;  Auricbalcite ;  Zinc  Bloom;  EmanUa 
Nickel;  Kemingtonite ;  Liebigite;  Bismntite,  (p.  464-467). 

4.  Acid  of  the  Form  W0\ 

Vn.  OXALATES. 
WhawelliU ;  Oxalite ;  Conistonite,  (p.  464,  466). 


*  This  groap  (p.  408)  sbonld  be  transferred  to  the  section  of  fffdraui  Fboa- 
pbates,  Ac 
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V.   RESINS— ORGANIC   COMPOUNDS. 

Amber;  CopAline;  Middletonite ;  Retinite ;  Scleretinite  ;  GuyaquilUte;  Piatudte; 
Walehowite ;  Bitumen;  Idrialine;  Pyropissite;  Brewstoline;  Elaterite; 
Seheererite;  Konlite;  Fichtelite;  Konleinite  ;  Hartite;  Hartine;  Ixolyte; 
Hatch«ttiiie;  Oxooerite;  Chriamatine ;  Dtfpplerite;  Dinite;  Mellite. 


m.  NOMENCLATUEE. 

A  Bystematic  nomenclature  like  that  for  botany  and  zool- 
ogy, is  out  of  place  in  this  science,  except  it  be  based  upon  re- 
lations among  the  whole  range  of  inorganic  products.  More- 
over, it  is  not  necessary  nor  desirable.*  Tlie  number  of  minerals 
known  is  less  than  seven  hundred,  and  the  double  names  of  Katu- 
ml  ffistory,  therefore,  can  well  be  dispensed  with.  The  addition 
of  the^termination  ite  or  Ute^  (originally  from  Xido^,  stone),  answers 
sufficiently  well  the  purposes  of  science. 

The  best  names  allude  to  some  prominent  characteristic  of  the 
mcies;  others  are  ^ven  in  honor  of  those  who  /lave^labored  in 
Vie  science^  or  in  reference  to  a  promin^it  locality  of  a  species. 
It  should  be  remembered  that  the  use  of  names  of  persons  emi- 
nent in  other  sciences,  or  of  such  as  are  ignorant  ot  all  science, 
IS  wholly  at  variance  with  good  usage  and  propriety  ;  moreover; 
an  attempted  flattery  of  the  politically  distinguished  is  degrad- 
ing to  science,  and  cannot  be  too  stron^jly  discountenanced.  It  is 
important  that  the  names  when  taken  from  a  locality,  or  tlie  name 
of  a  person,  should  retain  their  original  orthography ;  and  also 
when  not  thus  derived,  that  they  should  be  of  (xreek  derivation.f 

*  The  author  has  here  departed  widely  from  principles  deemed  important  in  the 
fixBt  two  editions  of  this  treatise.  The  arrangement  of  Mohs,  followed  in  the  maia 
in  thoee  editions,  cannot  stand  the  test  of  the  developments  of  science.  Even  on 
its  assumed  ^ound  of  being  a  natural  system,  it  is  in  many  parts  singularly  artifi- 
cial; bein^  little  better  in  some  of  its  groupings  than  an  ancient  classification  of 
plants  which  arranged  the  hard  wood  species  in  one  group,  the  herbaceous  in  anoth- 
w,  or  collected  together  flowers  of  a  color.  For  it  is  on  no  better  ground  that  the 
diamond  is  placed  alongside  of  topaz  and  sapphire;  spathic  iron  near  heavy  spar, 
(instead  of  near  calcite);  graphite  near  psilomelane;  allophane  with  g^een  mala- 
ehite;  mica  in  the  same  order  with  cronstedite,  spodnmene  with  prehnite;  iolite 
▼ith  quartz  and  chrysolite :  and  so  on.  Yet  in  justice  to  this  Mineralogist  of 
merited  celebrity,  it  should  be  said,  that  very  many  natural  groupings  were  em- 
braced in  his  classification— far  more,  indeed,  than  in  any  of  the  chemiecU  systems 
of  that  time,  for  the  latter  refusing  almost  all  reference  to  physical  characters,  and 
eonsidering  only  the  elements  present,  instead  of  the  mutual  relations  of  the  con- 
stituent elements,  broke  up  species  into  fragments  and  strewed  them  about  into 
most  heteroeeneons  assemblages. 

f  Von  Kobeli  has  published  a  valuable  work  on  Mineralogical  Nomenclature, 
sBtitled,  **  Die  Mineral-Namen,"  etc.    MOnchen,  1863. 


PART  V- 

DETERMINATIVE  MINERALOGY. 


In  the  following  Tables  for  the  Determination  of  Minerals,  the 
student  is  supposed  to  have  the  requisite  means  for  determining 
the  blowpipe  and  ordinary  chemical  characters  of  minerak,  so  fiur 
at  least  as  to  be  able  to  test — * 

1.  The  effervescence  or  non-effervescence  with  the  three  min- 
eral acids.^ 

2.  The  solubility,  more  or  less  perfect,  in  these  acids,  cold  or 
hot,  or  the  insolubility  of  a  mineral  in  the  same  reagents. 

3.  The  presence  of  water  by  subjecting  the  mineral  in  a  mat- 
rass or  tube  closed  below,  to  the  blowpipe  neat. 

4.  The  character  of  the  water  or  fumes  given  off  with  the  acids 
or  heat,  whether  containing  fluoric  or  other  acids,  or  alkaline. 

5.  The  blowpipe  reactions  for  sulphur,  phosphorus,  boracic  acid, 
and  other  cases  of  this  kind. 

6.  The  presence  of  arsenic,  and  each  of  the  volatile  metals ;  also 
of  copper,  lead,  &c. 

The  student  is  advised  to  study  well  the  use  of  the  blowpi]>e,  and 
the  various  effects  of  the  fluxes ;  and  for  this  purpose  Whitney's 
translation  of  Berzelius  on  the  Blowpipe,  (published  at  Boston), 
will  be  found  the  best  guide  in  the  English  language.f 

Two  tables  are  here  given,  one  in  which  the  general  divisions 
are  based  on  lustre,  streak,  and  blowpipe  and  chemical  characters: 
and  another,  in  which  the  species  are  arranged  under  the  seTeral 
systems  of  crystallization. 

*  It  18  obviooB  that  for  correct  results,  the  teeting  thonld  be  oarelull j  performed. 
It  it  not  sufficient  in  trying  for  carbonic  acid,  to  put  a  drop  of  dilute  acid  on  the 
meimen;  for  carbonate  of  lime  may  be  present  as  an  impurity,  and  ffire  rise  to 
wSBrreseence :  a  fragment  should  be  tested  in  a  test  tube  and  its  complete  solution 
and  efferrescence  to  the  end  ascertained.  To  sscertain  whether  a  mineral  yields  a 
malleaUe  globule  before  the  blowpipe  with  the  fluxes,  9oda  should  be  tried,  if  not 
fuccessfiU  with  6or«r,  and  in  some  oases  cupellation  is  necessary. 

t  Plattner's  **  Die  Probirkunst  mit  dem  Lothrohre"  (8d  edit,  Leipfig.  ISM)  is  a 
laige  and  full  work  on  the  subject,  giving  the  most  recent  liscts,  and  including  also 
rsMtions  with  acids  and  other  chemical  reagents^ 
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Before  preseDting  the  Tables  for  determining  specie^,  a  few  facte 
K>n  some  prominent  minerals  may  be  slated,  tliat  may  aid  the 
ident  in  naming  tiie  specimens  tA'  his  Cabinet. 
1-  QiiarU, — No  mineral  is  more  common,  or  more  varying  iu  its 
r)lar»,  than  quartz.     It  is  the  most  abniidant  ingilediont  of  gravel 
is,  of  the  pebbles  of  the  fields,  and  of  the  sands  of  shores,  aa 
II  tts  a  characteristic  ingredient  of  granite  and  many  rocks.     It 
ill  therefore  be  everywhere  encountered   bv  the  student.     He 
ill  hardly  err  in  pronouncing  a  specimen  to  be  nuartz,  whatever 
the  color,  if  on  trial  he  finds  it  equal  to  7  in  hardness,  and  there- 
fore scratching  glass  with  facility  and  not  attacked  by  a  file— nntat 
I     all  cleavable — infnsible  before  Ihe  blowpipe^nat  acted  npon  by 
acids  hot  or  cold — easily  diss^olved  to  a  bead  before  the  blowpipe 
with  carbonate  of  soda — specific  gravity  not  over  2-84,     Alter  a 
^^ittle  experience,  the  hardna^s  ana  absence  of  cleavage  will  suilice 
^Hd  detenaine  it  in  almost  all  \ti^  vai'ieties. 

^B   Ccdcife. — The  mineral   next  in  abundance   to   quartz,  and  as 
^Karied  in  its  aspects,  Ls  limestone  or  calcite.      Here— a  knife-point 
HKasily  scratches  the  surface — a  drop  of  dilute  muriatic  acid  causefi 
^^kn  immediate  effervescence — the  blowpipe  does  not  produce  fusion, 
but  gives  an  intense  light,  and  the  mineral  after  beating  is  alkaline, 
(being  reduced  to  quicklime} — the  specific  gravity  is  not  over  2*8 — 
tad  when  not  compact  massive,  there  is  a  very  perfect  cleavage. 
I         Zeolites. — ^The  hydi-ous  silicates  of  alumina  and  some  alkali  or 
I     earth  (potash,  soda,  or  lime)  are  often  called  zeolites.    Tliey  are 
most  commonly  found  associated  together  in  cavities  or  seams  in 
amygdaloidal  rocks,  though  occurring  also  in  other  rocks,  as  gran- 
ite, <fec.     On  page  317,  Vol,  II,  several  groups  are  mentioned.    Tlie 
Stilbite  group  is  distinguished  by  its  pearly  cleavage ;  tlxe  forms 
^^     often  laminato-radiate,  and  a  driLsy  surface  ot  a  crystalline 
B  is  made  up  of  narrow  oblong  projections. 
In  Group  IV,  there  is  no  perfect  pearly  cleavage ;  the  forms  arc 
ften  acicular,  and  radiated  masses  consist  <if  slender  fibres,  with 
lie  exterior  ol\en  made  of  the  squarish  blunt  or  acute  extrem- 
Sea  of  crystals.     The  other  groups  do  not  present  fibrous  forms ; 
be  species  occur  mostly  in  short  and  stout  glassy  crystals,  anal- 
cimo  showing  usually  faces  of  the  trapezohedron  (f.  39)  and  cha- 
"  izite  often  in  rhombohedrons  which  are  nearly  cubes* 

Uornhhnde,^  Pyroxene^  Eoidote. — ^Tliese    minerals  fall  among 

%hi/drous  species  that  are  J-itslbh  before  the  blowpipe  and  have 

I  uncdorca  streak.     Epidote  has  commonly  a  characteristic  yet- 

UnjDuh-green  color,  and  this  variety  is  imlike  anjr  pyroxene  or 

*  E>niblende ;  it  shades  into  brown,  gray,  and  grayish-white,  and 

lay  sometime  be  red.      Hornblende  and  Pyroxene  vary  from. 

hnte  t«->  black  through  grass-green  and  olive-green  shades*     Horn- 

lende  and  Pyroxene  are  distinctly  cleavable,  and  prisms  when 

oken  longitudinally  often  show  a  cleavage  plane  or  splintery 

*      Epidote  has  no  very  distinct  cleavage^  and  the  crystals 
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and  coltimTiar  forms  have  a  more  solid  aspect,  with  a  smoother 
surface,  without  any  spHnler}*  appearance  in  the  fracture  or  a 
tendency  to  fiirther  subdivision  of  the  columnB.  In  this  last  it 
resembles  columnar  Tourmaline,  which  is  also  distinct  from  Horn- 
blende in  ite  mt>re  compact  look,  with  no  vertical  lines  of  cleavage 
in  the  several  fibres  or  eohmms. 

Hornblende  and  Pyroxene  are  often  distinguished  with  difficulty 
when  not  in  crystals,  except  by  the  aid  of  chemical  analysis.  The 
crystals  of  IlornVjlende  are  otlen  six-sided  prisms,  with  angles 
ap|>roaehing  120'*  (two  angles  of  124^°  and  four  of  about  IIS*^)  or 
rnombic  prisma  of  124^'^ ;  while  Pyroxene  crystals  ai'e  as  commonly 
four-sided  prisms  near  90°  in  angles,  (87°  6'  and  92°  54^),  or  eight- 
sided  prisms  near  135^  in  each  angle  of  tlie  prism. 

Jfml8j?ars,—ThB  feldspars  are  6  to  7  in  hardness,  and  occur 
either  m  tabular  crystals  or  cleavable  massive ;  never  fibrous 
columnar  and  rarely  granular;  the  lustre  is  vitreous,  sometimes 
inclined  to  pearly,  and  the  colors  are  white  to  flesh-red  com- 
mon ;  but  Bometimei*  bluish,  greenish,  and  brown.  There  is  one 
perfect  cleavage,  giving  a  smooth  surface;  another  less  perfect,  at 
right  angles,  nearly  or  quite,  with  the  fomier :  if  at  rigot  angles 
tlie  species  is  Orthoclase ;  if  varying  three  or  four  degrees  from 
ninety,  it  is  triclinic  and  therefore  some  other  feldspar, 

Spodnmene  is  a  whitish,  prayish,  or  paie  greenish  mineral^ 
resembling  a  feldspar;  but  it  has  two  very  distinct  cleavages 
making  between  them  an  angle  nearly  oi  135*^, 

Mica^eou^  Minerals, — ^The  following  are  the  names  of  the  onl^^ 
unmetallic  minerals  that  are  properly  micctc^miM  in  any  of  their 
varieties — that  is,  which  consist  of  very  ihin^  easily  separcMe 

1.  Mii9oomis^  Phlogopite^  Biotits^  L^ndolite. — Closely  related^ 
with  laminse  elastic,  unless  they  have  undergone  alteration — 
aftV>rding  no  water,  or  only  a  trace  in  a  tube — B,B.  fusing  only  on 
the  edges;  with  acids,  little  or  no  action;  with  cobalt  sohition 
sometimes  a  clear  blue,  but  usually  dull  G.=2*75 — 3*2  ;  H.— 1-5 
—2,     See  further,  pn.  221  to  227. 

2.  Pyroph/UiUj  Margarik^  EuphyUite. — Lamin«3,  (excepting  in 
Pyrophyliite),  rather  brittle,  colora  wliite  or  pale,  affording  water 
in  a  tube ;  llR  fusing  on  thin  edges ;  Pyrophyliite  swells  out  With 
acids,  little  or  no  action ;  a  blue  color  with  cobalt  solution*  G.=2*7 
—3-1 ;  H-=3'5— 4*5,  (1;5  in  PyroDhyllite.)    See  pp.  291,  300,  30», 

8.  Chlorite^  RipiiMitey  Clinocfd4>re^  Pyrosdents, — LamiufC!  nol 
elaatie,  flexible,  affording  water  in  a  tube — ^feel  often  a  little 
greasy — B.B.  fusing  on  the  edges,  more  easily  than  the  preceding ; 
m  oobalt  solution  no  blue  color.  Somewhat  attacked  by  acifS; 
colors  mostly  dark  green,  except  pyrofKderite,  which  is  often 
roddiah.    See  further,  pp.  291-2J>6, 

4.  Tiifc.— Like  the  last  in  moet  of  the  characters,  but  lamisw 
more  greasy,  much  softer,  and  lees  thin,  and  color  moetly  veiy 
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le  green;  B.B.  infusible,  and  with  aciJg  not  dissolved;  with 
obalt  flolutionj  with  some  difficulty,  a  reddish  color. 

5.  Brnei/^. — Somewhat  like  talc,  whitish  or  greenish  in  color; 
uB.  infusible,  heated  in  a  tube  affords  water;  in  ths  (wids  entirely 
\tuble  wUhmd  effervt-aeence.     See  further,  p.  133. 

6.  DiiJliige^  Jlypirrdhem,  Bramite,  CtinkmiU^  Chloritoid, — 
nearly  micaceous,  though  more  properly  foliated.  The 
!  are  brittle,  and  do  not  separate  easily.    The  same  is  true  of 

Aolite,  which  has  some  resemblance  to  talc,  and  diflers  from 
lie  species  just  enumerated  in  having  a  greasy  feel. 

7.  Gypsum, — A  crystallized  variety  :  it  is  very  soft,  lamina?  sep- 
able,  nardly  flexible  without  breaking,  often  transparentj  and 

Bnerally  colorless.  B.B.  whitens  and  crumbles,  but  fuses  only 
ith  difficulty, 

8.  UmniUy  (p.  430),  lied  Zinc  Ore,  (p.  IIOV  Copj/er  Mica,^  (p. 
28V — -Uranite  is  bright  green,  or  yellow ;  Red  Zinc  Ore  is  bright 

deep  red ;  Copper  Mica  is  deep  green.  Crysta-Is  of  Uranite  are 
^oare  tables,  ana  those  of  Copper  Mica' hexagonal.  Copper  Mica 
^ves  a  copper  reaction;  Red  Zinc  Ore  is  oxyd  of  zinc.  Krytlirine 
"[»balt  Bloom)  is  peach-blossom  red  in  color,  with  often  a  bluish 
^ge.  Pharmacolite  and  Yivianite  have  also  a  very  perfect 
cleavage  in  one  direction. 

The  cliissifi cation  in  the  body  of  the  work  may  be  conveniently 

used  in  determining  species.     A  specimen,  for  example,  may  be 

^ksily  ascertained  to  be  a  sulphate,  and  next  a  hydrous  sulphate, 

**  such ;  and  then  by  turning  to  the  section  containing  hydrous 

tlphates,  a  few  furtner  trials  will  enable  the  student  to  ascertain 

rhich  of  the  species  described  he  has  in  hand.     To  facilitate  the 

tee  of  the  work  in  this  way,  a  few  remarks  on  certain  compounds, 

i&  adflition  to  tliose  to  be  derived  from  the  chapter  on  chemical 

and  blowpipe  analysis,  are  here  offered,  and  also  an  index  to 

le  of  the  prominent  classes  of  species. 

Sulphurtts^  SulpkaUs, — Sulpluirets  may  have  a  metaUi^  lustre, 
'  an  wnrnetallic  lustre  with  a  colored  streak.     Only  Blende  (sul- 
phuret  of  zinc)  and  Voltzite  (an  oxysulphuret  of  zinc)  have  an  un- 
metallic  lustre  and  an  imwlored  streak.     Consequently,  with  these 
Kc^ptions,  any  unmeiallie  species  with  an  mimtored  streak^  which 
9  freely  of  snlpkur^  must  be  a  sulpfmie.    The  sulphates  are 
Tmmetallic  in  lustre,  and  they  are  often  colorless.     Helvin, 
ijne,  and  Nosean  are  silicate  containing  a  very  little  sid- 

Phosphates, — All  the  phosphates  have   an  umnHa/iic  imtre, 

be  streak  may  be  colored  or  uiieohred,    Mone  of  them  are  sobdds 

waier^  or  have  taste,  excepting  a  single  phosphate  of  ammonia; 

"  the  pure  phosphates  give  no  od&r  m  any  way  before  the  Uow- 

Besides  the  direct  test  for  phosphorus,  the  tests  for  carbonic 

%eid,  boracic  acid,  sulphur,  separate  them  from  the  cdrbonates, 
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borates,  and  sulphates;  the  test  for  flooriiie  from  fluoride,  althrnigh 
trace:^  of  flaoriiie  often  occur  in  phoephatea;  the  complete  solu- 
bility (without  gelatinizing^  in  muriatic  acid,  liot  or  cold,  dis- 
tinguished them  from  the  silicates.  There  are  the  following  ex- 
ceptiona  to  this  last  character:  viz.,  Xenotime,  Childreuite,  Mona- 
zite,  Turqaois,  Lazulite,  which  are  also  B.B.  infusible. 

MUvbdaUs^  Tunmiates, — The  MolybdatesandTungstates  are  urir 
mdalhc  in  lusire.  The  streak  is  colored^  (yellow  or  y eDowish ,  rarely 
red  from  chrome,)  excepting  in  Scheelite,  which  ia  often  white. 
Specitic  CTairiiy  never  under  6, 

OolmmHsUij  Tantalates. — Mostly  anbraetalHc  in  lustre,  with  an 
i/OD-blEck,  velvet-black,  or  brownish  black  color.  But  Wohlerite 
and  PyroclJore  ar«  yellow  to  brown,  and  Yttrocolumbite  yellow 
lo  Mack ;  streak  yellowish  to  nearly  colorlet^s. 

See  ia  th©  second  volume  for  description  of  species  of— 

Mp^sreU,  Bol  ooDtAiaing  Anenk,  Bismuth,  Sdeoium,  or  AntirouDj,  pp.  87  to  66^ 
•0^  ••  to  71.  127. 

An«u«r«tA,  or  SulphnreU  coDtaining  Arsenio,  Antlmoiiy,  Bismutli^  pp.  SI — 3^^ 
41,  44,  62— «S,  67,  7»-^8,  UL 

▲tmbio  and  AotunoDj  Ozyd«,  pp,  139 — 142,  410« 

IMoiUlinsU,  pp.  42,  43,  52. 

Tollorttts,  pp.  21,  44,  64,  65. 

Floorids,  ChlohdA,  Bromida,  lodids,  pp.  S9 — 98,  127,  128,  1S8,  46S. 
►  6tilpliAte«,  AtihjdrouB.  p.  864;  Hydrous,  p.  S76;  Selonatoa,  p.  375. 

Arsenates,  Pbospbatet,  Anhjdroua,  p.  S$»6;  Hydrous,  p.  41 L 

Borates,  p,  S92.  Se«  also  Silicates  coataiuiitg  Boracic  Acid,  DaDburite,  Axinite, 
Tourmaline,  DatboUto. 

Nitrate*,  p.  183. 

Carbonates^  Anhydrous,  p,  434 ;  Hydrona,  p.  454^ 

Vatiadatea,  CKromatea,  pp.  859 — 864. 

Columbatos,  TanUlatea,  TongsUtee,  Molybdates,  pp.  346— S08* 

Or4»  of  SiWer,  8ulphurats,  pp.  87,  4^;  Sulpho-aneaiuroU,  Arseniiirets  or  Antl- 
cDOQiureta,  pp,  85,  76—68 ;  Seleniureta,  p.  43  \  T^lturets,  pp.  44,  64;  Chlorid,  Bro- 
nid,  lodid,  pp.  92,  98,  96. 

area  of  QuieksilTer,  Salphuret,  p.  48;  Sclenmret,  p.  62;  Chlorid,  lodid,  p.  81»,  96. 

Ore*  of  Copp«r,  Solpbureto,  pp.  88,  46,  66,  68;  Arsenical  or  Antimooia^  pp.  86, 
Tt,  n.  fit,  ^4-^88;  Seleniureta,  p.  48;  Oxyds.  pp  1^)1,  10^,  117,  1*22;  Uxycfilorid. 
p,  t>8;  giU«sU,p^  809;  Chrotnates,  p.  360;  Sulphatee,  pp.  S75,  889,  3Ul;  I'hoa- 
fhafas,  AfMfuOaa,  pp  412,  419—421,  426,  426,  428,  429;  Carbonatee,  458. 

Or««  of  Load,  Sulphurets,  pp.  89,  41;  Seleniurets,  p.  42;  Tollurets.  pp.  44,  66; 
hMmmM  MphtiFeta,  pp.  74-^8;  Cblorid.  d.  97;  Oxyda,  pp.  1U9,  117,  126; 
0mMoHd»   |i.  1/7 ;  TungsUte,  p.  848  ;  Molybdate,  p.  849  ;    Uhroroate,  Vonadate, 

462;   8olphaU«,    870-874,    8)10;   Sehnato,   p.  376;    Phosphate,  pp.  400, 

wmAf^f.  40)  ;  Carbonate,  452. 

Om  0i  Cobalt  and  Nickel.  Sulphoreta,  pp.  41,  42,  49,  67 ;  Bismuth,  p.  46;  Antt 
SmUI  •r  Ar«ontcal.  pp.  62,  68,  56-^9,  61,  68,  67  ;  Sulphate,  p.  886 ;  AitenaU,  pp. 
418,  418  ;  CaH»OB*U,  46L 

Or«a  of  Iron.  Hnlphu rets,  ppw  50,  64,  60,  68;  Arsenioal  or  Antimonial,  pp.  81,  62» 
ti;  Usy<ls,  pp,  102  —  106,  118—116,  129,  181;  Sulphate,  pp^  880,  383,  386.  887, 
lii^  HofgU,  PPL  8'j6.  ;  Phosphate,  pp.  899,  406—408.  415,  424,  427,  481  ;  Arsenato, 
•.  4lMtt.  ■**<  i  Carbonate,  444. 

Mpwm  of  Wmm  and  Cadmium,  Solphuret,  pp.  46,  61 ;  Oxyd,  p.  110;  OzTsnlpbttretk 
m  kti'f  iMttliili^ pffc.  166. 189,  818  ;  Sulphate,  p.  884 ;  Phosphate,  pv  409 ;  Arsenate,  p. 
4..      «.»i4^Mi0|4^447. 460. 

r^l^Mtlbi  liaipbtireta,  pp.  88,  78,  77,  88,  82;  Tellttiio.  21 ;  Silieato,  181; 
*  Caf^osalo,  462, 

..^wlMlJiM»f.  iivlpbtifOU,  p.  8S;  Oiydi,  pp.  140^142,  4ia 

/,.^  W  Af^mkM^  &iilplitir«ta,  pp.  81,  82;  Oxyda.  p.  189. 
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Orat  of  llttnganeae,  Anenieal,  p.  68 ;  Solphuret,  p.  41,  66 ;  Ozyds,  pp.  118, 126, 
180,  185,  186 ;  SiUcaU,  p.  167,  186 ;  Phosphate,  ,pp.  897,  406-408 ;  Carbonate, 
446,46a. 


Otes  of  Molybdenimi,  Tungsten,  Snlphnret,  p.  66 ;  Ozyd,  pp.  148, 144^ 

Qret  of  Tin,  Snlphnret,  p.  70 ;  Oxyd,  p.  118. 

Ores  of  XJraninm,  Ozyds,  p.  107  ;  Sulphate,  pp.  886,  892 ;  Phosphate,  pp.  480  ; 


Carbonate,  461, 462. 
Ores  of  Titaninm,  Ozyd,  pp.  120—123  ;  other  ores,  116,  268,  846,  etc. 


The  following  are  the  Tables  for  the  determinatioii  of  Species. 
Bj  Infu^ible^  or  nearly  sOy  is  meant  either  wholly  infusible  or 
fusing  only  with  great  difficulty  on  the  thinnest  edges.  The 
abbreviations  employed  are  explained  beyond,  (p.  264). 

TABLE  I. 
L  SOLUBLE  MINEKALS:   minerals  soluble  in  water  and 

HAVmO   TASTE. 

L  Carbonates:  effervescing  with  muriatic  acid;  fumes  in- 
odorous. 

IL  NrTRATEs:  defia^ating  more  or  less  on  burning  coals;  ef- 
fervescing witn  sulpnuric  acid  and  not  with  mtric  or  mu- 
riatic. ' 

nL  Chlorids:  effervescing  and  giving  off  suffocating  fumee 
with  sulphuric  acid,  and  not  with  muriatic. 

rV.  SuLPHATKS  AND  Phosphates  :  no  effervescence  with  either 
of  the  acids ;  B.B.  a  sulphur  or  phosphorus  reaction. 

1.  Little  or  no  metallic  reaction. 

2.  Reaction  of  iron,  manganese,  cobalt,  zinc,  or  copper. 

V.  Borates  or  Boracio  Acid  :  not  effervescing  witli  the  acids ; 

B.B.  boracic  acid  reaction. 

VI.  Arsenous  Acid  :  B.B.  on  charcoal  alliaceous  fumes. 

n.  INSOLUBLE  MINERALS. 

I.  LUSTRE  UNMETALLIC. 

A.  STREAK  UNCOLORED. 

a.  B.B.  NO  odorous  or  visible  fumes  on  charcoal,  wtfh  or  wtth- 
ouT  FLUXES ;  globule  obtained  by  reduction  not  malleable. 

1.    When  jndverizedy  wholly  soluble  to  a  liquid  state  in  one  or 
more  of  the  acids ^  {eolct  or  hot);  none  gelatinizing. 

*  B.B.  infusible  or  nearly  so,  (p.  267). 


f  OarhamO^w!  when  pnlTerisad,  efferrflteiag  mors  or  1«I0  in  ^mdM*, 
fmam  ioodoroos,  reddening  litmiif  pAper. 
EhUphaif,  PkotpkattM,  Ox^ :  no  effenreteenee  with  AcidiL 
f  f  J/luoridtt  B&rat€§,  OxatattM. 

B.B.  fusible,  Q).  260). 

'  O^thontUtB :  when  pulverized,  e^TerTesmng  m  nbore. 

'f  Fho9phUe9,  Suipkaiea:  no  fl^erreseance  with  ecidi;  B3L  m  snlpbar 

or  pDOAphoruB  reaction, 
f  f  FluorioM  I  a  flnorine  reaction,  and  none  of  phoapbomab 
f  f  I  Morales :  no  dff^rreacence ;  KB.  reaction  of  horaeic  aoid. 


?, 


8.  Sdufde  in  aoida  /  the  sUiea  ffdaHmsinff :  SiUcaim. 

•  B.li  ififiisible  or  nearly  bo^  (p.  27l), 
••  B.H.  fusible,  (p,  271). 

4  Uydrous. 
\\  Anhydrotaa. 

8.  ffiBoMh  in  <icidsy  ar  partly  aohthle  mithout  ffdoHmmng. 

•  H,B,  infusible,  (p,  274). 

♦  RB-  reaction  of  tulphtir,  phosphorm  or  fluorine. 
II  Uydroiii:  BvB.  no  phoRnhorns  rt'notioti;  H^drouM  §%licat«t  of  maf- 
n€»4a,  aiumina,  or  oxya  of  trim,  mth  optii  ttnd  hjfdraUs  of  a/uintiM. 
fff  Anhydrous  (p.  277). 

••  H.B.  fusible;  {includes  no  phosphates),  (p.  280). 

f  8uiphaUa :  iulphur  reaction, 

4+  Hydroua;  B.B.  no  sulphur  reaction;  O  below  8*8. 

Iff  Anhydrous:  RB.  no  eulphur  rejwtion.  (Helvin  except«d)v  (p,  StS). 

h.   B.B.  KrnwM  fi  mks,  or  a  malleable  globule,  (p.  286). 

•  B.B,  globule  of  Iwid  with  the  fluxea  on  charcoal  if  not  without, 

and  lead  oxyd  on  charcoal ;  no  fumes  of  Arsenic,  Selenium,  or 

Antimony. 
•♦  B.B.  iucxlorous  fumes  of  Zinc,   Bismuth^   Antimony,  Tellu- 

riuiiL 
•♦♦  B.B.  odorous  fumes  of  Arseoie  or  Selenium. 
%♦♦#  B.B.  wholly   vaporiiable,  with   fumea  of  QiiiokBtlver   and 

Cblorine. 

B,  STREAK  COLORED. 
a.  B.B.  Si*   FnMF2i   wmiour  oh  wrrii  thk  kixxhb;  globule  wot 

IIAIJ.tCAULK. 

•  B.B-  infuaible  or  nearly  so,  (p.  288)* 

IGeUtini«<«  with  acids. 
f  Koi  golatinitiug  with  acidjk 
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B^.  foBible,  (p.  291). 

t  GeUtinize  with  acids. 

Not  gelatiniziDg  with  acids ;  B.B.  phoBphorca  reaction, 
f  Not  gelatinizing  with  acids ;  B.B.  no  phosphorus  reaction. 


\[ 


I.  B.B.  NO  FUMES,  EXCEPT  SOMETIMES  OF  LEAD ;  A  MAM.tbatit.tc  METALUO 
OliOBUI^  (p.  294). 

^  B.B.  infusible ;  a  globule  of  tin  or  copper  with  soda. 
**  B.B.  fusible;  a  globule  of  lead,  copper,  or  silver;  no  fumes  of 
Arsenic,  Sulphur,  Selenium,  or  Antimony. 

4  Gravity  below  4*6 ;  Orei  of  Cotfper. 

tt  Gravity  above  4*6 ;  Orei  of  Lead,  Copper,  or  Siher. 

C.  B.B.  VAPORIZING  WHOLLY  AND  EASILY  IN  FUMES,  LEAYINO  NO  METAL- 
UO  GLOBULE,  (UNLESS  ANTIMONY  OE  BISMUTH),  (p.  296). 

d,  B.B.  FUMES  OF  ABSENIG,  SULPHUR,  ANTIMONY  OR  OHLORINB  ;   LEAT- 
INO  A  GLOBULE  WHICH  IS  NOT  MALLEABLE,  (p.  297.) 

*  B.B.  fumes  arsenical. 

**  B.B.  fumes  not  arsenical. 

e,  B.B.    FUMES  OF  SULPHUR,  ARSENIC,  ANTIMONY,    CHLORINE,  BROMINE, 
OS  IODINE ;   A  MALLEABLE    GLOBULE  OF  COPPER  OR  SILVER,  (p.  298). 

*  B.B.  fumes  of  Arsenic,  Sulphur  or  Antimony. 

**  B.B.  fumes  of  Chlorine,  Bromine,  Iodine  or  Muriatic  Acid. 

n.  LUSTRE  METALLIC. 
A    STREAK    UNMETALLIC. 

a.  B.B.  NO  FUMES,  (p.  300). 

*  B.B.  infusible,  or  nearly  so ;  colors  steel-gray  to  black. 

(With  muriatic  acid  fumee  of  Chlorine ;  contain  mang^neee. 
f  No  fumee  of  Chlorine  with  muriatic  acid;  (no  hydrous  speoiee). 

**  B.B.  fusible. 

J.  B.B.  GIVINO  OFF  FUMES,  (p.  302). 

*  B.B.  fumes  of  Arsenic  associated  sometimes  with  Sulphur ;  do- 
bule  brittle ;  color  whitish  with  sometimes  a  reddish  or  yellow- 
ish tinge,  excepting  Tennantite,  which  is  black 

**  B.B.  fumes  sulphurous  or  antimonial,  not  arsenical ;  globule 
brittle ;  colors  rather  pale,  excepting  Manganblende,  which  is 
black. 

**•  B.B.  a  malleable  globule,  or  mineral  wholly  vaporizable,  (p. 
804). 

4  B.B.  A  globule  of  lead,  silver  or  gold. 
f  f  B.B.  A  globule  of  copper  or  tin. 
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B.  STREAK  METALLIC. 

Not  maixeable,  (p.  306). 

*  B.B.  no  fumes  ;  infusible, 
**  B,B.  fumea  ;  globitle  not  miifleable. 

***  B,B.  fumes ;  malleable  globule,  or  minemi  wholjj  vaporiza- 
ble* 

■|  B,B.  wholly  and  easily  vtkponiahU,  (oraa  of  lead  not  included). 

1 1  B,B.  A  malloable  globule;  fiimei  odorous 

I  B.B.  0  globule  of  lead  or  ailirer,  without  copper  or  any  copper  reae- 

tio[i, 
1}  B.B.  a  globule  of  copper^  or  of  silver  or  lead  aloDg  with  copper; 

a  copper  reactioo. 
fft  B.B.  a  maUeable  globule;  famee  iuodoroua. 

b.  Malleable,  (p.  309). 


i 
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BB 

Bo,  bok 
fik,  bkh. 
Bar. 
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in  the  following  pages* 

Muriatic  acid. 

Nitric  acid. 

Opaque. 

Salt  of  phosphorua. 

Pearly. 

Prisma. 

Red,  reddiah. 

Had  t  A  ted, 

Renifono. 

Carbonate  of  soda. 

Soluble,  solution* 

Stalae  title. 

SielUt4i 

Translucent  on  edgee  only. 

Sera  i  transparent 

dulphureoua. 

SiibmetalUc. 

Sulphuric  acid. 

Translucent, 

Transpareot 

Vitreousw 

While,  whitish. 

Yellow.  yellowialL 

The  constituents  of  the  species  are  in  all  cases  stated,  aud  they 
ftre  ftn  indication  of  the  Mowpipe  reactions,  both  as  to  whether  a 
mioeral  afibrdn  water  in  a  matrass  or  not,  and  the  eflects  of  the 
IMtftUic  oxyds  and  other  ingredients  present.  Hie  page  on  wliich 
Aa  ipeetiM  M  described  at  length  is  added,  that  the  etudent  mar 
rmolve  hij»  final  doubts  bj^  a  reference  to  the  full  descriptions. 

The  Kcjman  niimeralB  indicate  the  system  of  erystafliiyition,  in 
tiw  order :  I,  Monometric ;  E,  Dimetric  j  III,  Triinetric ;  IV,  Mo- 
Bodioic ;  V,  Triclinic  ;  VI,  Uexa^nah 

jUUr  Mch  subdivifiion  in  the  ffdlowin^  Table^  there  is  a  cata- 
1mm  of  ibe  species  of  the  Buhdivision  that  occur  foliated  or 
SiMi  io  iocne  or  all  varieties,  al$o  a  list  of  the  species  arranged  ^ 
gfgOfvlfaMt  to  thc^ir  specific  gravitii^.     As  species  often  vary  much, 
li^  wmMtimcB  Call  into  more  than  one  of  ibe  sections  in  the  fol- 


following  are  tlie  abbreviations  used 

Antimony.  Mur. 

Ar»eDif*al.  NU. 

Blue,  bluish.  Op. 

Before  the  Blowpipe.  Ph&§. 

Brown,  browuish.  Fly, 

Black,  blackish.  Pons. 

Borax.  R,  rdh, 

CleaTttge,  Oteavable^  Rad. 

Crystau,  Oryetalllne^  Ren. 

Pecrepitate,  Soda, 

I>iffleult,  difficulty.  Sol. 

Effloresi'e.  Stalact. 

ExfoliatCL  StcL 

Fibrous.  Strl 

Ft»liiited,  Strp. 

Fusible.  Fusion.  Sulph. 

Gelatinite.  Bubmet 

Green,  greenish.  BhL 

Granular.  TrL 

Gray»  grayish.  Trp, 

losolubleJ'  Yit. 

lotumeeee.  W,  wb. 

MetalUe.  Yw,  ywh. 
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I.  SOLUBLE  MINERALS,  HAVING  TASTE. 

I.  Cakboh ATB8 :  effervescing  with  muriatic  acid ;  fumes  inodorous. 
B.B.  either  fuse,  liquefy,  or  vaporize. 

HardoMB. 
Cttbi  AjuaoiiiA,  WhitiAh  oru«U.    Odor  of  Ammonim.    454. 

Natron,  1— 1-6    Crosto:  0  l'4aS;  w»gyh;  taste  alkaline ;  efflor;  JTa^O, 

Aq,  45&  7V<ma  has  O  2-11,  464.  TkermonatriU  haa 
G  1-6-1 -6,  466. 

GajLoasite,  2— S       IV;  cryst;  Q  l-^^i;  ywh-w;  yit;    taete  weak;   KB. 

decrep,  opaque,  like  calcite.    Sfa,  Oa,  0,  Aq,  466. 

n.  NiTBATKs:  deflagrating  on  burning  coals;  effervescing  with 
sulphuric  acid,  but  not  with  nitric  or  muriatic. 

Kitrooaleite,  Silken  tufts,  efflor ;  vit ;  taste  sharp,  bitter ;  Tery  deliq ; 

BB  slight  deflagration,  fuses  and  dries ;  da,  1^,  Aq,  4S4. 
NitntiBe,  1*6— S    VI ;  rhombohedral ;  efflor ;  mas ;  G  2—2*8 ;  w,  bnh,  ywh ; 

yit;  trp;  taste  cooling;  BB  yw  flame;  K'a,  1^,  488. 
Kltre,  2  III;   120^;  in  crusts;   acic  oryst;   G  1*987;  w;  Tit; 

strp ;  taste  saline  cooling ;  BB  flame  not  yw ;  &,  ft,  488. 

m.  Chlobids:  effervescing  with  suffocating  fiimes  witli  sulphuric 
acid,  and  not  with  muriatic. 

Stl  Ammoniac,        1— 1*6    Whitish,  ywh,  gyh ;  crusts;  pungent  saline  taste;  odor 

of  ammonia  with  soda,  92. 
SylTine,  2  I;  mas;    w;  vit;  taste  saline;  BB  flame  not  yellow; 

K,  CI,  90. 
Common  Salt,         2*6         I ;  cryst ;  mas ;  w,  ywh,  rdh,  bh ;  trp ;  taste  saline ;  BB 

flame  yellow ;  Na,  Gl,  90. 

IV.  Sulphates  and  Phosphates  :  no  effervescence  with  eithe^of 
the  acids.    B.B.  sulphur  or  phosphorus  reaction. 

1.  B.B.  little  or  no  metallic  reaction.     (AH  but  ThenardUe,  Olauberite,  Beuuin  and 
Ql€uerite,  contain  water.) 

Haseagnine,  In  ywh  crosts.     Odor  of  ammonia  with  soda,  879. 

OlaoberSalt,         1*6—2    IV;  efflor   crusts;  G  1*48;    w,  wh;   taste  cool  saline, 

bitter ;  BB  fuses,  flame  y  w ;  JTa,  S,  Aq,  886. 
Alum,  2 — 2*6    I;  fibrous';  crusts;  efflor;  G  1-76—2;  w,  ywh,  rdh;  taste 

astringent ;  very  soluble ;  BB  intum,  spongy ;  Si,  S, 

Aq,  with  i,  iSTa,  Ag.  ^e,  ftn  or  Am,  882. 
Epsomite,  2 — 2*6    III;  mas;  cryst;  G  1-761;  w;  vit;  taste  bitter  saline; 

Astrakanite,  BB  deliq ;  flame  not  y w ;  fig,  9,  Aq,  884.    Astrakan- 

ite,  fig,  S'a.  S,  Aq,  879. 
Pdykatite,  2—8       in  ;   massive  ;    eubfibrous ;   G  2*7 — 2*8 ;   rdh ;   trl,  op ; 

taste  bitter  astringent,  very  weak ;  BB  fus  II;  &,  fig, 

Ca,  S,  Aq,  877. 
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2—2-6    III;  cryst;    G  2*78;   w;   tU;  tri;  «fflor«8C«t;  BB  yw 
flame;  Sfa^S,  866. 
IV;  cryst;  G  2*7 — 2*9;  ywh,  gyh;  vit;  taste  weak  sa- 
line; BB  decrep;  trp  glass;  ^a,  Ca,  S,  874. 
Prisms;  acic;  efflor;  w;  taste  saline,  bitter;  ftg,  JTa, 

S,  876. 
fib;  massive;    crusts;  w,  ywh,  rdh;   vit;  silky;  taste 

like  almn ;  BB  intnm ;  fas  I  very  sol ;  H,  5,  H,  881. 
Ill;   massive;   cmsts;   G   1-7— 1-75;    w,bh;  gnh ;  trl; 
taste  saline,  bitter ;  BB  fus ;  no  intnm ;  &,  5, 866.  Mii- 
enite  is  a  sulphate  of  potash  containing  water,  p.  866. 
S.  B.B.  reaction  of  Iron  (in  Copperas,  Botryogen,  Iron  alum).  Manganese  (in  Mangan- 
ese alom),  Zine  (in  Goslarite),  Copper  (in  Cyanosite),  Cobalt  (in  Bieberite). 
Uranium  (in  Johannite),  and  Nickel  (in  Pyromeline.) 


llienardite, 

Glanberite, 

Renssin, 

Alonogen, 

Olaaerite, 


2—8 


2—8 


2—8 


Copperas, 

Copiapite, 

Coquimbite, 

ApaUlite. 
Iron  Alum, 

Voltaite, 

Manganese  Alnm,  2*6 
Ooslarite, 


Cyanoaite, 


Biaberite, 
Johannite, 


Pyromeline, 
Botryogen. 


2  Croats ;  massive ;  vit ;  gn,  gnh-w  ;  w  on  exposure ;  trp, 

trl;  taste  sweetish-astringent,  met;  BB  magnetic;  ^e, 
5,  Aq,  886.  Copiapite  is  yellow ;  887 ;  Coquimlnie, 
wh,  ywh,  bnh,  880. 

2*6  I ;  crust ;  G  2 ;  ywh,  gnh ;  taste  met-astringent,  or  chaly- 

beate ;  BB  iron  reaction  ;  te,  Xl,  S,  Aq,  888.     Volta- 
ite is  sometimes  black,  883. 
I ;  crusts ;  fibrous ;  G  2 ;  ywh,  rdh ;  taste  met-astringent ; 
BB  manganese  reaction ;  Jln,  Si,  S,  Aq,  882. 

2 — 2*6  III ;  incrustations,  massive ;  w ;  vit ;  trp,  trl ;  BB  intum  ; 
taste  astringent,  met ;  Zn,  S,  Aq,  884. 

2-6  V;  massive,   earthy;   G  2-218;  bright  blue;   utrp,  trl; 

taste  metallic,  nauseous ;  BB  on  charcoal  copper ;  Cu, 
S,  Aq,  880. 
IV;  stalact;  crusts;  /f«sA  and  rose-red;  trp,  trl;  taste 
astringent ;    BB  on  charcoal  sulph  ;  with   bar  blue ; 
Co,  5,  Aq,  886. 

2—2-6    IV;   cryst,  massive;  G8'19;  vit;  emerald  green,  gnh; 
ttreak  paler;  trp,  trl,  op;  taste  bitter;  solution  bn 
precip  with  infusion  of  nutgalls;  t),  3,  Aq,  886. 
Capill  cryst ;  also  as  a  gnh-w  efflorescence ;  taste  met-aa- 
tringent ;  contains  nickel,  J^i,  S,  Aq,  886. 

2—2*6  IV;  deep  hgaeinth-red,  ywh;  streak  ochre  yw;  trl; 
taste  slightly  astringent  BB  iron  reaction  ;  9e.  S,  fi, 
887. 


V.  Borates,  or  BoRAac  Acid:  not  effervescing  with  the  acidg; 
B.B.  boracic  acid  reaction. 


HaiM>liA.  1 

M74foboraeit«,      % 


Massive  or  in  scales ;  G  1  '48 ;  w,  j-wh ;  pMy ;  feel  smooth ; 

acidulous ;  BB  fus  I !  flame  gn  ;  B,  Aq,  144. 
Fibrous  and  fol  likegyptum;  G  1*9  ;  w;  trl.  op;  BBfust 

trp  glass,  flame  gnh ;  slightly  sol  in  water ;  in  mur 

easUy  aol ;  Ca,  D^,  B,  Aq.  898. 
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Boru, 
VL 


HardoeM. 

«— 2-6  IV ;  G  1-716  ;  w,  gyh,  bh,  gnh  ;  Tit;  trl,  op ;  tatU  fee- 
bly sweetish-alkAline ;  BB  pufTs  up,  then  fuses  to  a 
glass ;  ^A,  B,  Aq,  894. 

0U8  Acid:  B.B.  alliaceous  fumes  on  charcoal. 

1*5  rV ;  capillary ;  botryoidal,  stalactitio ;  G  8*7 ;  vit,  silky ; 

w,  jwh,  rdh ;  trp,  op  ;  taste  astringent,  sweetish,  189. 


•     n.  INSOLUBLE  MINEEALS,  OR  WITHOUT  TASTE. 

I.  LUSTRE  UNMETALLIC. 

A.  STREAK  UNCOLORED. 

a.  B.B.  NO  OTX)EOU8  OB  VISIBLE  FUMES  ON  CHARCOAL,  WITH  OB  WirHOTJT 
THE  FLUXES ;   GLOBULE  OBTAINED  BY  BEDUCTION  NOT  MALLEABLE. 

1.  WJien  pul/verized^  whoUy  soluble  in  one  or  more  adds  {cold  or 
hot)  without  gelatinizing — Carbonates,  Sulphates,  Phosphates, 
Flnorids,  Borates,  Oxyds. 

•*  Infusible  or  nearly  so. 

t  Carh<maU9  :  when  polverized,  effervescing  more  or  less  in  acids ;  fames  inodorous. 

06s. — ^The  species  are  all  anhydroas  excepting  Hydroroagnesite,  Lanthanite,  and 
Parisite;  the  last  contains  also  fluorine.  All  but  Lanthanite,  Diallogite,  and 
Spathic  Iron  give  an  alkaline  reaction  after  strongly  heating  B.B. 

Hydromagneeite,  2—8*6  Fibrous,  subfol,  earthy,  crust;  w;  in  miirefferv;  Sg, 
y,  Aq,  456. 

Lanthanite,  2*5 — 8    III ;  thin  plates  ;  earthy ;  gyh-w,  ywh  ;  dull,  p*ly  ;  La, 

C,  fi.  466. 

Oaleit«»  1 — 8*5    VI ;  cleav  rhombohed ;  cryst,  fibrous,  massive ;  G  2*5— 

2*78 ;  w,  ywh,  rdh,  bn,  bk ;  vit,  subvit,  earthy ;  trp, 
op ;  BB  intense  light,  caustic ;  in  mur  easy  effery  ;  col- 
umns of  fibrous  var,  have  an  oblique  cross  eleavaje,  and 
in  this  unlike  Aragonite,  Ca,  0,  436. 

Angonite,  S*5 — I     III ;  cryst,  mas,  fib ;  G  2-9—8 ;  w,  gyh,  ywh  ;  trp,  trl ; 

BB  falls  to  powder ;  Ca,  C,  448. 

Dolomite,  8*6 — i    VI;  106°  15';  cleav;  rhombohed,  cryst,  gran,  mas;  G 

2*86 — 8*1  ;  w,  ywh,  rdh,  bn,  bk;  vit;  strp,  op;  in 
mur  slow  efferv ;  Ca,  iig,  0,  with  sometimes  ^e,  and 
then  bn  on  exposure,  441. 

Barytociacite.         4  IV;   106°  66';  cUav ;  G  8*6— 8*7  ;  w,  gyh,  gnh,  ywh; 

trp,  trl ;  BB  with  bar  trp  glass ;  6a,  Ca,  C,  468 ; 
BrorrUite  is  same  compound  trimetric,  461. 
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Emrdotm. 
DiAllogiu,  3-^^4*5  VI;  tl  R;  eleftr quuuto ;  boiryoid,  fib;  G  8*4—3-6; 

▼it,  p*ly;  ro«e-rd;  bu  on  exposure;  trl,  »trl ;  BB  bn, 

iufds,  decrep ;  in  hot  mwr  tSi^r^  ;  JJLd,  C^  446.     Manr 

ffnnoeaUitt  (p.  4&S)  U  the  Mine  <K>mpoiittd  in  rhombic 

prisms. 
Migrieiitt,  4—5        VI;  demi    R;  cryst,  fibroos,   mateire;    G  2*8—8;    w, 

ywb,  rdh,  ba ;  trp,  op ;  in  mur  slow  efferv ;  Ag,  C*,  4 14 . 
Spathic  Iron,  8*6— 4-5  VI;  R  eleav,  raaMive,  foliated;  6  S ■7—8*86 »  rit,  pl'y  ; 

gyh-w,  bnb,  gnh-gy ;  bnb-r ;  trl,  op ;  BB  bk,  miignetic  ; 

in  mmr  sol  dif ;  f^  6,  ofUn  with  Aik,  ftg,  6a,  444. 

Brmuuttritt  is  similar;  G  3^368 ;  w,  ywh  ;  bn  on  e^* 

potnre  Mg,  Pe,  C,  443. 
Parisite,  4 '6  VI ;  dravage  basAll  G  4 '86  ;  bnh-yw ;  Hreak  wh^  w ;  vit ; 

BB  brih;with    hot  trp  glass;    in  mur  alow   sol  and 

eflferv ;  (k,  6a,  0,  F,  Aq.  468. 
Bmithsoaita,  5  VI ;  mas  botryoid ;   p*ly,  Tit ;  wh.  gyb^  gnh.  bnb ;  BB 

fames  of  zinc  ;  Zvk,  C,  447. 

a.    Verjf  dittiiiclljf  foliated  orfibrout  in  mme  tMxrttflies. 
B&rijne«i,  ilai'does»« 

Hydro magnesite,        2-6        Fol,  fib.  Aro^onite,        8*6 — 4        Fib. 


Galeita.                       8— S'6  Fol,  fib. 

Diallogite, 

a*6— 4  5 

Fib. 

W 

Magnesite,                   8—4      Fib. 

yp*thic  Iron. 

8*6 — 4-6 

FoUfiK          f 

u 

I 

»p,OfftTltr 

fl|».0rafl9 

Calc  Sinter  (6a  (3) 

Diallogite, 

8-6—8^. 

Bydromagnesite,                   2'1— 2*2. 

Barytocalcitif 

8-8—8^. 

Calcite,                                    2-6—2*78. 

Bromlite, 

8*7^8^2. 

Magnesite,                               2*8—8. 
Dolomite,                               2-86— .HI. 

Spathic  Iron, 

8*7^^'82. 

Lonthanite.. 

Aragonite.                             2*»— 3, 

Pariiite, 

4*86. 

Br«iuinerite«                         3—3*68 

ff  /*ib«|>Aa<s«,  (Childrenite,  Cryptolito,  Fisebente);  SuiphaUM,  (Alnnite);  Om^, 

Purieliise;  or  H^fAied  O^^dt,  (Brnoite,  Vdlknerite) ;  no  effervescenee  with  adda. 

Bmette,  1*6  VI;  tables;  faliaUd!  lamtnn  flexible ;  also  fine  fibrous; 

G  2-86  ;  w,  gyh ;  p'ly  \  trl,  strl ;  in  nit  sol,  no  tfttrf  ; 

BB  op.  friable,  alkaline  ;  Mg,  Aq,  183. 
Vnlkneriie.  VI ;    cUav  f  foliated,  maasiTe ;  G  2*04 ;    w ;    p'ly ;   t^\ 

greasy ;  BB  exfol ;  with  bor  intitm,  trp  glass  ;  in  odii 

sot;  iig,^h  Aq.  IM. 
AptlH«,  4'^^— 6      VI;  hoxag  prisms ;  also  massive;  0  8^ — 83;  grean,  bh, 

w«  gnh,  gyh,  rh.  bnh ;  rit,  subres,  brittle  ;  BB  fus  difi ! ) 

in  mur  in  powder  sol ;  6a,  P,  F.  898, 
Gkiyrwile,  4*6^5     ill;  only  in  eryst :  ^-w,  ywb.  bnh;  vit — ^ras  ;  trl;    in 

mttr  sol  after  long  ignition ;  Al,  Fe,  Mu,  P.  E,  |*:4. 
0^§S,  6  VT;    rttatt  basal;    massiTe  gran;    G  25 — 2*9:   w.  gyh. 

j^pggllg^  rdh  ;  rit,  p  ly ;  trp— etrl ;  BB  decrep;  in  *ul  powdar 

sol ;  21,  it  S,  Aq,  888.  PittopkanM  is  gre«n.  Al«  Fc,B* 

fi,  890, 
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lUrdBMi. 
CrjpioUta,  6— 6'5    MinaU  aoic  hezAg  pma ;  O  4*6—4*8 ;  y wh  or  oolorlMk 

BB  fuB  dif  1 1  flama  gnh ;  in  iul  sol ;  Oe,  1^,  899. 
Pficlierite,  III;  erytUU;  nuusiye;  dull  gntrl;  G  8*46;  BB  moeli 

Yarueite,  water ;  Si,  1^,  fi[,  408.    Yariaoite  ia  apple-grean,  408. 

Pcridaaa,  6—6       I ;  only  in  cubea  or  oet ;  cleav  onb ;  G  8*674 ;  gnh,  gn ; 

trp,  trl ;  in  hot  nii  sol,  no  efferT  ;  ftg,  101. 

m.   Very  ditHnetljf  foliated  orjibrotu  in  §ome  vartetiee. 
Bmmte,  Foil,  fib.  Yolknerite,  FoL 

ttf  FiuaridM,  (Yttroc«rit6,  Fluocerite),— J^orote*,  (Warwickite),— Oaro/otes,  (Wbe- 

wellite). 

Oht. — ^Pariaite  ia  a  carbonate  containing  fluorine,  and  man^  phosphates  also  in- 
ehide  a  small  per-centage.  Topaz,  Ghondrodite,  and  some  nucas  are  infosible  sili- 
cates containing  fluorine.  Danbnrite,  Tonrmaline,  Azinite  are  silicates  containing 
boraeie  add. 

Tttroeerite, 


Flnocerite, 

Wsrwickite, 

Wbewelllte, 


III! ;  massive,  earthy,  G  3*4— 8*6,  violet,  gyh.  wh,  rdh- 
bn,  vit,  p'ly ;  BB  with  6or  glass  yw  in  oater  flame 
while  hot ;  in  mwr  in  powder  sol  y w  ;  Ce,  Y,  Ca,  F,  96. 

YI ;  hezag  pms  and  plates ;  massive ;  G  4-7,  tile-rd,  ywh ; 
streak  w,  ywh ;  strl— op ;  BB  darkens  ;  Ce,  Y,  F,  96. 

Prismatic  cryst,  imbedded  ;  G  8*188  ;  submet,  p'ly,  often 
dull;  bn,  bkh,  gyh,  896. 
2*6—8    lY;  cryst  and  opaline  incrust;  lustre  subadamantine, 
vitreous ;  in  mur  sol ;  oxalate  of  lime,  464,  466.  Conis- 
tonite  is  similar,  but  trimetric,  466. 

**  Fusible.     (Apatite  fuses  with  great  diflSculty,  and  is  placed  above.) 

t  Oarbonatee :  when  pulverized,  effervescing  more  or  less ;  fumes  inodorous. 

Witherite,  8 — 8*76  III;  cryst;  massive,  subfib ;  G4*8;  w,  ywh,  gnh;  vit — 

res;  strp,  trl;  BB  fusi  in  mur  efferv  ;  6a,  0,  449. 

SCrontianite,  8*6—4     III;  cryst,  massive, fibrous ;  G  8*6— 8*72;  gnh;  w,  gyh, 

ywh ;  trp,  trl ;  BB  fus  dif,  rdh  flame ;  Sr,  0,  460. 

ft  Pkoephates  and  Sulphatet :  no  effervescence  with  acids ;  BB  sulphur  or  phos- 
phorus reaction.     Nearly  all  the  anhydrous  species  contain  also  some  fluorine. 

X  Hydrous.    (Altered  Tryphyline  falls  here,  see  p.  407). 

Massive,  reniform ;  G  1  *66  ;  w ;  earthy ;  adheres  to 
tongue ;  BB  fuses  dif;  in  cuside  sol,  no  efferv  ;  Si,  3, 
Aq,  889. 

Massive,  stalact;  G  1*9 — 2;  gn,  gnh;  trp,  fragile;  BB 
fus  dif;  in  mur  sol;  BB  bk  ;  Si,  Fe,  S,  Aq,  890. 

Ill ;  in  crystals;  wh,  yh,  bnh ;  vit;  BB  water  and  am- 
monia, a  colorless  glass ;  in  acidt  sol ;  Am,  Mg,  P,  418. 

Ill ;  cleav  1 ;  massive ;  G  2*76 — 2*9 ;  vit ;  p*ly ;  gyh-w  ; 
bn;  trp,  trl;  sectile;  BB  fus,  flame  gn;  with  eoda 
fumes  of  zinc ;  in  mur  sol ;  2n,  P,  Aq,  409. 


Webaterite, 

Pissophane, 

Stmvite, 

Hopeite, 


1—2 


1—2 


2*6—8 
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Hardnan. 


W«T«Ilite» 
0Mozen«, 


8—4 


Pyromorphite,       8' 


Triphyline, 
^    Triplit6, 


Herderit€, 

Zwieselite, 
Wftgnerite, 

AmblygoniU, 


6—6-4 


m ;  8tell«te  fibront,  hemisphere ;  6  2*8 — ^'4 ;  w,  ywh, 
gnh,  bnh,  bk ;  vii — res;  trl :  BB  w»  intmn ;  in  hot  nd 
sol ;  often  floorine ;  Si,  1^,  F,  Aq,  428. 

m ;  stelUte  fibrous ;  O  8*88 ;  ywh,  bnh,  bn  on  exposure ; 
resinous ;  tr! ;  like  wsTellite ;  9e,  Si,  P,  Aq,  424. 

X  Anhydrous. 
VI ;  hezag;  ren,  bot,  fib,  gran;  O  6*6—7*1 ;  bn,  bright 

gn ;  orange ;  strp,  strl ;  brittle ;  BB  on  charcoal  fas, 

glob,  cryst ;  in  hot  nit  sol ;  th,  f,  CI,  F.  400. 
Ill;  often   eleavable;    massiTe;   6  8*6 — 8*8;    sabres; 

bh,  bn,  dall   b,   bkh-bn;   ttredt  gyh;    trl,  strl;  BB 

fasi  magnetic ;  in  aeid»  sol,  no  efferr ;  ^e,  'An,  ti,  1^, 

406,  406.— Often  altered  and  hydnmt. 
Ill;  cleaw  imperf;  O  2*98;   ywh,  gnh-w;  vit,  sabres; 

trl;  very  brittle ;  BB  fas  dif  w  enamel;  in  hot  mur 

sol;  Sl,Ca,f,  Ft  410. 
Hexagf  cleay;  O  8*97;  bn ;  Ureak  gyh-w ;  BB  decrep, 

fas  bh-bk  glass,  magnetic;  Fe,  Mn,  P,  F,  899. 
IV;  massive;   G3;  ywh,  gyh;    vit;   trl;  BB  fus  dit 

gnh  glass,  with  6or  trp ;  in  heated  nit  or  dilate  ml 

sol,  no  efferr  ;  ftg.  P,  F,  408. 
Illf  cryst;    cleav  brilliant;   G  3 — 3*11;    pale   gn;  rit, 

ply  ;  strp — trl ;  BB  fas!   intam,  w  ;  in  m*/  in  powder 

sol ;  51,  P.  L,  F,  409. 


Specie*  very  dtetinetly  foliated  orfibr<m%  in  tome  varieties, 
Wavellite,  Fib!  Pyromorphite,        Fibrous. 


Caeoxene, 


Fib! 
Fib! 


0.  8peeie$  arranged  according  to  their  epeeife  gravities. 

flH>.  Oreritj.  8p.  Grerity. 

WebsUrite,  889.  1*66.  WasneriU,  408.  8. 

Kssophane,  890.  1*9—2.  Amblygonite,  409.  8 — 8*11. 

WavelliU,  428.  2'8— 2*4.  Cacozene,  424.  8*88. 

Hopeite,  409.  2^6—2*9.  Triphyline,  406,  408.      8*6—8*8. 

HederiU,  410.  2-98.  Pyromorphite,  40a        6*6— 7*1. 


f  f  f  FluoridM :  a  fluorine  reaction,  and  none  of  phosphorus. 

2*5  II t ;  massive,  cleav  rectang ;  O  2*9 — 8*1  ;  w  ;  vit,  subp'ly ; 

strp— trl ;  brittle ;  BB  fus  !  !  ! ;  in  eul  soluble,  fumes  of 
fluorine ;  Na,  Al,  F,  97.     Chiolite  is  very  similar,  98. 
8  III ;  cryst ;  w  ;  vit ;  trp ;  Al,  F,  98. 

4  I ;  cryst ;  cleav  oct ! ;  massive  granular ;  G  8*1 — 8*2  ;  w, 

yw,  gn,  rdh,  bh,  purple ;  vit ;  trp,  trl ;  brittle ;  BB 
phosphoresces  fus  dif,  enamel ;  Ca,  F,  94. 
ffff  Borate* :  no  effervescence  with  acids.    RB.  reaction  of  boracic  acid. 
Ifydrv^boracite,      2  Foliated  and  fibroos  like  gypsum;  G  1*9—2;  wh  ;  BB 

f^s,  clear  glass ;  Ca,  ftg,  fi,  6,  898. 


Cryolite, 


Flaellite, 
fluor  Spar, 


GELATINIZINO   SIUCATEfl. 


HftJ«BB«» 


Mftwen  CQftde  of  interwoveJi  fibr«i ;  w ;  C%,  B,  Aq«  3dft. 

Other  hydro Q*  borat«s,  p,  894, 
*l — 6       I;  snmll  culies,  <fec,,  hemihed;  rajMiTe  ;  G  2*9 — 3;  w, 
gyh,  y  wb,  guh  ;  vit ;  Btrp,  tri ;  BB  intoin,  glAM,  which 
h  w  when  cold ;  io  mur  nol ;  flg^  fi,  393. 


SL  SokiiU  m  acidsy  the  silica  gelaiinimng  either  hfore  or  after  ths 
mineral  has  been  heated  ;  Silicates, 


OUI^tiU, 


1—2 


2—8 


S— 85 


B,B.  infuaiblo  or  nearly  bo. 

Like  cloy ;  feel  greasy ;   adheres  to  the  tongue ;  G  S — 

2-2;  BB  infne;  in  nii  gelat;  Al,  Si,  Aq,  8SS. 
MsMiTe  ;  fret  \1actuou9 ;  y  wh,  gnh  ;  op,  etrp  ;  fragile ; 

BB  infua,  bh,  bn ;  in  mur  gelat ;  Fe,  Si,  A<^,  888. 
2dAB,  or  in  hyaline  cruate,  and  renlform ;  G  i'Sfi — ^2*1; 

gnh,  bh,  ywh»  w;  BB  flame  tiommooly  green  with  bor 

{m\   glass  ;  Al,  Si,  Aq,  336.  S31 
ni;  mammilliiry,  botryold,  maaaive;  G  8'3fi — 3^5;  wh, 

bh,  gnh,  ywh,  bnh  ;  trp,  trl ;  BB  fuB  dif  1  I ;  with  bor 

gloftft;  with  aoda,  funies  of  zinc  dlf;  in  mur  gelatl^ 

Zq,  Si,  Aq,  313. 
VI ;  in  hexag  pins  and  maeaivo  ;  G  S*0--4'2 ;  wh.  gnh, 

y^»  gjK  bnh  ;  trp,  op;  BB  dtcrep.  infuB  or  fu-<i  difl  t ; 

in  powder  in  tnnr  gelat ;  ^n,  Si,  189. 
II;  in  araall  glaaay  eryst;  G  *2«— 8-1  ;  gnh,  gyb,  bnh; 

BB  fus  dif !  I  in  mur  gelat,  256^ 
VI;  in  hexag  pms,  maa.gran  ;  G  41112  ;  dnll  adaniantint3+ 

reainona;    cloTe-bo,    cherry-r,   gyh;     fitrl,    op;    BB 

inftis ;  powder  in  dilute  mur  gelat  eaaily ;  Ce,  Fe^  Si, 

Aq,  811 
III ;  glaaay  grains  and  crystals  disseminated  ;  G  8'3— 8'6; 

green ;  trp— trl ;  BB  with  bor  fua»  iron  bead ;  in  mur 

inaol ;  *w/  gelat;  Mg,  Fa.  Si,  18i. 
Ill ;  opaqqe  ywh  or  bn  grains  or  masaes  diaaem.  in  cryat 

limeatone;  also  in  cryst  at  Vet\iyiu»;  G  8*1 — 3'2 ;  in 

mvr  gelat;  fluorine  reaction,  186. 


*•  B.B.  fusible, 
f  Hydrona.    (Apophyllite  and  Anakime  imperfectly  gelatiniie.) 

Maa ;    rdh ;  p'ly ;  BB  glassy  enamel ;  in  mur  tol,  imperf 

gelat;  Mg,  Si,  Aq,  2t8,     Metachlorite  is  doll  leek-gn, 

in  mur  gelat;  BB  fna  difl  297. 
IV;   like  HeiiUndite ;   also  laminato -radiate;   G  2^7; 

fldih-red ;  p*ly;  BB  no  intum,  w,  enamel;  in  atidt 

gdftll  ;  Ca,  Al/Si,  Aq,  884 
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Sehneid«nte, 

L«oiihftrdite, 

8ph«roaU]bite, 
LAimioDtit«, 

Qiimondtne, 


LUSTRE   UKMETAXJJC — ^STRRAS    UNOOLORKD. 


I 


n-fi 


3"6— 4 


J'B— 4 


4ft 


OmdioiU, 


ApophjlllK 


8  LaminAto-radiaU ;  w ;  apaqiie ;  BB  fiM,  intum ;  in  acid» 

gekt  1  Al,  C&,  Mg,  Si,  Aq,  81ft. 
8 — 8-5     TV  ;  cryst,  clftav ;  G  2*26  ;  p'ly.  vit,  w,  ywh,  bnh  ;  um- 

tiXly  whitens  and  crumbles  on  exposure  like  LAumontite ; 

BB  exfol,  mtam,  fas! ;  Ca,  Al,  Si,  Aq;  806. 

Olob,  diverg.  lamin ato- radiate ;  G  2*06 — 2*21 ;  p'ly,  Tit  j 
w,  jr^h,  gyh;  trl,  strt;  brittle;  BB  inturii,  fus;  Al, 
Ca,  Si,  Aq ;  Zeolite,  338. 

IV ;  cryst,  cleav  ;  G  2-26 — S'Sfi ;  vit,  p*ly ;  w,  ywh,  gyb  ; 
trp,  trl ;  usually  opaque  and  falls  to  powder  on  ex- 
posure ;  BB  intum,  fus ;  in  nit  or  mur  g«lat ;  Al,  Ca^ 
Si.  Aq,  807. 

Globe^  diTerg,  flat  columnar;  G  2'8 — 2'4 ;  silky,  p*ly; 
wh,  ywb,  rdb  ;  trl ;  BB  fus  ;  ID  mur  gelat  I :  Al,  Oa, 
Na,  Si«  Aq ;  Z^liU,  838. 

U;  in  octahedrons  and  mammiUated  forms,  siirfiaoe 
drusy ;  bh*w,  gyh,  rdb ;  splendent ;  trp,  trl ;  BB  in* 
torn,  fas ;  Al|  Ca,  K,  St,  Aq,  322. 

Ill ;  in  glassy  cryst,  often  cmeiform ;  oleav  imperf ; 
G  a— 2'3;  vit;  w,  rdh  ;  trl,  op;  BB  intura,  fus;  in 
mur  in  powder  geUt ! ;  A),  Ca,  Si,  Aq ;  ZttdUe^  824^ 

IV;  fibrous*  acicular,  radiate;  G  2-26— 2*74;  w,  gyb* 
iobTit,  p'ly:  strl;  op;  toogb ;  BB  fusf  enamel;  in' 
Miir  gelat  after  heating,  (okenite  before  heating) ;  Ca, 
Na,  Si,  Aq,  805;  Okenite,  Ca,  Si,  Aq,  3i)fl. 

VI ;   in   small  glassy  bexag  crystals^  w,  or  coloHeat ; ' 
O  2-0&— 8*1 ;  BB  intum,  fns;  in  mu/r  gelat;  Al,  Ca,  Na, 
Si,  Aq  ;  Zeolite,  821. 

II;  acute  octahedrons  and  prisms,  eleavage  basal  1  also 
lulifotitited;  moasive;  G  2 — 2*4;  w,  gyh,  gnh,  ywh, 
nib;  trp,  op  i  brittle ;  BB  oxfol,  fus;  in  nit  itnperf  ge- 
lat ;  Ca,  K,  Si,  Aq,  804. 

HI;  in  glassy  or  somewhat  p'ly  eryst;  also  columnar 
diTerg;  G  2*8—2*4;  rit,  p'ly ;  w,  bub;  trp,  trl; 
brittle;  BB  intum,  fus  dift  in  mur  in  powder  gelat; 
Al,  Ca,  Na,  Si.  Aq ;  Z^iU,  B2&. 

in  glassy  or  whitish  trapeiohedrons ;  G  2*05 — 
2*8;  vit;  sometimes  gnh.  ywh,  rdh  ;  lr|i.  op;  brittle; 
BB  6lf,  no  intuni ;  in  mur  gelat ;  Al,  Na,  Si,  Aq,  818  ; 
I$tnefUf  is  similar  in  form,  also  massive;  G  2*8—2^ ; 
bb-g>*,  ash-gy ;  BB  some  sulphur ;  Na,  Ca,  Al.  Si,  8f 
Aq,  819.  ' 

III ;  in  aeicular  cryst;  alto  diverg fibrous;  O  2*1-'t'l0; 
vit,  iiubp'ly ;  w,  gyh,  ywh ;  trp,  trl ;  brittle ;  BB  fus 
quietly;  in  mur  gelat  I ;  Al,  Na,  Si,  Aq  ;  ZtotU*,  817. 
in  ;  in  acicular  cryst,  also  diverg,  fibrous;    G  2'2— 2*8; 
vit,  p1y ;  w,  gyh,  ywh;  trp.  trl  ;  BB  eurls  up  Ukm 


4—6 


4*5 


4-5—5 


8*— 5ft 


5^5*5     I ;  usual 


i^6'8 


QSLATINIZINO  SIUOATBB. 


S78 


DitlMlite» 


BftrdneM. 

a  worm,  fas ;  in  mur  gelat  I ;  A^  Ca,  Aq ;  Zeolite^  8S3. 
Like  Natrolite,  but  lustre  more  p'ly.  /9/oafit<tf  loses 
withoQt  in  tumescence,  829. 
6— 6*5  lY;  small  glassy  eryst ;  mas;  Q2*9— 8;  w,  gyh,  gnh, 
ywh,  purplish ;  trp,  trl ;  BB  intum,  vit  glob,  flame  gn ; 
in  nit  gelat ;  Oa,  Si,  B,  Aq,  834 

a.  Speeiet  distinctly  foliated  or  fibrous  in  some  varieties. 


Gaporeianite,  884. 
Scnneiderite,  816. 
SphsBrostilbite,  888. 
Laumontite,  807. 
Meaole,  828. 
PectoUte,  806. 


H.=:2*6  Col. 

8  Fib. 

8-5  Fib. 

8-6— 4  Col. 

8-6--4  Fib. 

4—6  Fib. 


Okenite,  806.  H=4-6— 6  FiK 
Apophyllite,  304.  4-6—6  Fol. 
Thomsonite,  826.  6 — 6*6  Fib. 
Scolecite,  328.  6— 6*6  Fib. 

Natrolite,  327.  6—6-6  FiK 


0.  Species  arranged  according  to  their  specific  gravities. 


CoUyrite,  888. 
Spadaite,  297. 
Phiilipsite,  824. 
Gmelinite,  821. 
Spharostilbite,  888. 
ijialcime.  818. 
Apophyllite,  804. 
Peetolite.  806. 
Natrolite,  827. 
Okenite.  806. 


Sp.  graTitj. 
2—2-2. 

2—2-2. 
2-06— 211. 
2-06— 2-21. 
2-06- 2-3. 
2—2-4. 
2—2-74. 
2-16—2-26. 
2-28—2-38. 


Scolecite,  828. 
Laumontite,  307. 
Mesole,  328. 
Thomsonite,  326. 
Ittnerite,  819. 
Datholite,  384. 
Geblenite,  266. 
Chondrodite,  186. 
WiUemite.  189. 


8p.  grsTlty. 
2-2— 2*28. 
2-26— 2-86. 
2-3- 2-4. 
2-8-2-4. 
2-37—2-4. 
2-9—8. 
2-9—3-1. 
3-1— 3-2. 

a. 


Wollastonite, 
Edelforsite, 


Mellilite, 


lapis  Lazuli,        6-6 


Sodalite, 
Hauyne, 
Nosean, 

Ganerinite, 


Kepheline, 
Barsowite, 


ff  Anhydrous. 

4*6—6     rV;  cleav,   mas,  sublamellar,   subfib;    G  2-76 — 2*9;  w, 

gyh  ;  ywh,  rdh,  bnh  ;  strp,  trl ;  subvit,   p'ly ;  BB  on 

charcoal  fus,  colorless  bead;  mur  gelat;  Ga,  Si,    166, 

166. 
6  II  in  small  pms ;  G  2-9 — 3*16  ;  vit ;  bnh,  yw,  gnh,  rdh ; 

trl,  op;  BB  fus  dif;  in  acids  gelat;  Al,  Ca,  Mg,  Na, 

Fe,  Si,  206. 
I ;  massive;  dodec  ;  G  2-3— 2*6;  vit;  b;  trl,  op;  BBfus; 

in  mur  gelat,  229. 
6-6 — 6    I ;  dodec  ;  G  2  2 — 2*4 ;  vit ;  bn,  gy,  b,  gn ;  trp,  strl ;  BB  fus 

dif;  in  nit  or  mur  gelat;  Al,  Na,  Si,  CI  or  §,  229,  280. 

Skolopsite  (231)  is  similar. 
6*6 — 6     VI ;  hexag,  like  Nepheline;  massive;  G  2*42 — 2*62;  sub> 

vit,  8ubp*ly  ;  w,  gy,  y  w,  gnh,  b,  rdh  ;  trl ;  BB  fus  I  in- 

tum ;  in  mur  efferv,  gelat  after  heating ;  Al,  Na,  Ca, 

Si,  C,  283. 
6-6—6     VI;  hexag  pms;  massive;  G  2*6 — 266;  vit,  greasy;  w, 

gyh,  gnh,  rdh,  bnh  ;  trp,  strl ;  BB  fus ;  in  acids  gelat  t ; 

Al,  Na,  K,  Si,  232. 
6-6—6     Mas,  gran  ;  G  2-7-2-76  ;  subp'ly  ;  w ;  strl ;  BB  fus  dif; 

in  acids  gelat ;  Al,  Ca,  Si,  236. 
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LU8TBE  UHMETALUO — BTBEAK  TJKOOLOBED. 


Allanite, 
Orthite, 

Sareolite, 

Indiftnite, 

Eadialyte, 

Tephroite, 

Idocrase, 


EpidoU, 
(in  partX 


Chrysolite, 


5-6—6 


HardneM. 

6'6 — fi    IV ;  broad  or  acio  cryst,  mas ;  G  8*S— -4*2 ;  pitch-black, 

bn,  y wh ;  strl,  op ;   brittle ;    ttreak  gyh  ;  BB  intum, 

fas ;  in  acids  gelat ;  Al,  Fe,  Ce,  Ca,  Si,  208. 
II;  in  small  glassy  oryst;  G  2*646;  flesh -r,  rdh-w  ;  trp, 

strp ;  brittle.    BB  fiis  w  enamel ;  Ca,  Al,  Si,  200. 
V ;  mas,  gran  ;  G  2*668 ;  w,  gyh  ;  trl,  strl ;  BB  fus  dif ; 

acids  gelat  I ;  Al,  Ca,  Si,  286. 
VI,  R,  cleav  basal!;  mas;  G  2*89 — 2*91;  vit;   bnh-r; 

op,  strl ;  BB  fus  gyh-gn  scoria  or  op  glass ;  in  powder 

aeida  gelat ;  Zr,  Fe,  Ca,  Na,  Si,  181. 
Mas,  gran;  G4 — 4*12;    ash-gy;  streak  gyh;  bn  or  bk 

on  exposure;  BB  fus!  bk  scoria;  in  mur  gelat!,  not 

evolving  chlorine;  Mn,  Si,  186. 
II;  often  in  square  prisms;  eleav  indist;  mas;  G  8*84 — 

4*0;  vit,   res,   often   lustrous;  bn,   gn;  yw,  b;  strp, 

strl ;  BB  fus !  iutum ;  in  acids  after  heating,  soluble 

and  gelat ;  Al,  Ca,  Fe,  Si,  197. 
IV;  cryst;  massive,  subcolumn ;  G  3 •26— 8*6  ;  vit,  res; 

pistachio -gn.  bn,  gy ;  strp,  op;  BB  fiis;  in  mur  after 

strong  ignition  sol  and  gelat ;  Al,  Ca,  Fe,  Si,  Mg,  Ce, 

206. 
6*6 — 1    III ;  glassy  grains,  massive,  resinous ;  G  8  1 — 8*6  ;  greea 

to  black  ;  Mg,  Fe,  Si,  184. 


6*6 


6*7 


a  Species  distinctly  fibrous  in  some  varieties, 
Edelfonite,  166.         H=:5*6    Fib.  WoUastonite,  166.        H=4*6— 6. 

0.  Species  arranged  according  to  their  specific  gravity. 


8p.  gravity. 

8p.  gravity. 

Sodalito,  229. 

2-2— 2-4. 

Barsowite,  236. 

2-7—2-76. 

Nosean,  280. 

2-26— 2-8. 

WoUastonite,  166. 

2-7— 2*9. 

Lapis  Lazuli,  229. 

23— 2-6. 

Eudialyte,  181. 

2-9 

Ilauyne.  230. 

2-4--2-6. 

Mellilite,  206. 

2*9— 316. 

Cancrinite,  2:^3. 

2-42--2-62. 

Epidote,  206. 
Chrysolite,  186. 

3-25— 3-6. 

Nepheline,  232. 

2-5— 2-65. 

8—8-6. 

hkolopHite,  231. 
Sarco  ite,  2(K). 

2*63. 

Allanite,  208. 

8-8-4  2. 

2-646. 

Idocrase,  197. 

3-34 — i-a 

E<lelforsite.  166. 

2-68. 

Tophroite,  186. 

4—4-12. 

Indianite,286. 

2*668. 

3.  InHolublc  in  acids^  or paiHy  solubUy  witJu>ut  gelatinizing, 

Obs. -^The  only  species  in  this  subdivsion  in  which  G  is  above  4*8,  are  Scheelite, 
Plumboresinite,  Cassiterite,  and  Yttrotantalite.    See  pp.  347,  869,  and  481. 

•  Infusible,  or  nearly  so. 

f  B.B.  reaction  of  sulphur,  phosphorus,  or  fluorine,  (fluoriue  only  in  fiuocerite). 

Blende,  8*6—4    I ;  perfect  cleavage  dodec ;  massive ;  G  8*9—4-2 ;  resin- 

y  w,  bn,  bk,  rdh,  gnh ;  brittle.     BB  infus  or  fus  dif  1 1 ; 
in  mur  sol,  sulphur  separating ;  Zn,  S,  46. 


■or  oBJaanasG  with  aoids — uuruiuitLi. 


875 


Xmotiindy 


HardneM. 
4—6 


11;  small  octahed  cryst;  G  4'4— 4*6 ;  ywh-bn;  itreak 
pale ;  res ;  op ;  BB  with  bor  uncol  glob ;  in  aeid9  insol ; 
Y,  P,  401. 

nnoearite,  4 — 6        VI ;  in  hexag  pms ;  G  4*7 ;  rdh,  yw ;  itreak  w,  ywh  ;  strl, 

op ;  BB  darkens  ;  with  bor  sol,  red  in  outer  flame ;  Ce, 
F,  Aq,  96. 

Torquois^  6  Massive,  stalact,  reniform,  no  cleavage ;  G  2*6 — 2'86  ;  bh- 

gn ;  waxy  ;  strl,  op ;  BB  decrep,  bn,  gn  flame ;  with 
hor  fus;  in  mur  insol ;  il,  P,  Aq,  406. 

Lsznlite,  6 — 6        IV  ;  cryst,  massive  ;  G  8— 8'16;  blue,  gnh  ;  vit,  strl,  op; 

BB  blebby  appearance ;  with  bor  trp  glob ;  after  heat- 
sol  in  aeida ;  Sfg,  5l,  P,  Aq,  404. 

No  species  in  this  subdivision  is  either  fibrous  or  foliated,  excepting  Blende, 
which  is  sometimes  imperfectly  fibrous. 

tf  Hydrous";  no  phosphorus  reaction.    (Hydrous  silicates  of  magnesia,  alumina,  or 
oxyd  of  iron,  with  opal  and  hydrates  of  alumina.) 

Oht, — 1.  Speeiet  giving  a  blue  color  with  cobalt  solution  are  Pholerite,  Halloysite,  Ac 
Msrgarodite,  Margarite,  Pyrophyllite,  Gibbsite.  Diaspore  ;  2,  the  remaining  specie^ 
p9e  the  reaction  of  magnesia  or  iron,  excepting  (Erstedite,  Opal,  and  Malacone ; 
ind  Opal  sometimes  contains  oxyd  of  iron  when  impure.  Schiller  Spar  is  altered 
pyroxene;  and  of  similar  nature  are  other  hydrous  substances,  which  if  good  species 
would  fall  here,  as  Pyrallolite,  <fec.,  (see  p.  166).  Zircon  and  Kyanite  are  also  some- 
times hydrous,  (see  pp.  195,  266). 

G  2-3--2-6  ;   in  dilute 


0-6—1 


Fliolerite, 

HsIlo3^te,  <fec 
Kaolin, 
Dillnite, 
CoUyrite, 

Pyrophyllite, 


.  Termienlite,  1  — 1  '6 


Stponite, 
KeoUte, 

Bipidolite, 
Chlorite, 
Clinochlore, 

Tde, 
Kargarodite, 


1—2 


1—2 


1—2 


1—1- 


Soft  pearly  scales,  w  ;  massive  ; 
nit  not  sol;  Al,  Si,  Aq,  251. 

Clay-like,  mass ;  G  1-5— 2  1 ;  w,  bh ;  waxy;  feel  greasy  ; 
adheres  to  the  tongue;  strl,  more  trp  in  water;  in 
acids  decomp  ;  Al,  Si,  Aq,  251,  also  340.  Kaolin  differs 
in  its  harsh  feel,  249.     Dillnite,  338. 

Foliated  like  talc,  radiated  ;  G  2-'7 — 2*8  ;  p'ly;  gn,  gnh, 
w,  ywh  ;  strp,  trl ;  laminse  flexible  ;  BB  swells  up !  I, 
with  soda  fus ;  in  sul  partly  sol ;  Al,  Si,  Aq,  808. 

Scaly  massive  ;  scales  foliated  ;  G  2-756  ;  olive  gn,  gnh  ; 
p*ly  ;  strl ;  BB  fus  dif,  swells  out,  worm-like !  I  in  mur 
decomp  ;  Mg,  Al,  Fe,  Si,  Aq,  292. 

Massive ;  soft;  G  2*26  ;  w,  ywh,  bh,  rdh  ;  greasy;  BB 
bkns,  fus  dif!  I  ;  in  sul  soluble;  Mg,  Al,  Si,  Aq,  282. 

Fib,  stel,  mas  ;  G  2'77  ;  gn  ;  silky  or  earthy  ;  BB  an  iron 
reaction  ;  Mg,  Fe,  Al,  Si,  Aq,  278. 

VI ;  hexag  ;  foliated  !  ;  mas,  gran  ;  G  2-65— 2*96  ;  gn, 
olive-gn  :  p'ly  ;  trl,  strp ;  lam  flexible,  inelast ;  BB  ftifl 
often  dif  I !  ;  Mg,  Fe,  Al,  Si,  Aq,  293-296. 

Ill  ?  foliated  1  !  ;  also  compact  massive  ;  G  2'56 — 2*86  ; 
gnh,  gn,  w  ;  p'ly  ;  feels  greasy ;  laminse  flexible,  ine- 
lastic ;  BB  with  bor  intum,  glass  ;  acids  no  action  ; 
Talc  Sig,  Si,  276.  Margarodite  (223)  is  more  like  Mica, 
and  gives  a  dull  blue  color  with  cobalt  solution. 


H 

m 

LUSTBK 
H*rdoet«. 

UKMETALTJC3 STREAK   TJNOOIiOEED. 

^H                6tefttite« 

la  ft  mjiMive  talo  ;   w,  gyh.  gnb,  276.    JfcffrtcAaum   is 
simiUr,  gyb-w,  earthy  Uxture ;  H  2—2*6,  277.  Aphn^- 
ditr  it  iillied.  27 d. 

^^M               Kerolit«, 

•i— 2*6 

Mfiiwive,  reniform,  foliated  ;  G  2— 2'4;  vit,  r«i ;  w,  gnh. 
go  ;  trp-trl ;  (tel  greaiy  ;  BB  bkns ;  Mg,  Si.  Aq,  28n. 

^H                Chbropal, 

a-» 

Giv«8  an  iron  reiietioii ;   color  ywh-gn»  gnb-yw ;  BB 

^^^^H              Pinj2:ittic» 

bknt ;  Fe,  Si,  Ati.  3S7. 

^^^^L        AnUgi^rite, 

'i*fi 

m  ;  mas.  fol  1 ;  G  2*622  ;  bub-gn,  leek-gn  ;  trp,  trl ,  f««l 
smooth,  tiot  fcreasy  ;  BBfua  difl ! ;  in  mur  docotop  dif ; 
Mg,  Fe.  Si,  Aq.  281. 

^m                 GroppiU, 

M 

Maa,  foliated  ;  G  2'73  ;  rose  rd  j  trl ;  BB  wna.  fua  dif ! !  ; 
with  boT  Bol  intum  ;  Al,  Fe,  Mg,  Si,  Aq.  287. 

^B                Epiohlorite^ 

S— 2-6 

Fib  ;  G  2-76 ;  dull  kek-gn  ;  greaey  ;  itrl ;  BB  fua  difl  \ ; 
Mg.  Al,Fe,Si,Aq,  288. 

^^L               Pierosmiiie, 

!£'5— 3 

IH;  cUavabte  roaasive,  fibroua;    G  2*6»— 2*76 ;   gnh-w, 

^^^           Pierophjll, 

gn,  gy;  p'ly,  ?it ;  »trl,  op;  odor  argil  if  moiti;  BB 
iutiim  ;  Mg,  Si,  Aq.  281,  280. 

^V               8crfH!ntbe, 

'i— 4 

Ma«ive,  foliated,  or  fibrous;  greeo,  ywb,  bk,  wh.  bob, 
bkh  ;  subrea  ;   feel   somewhat  greasy  :  BB  fus   dif  1 1 
bar  Ml  I  mur  sol ;  Mg,  Si.  Aq,  282.     RetinaUU,  (iW), 
a&d  DewyliU,  (286),  bare  a  pale  rcain-Uke  look.  Ckrjf^- 
otiU  or  fibroiu  Serpentina  is  aoa.     MdaxiU  is  related, 
286.     XiflUe  or  X^htih  is  wood-brown.  286. 

9-4 

Micaceous  like  Mica,  but  laroinre  rather  brittle ;  pUy ; 
G  2-9--S,  800.     Muph^UiU  is  similar,  (291) ;  BB  ftia 

^B                ilibbiittv 

a-H 

surface  smooth ;  0  2  3— 2*4 ;  gyh,  gnb,  w  ;  p'ly,  wm^  ; 

trl;  tough;  il.  Aq,  134. 

6eki11er  »p«r. 

8'6-H 

Foliated  ;  G  2*6— 28 ;  gn,  pinehbeek^bn ;  met-p*ly ;  km 
brittle  ;  BB  fua  difl  I ;  ni/  decorop  ;  Mg,  Fe,  8i.  Aq,  1«6. 

CliotoniU^ 

4— fl 

Foliated !  massive  ;  0  8*098  ;  rdh^bn  ;  copper^r ;  so)>inet- 
p'ly  ;  strl ;  laroinB  brittle  ;  BB  wtns  ;  with  hot  sol ; 
in  ^id*  in  powder  some  action  ;  Al.  Mg,  Ca,  Fe,  SU, 
Aq,  2«7. 

Bow«iiit«, 

f 

MaasiTe  like  nephrite  ;  G  2'69— 2'8  ;  applc-gn ;  faint  Tit; 
trl  J  spUnUry,  tough  ;  BB  unalt ;  in  hot  mut  daeomp, 
288. 

IfonfftdiU, 

*-« 

Mas,  fol ;  0  Sa^SS ;  ywh.  w,  rdh  ;  vit ;  Mg,  Fe,  Si,  Aq, 

28a 

Cailantoid, 

a-ft— « 

Coarse  fol  or  mioaceoua ;  G  8*4^8-68 ;  g^r,  gyh-gti,  gnb 

SUa»<»Dditi«, 

bk  ;  w»k-p*ty  ;  BB  darkens,  magnetite;  with  h»f  foB 
iron  glass  ;  in  o^tidM  n*it  mi  ;  Al.  Fa,  81.  Aq.  298. 

OK 

A*fl^-«'6  Mim;  0  1  '•-aa  ;  w,  yw.  r,  b,  gn,  gy,  bn  ;  Tit,  rii.  ply  j  | 

* 

BB  yields  soma  waUr,  sometimas  rdns  whan  Impure  ;  ■ 

■ J 
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Diaspore,  ft— 7        III ;  thin  or  acic  cryst ;  foliated  mas  ;  G  S'S— 8*6  ;  gyh, 

gnh,  boh  ;  p'ly,  yit ;  trl,  strl ;  brittle ;  BB  deerep  ; 
with  soda  unalt  ;  in  ttd  no  action  ;  ^,  Aq,  128. 

a.  Species  distinctly  foliated  or  fibrous  in  some  varieties. 


Fyrophyllite,  g08.  Hs 
talc,  276. 

=1,          Foil 

Picrosmine,  281.  H. 

=2-6-8  FiK 

1—1-6  Fol! 

Picrophyll,  280. 

Fib. 

Vermiculite,  292. 

1—2      Fol. 

GibbBite,   184. 

8—4        FoL 

Neolite.  278. 

1—2      Fib. 

Margarite,  800. 
Euphyllite,  291. 

3—4        FoL . 

Ripidolite,  298. 
Chlorite,  296. 

1—2      Fol. 

3 '6— 4     FoL 

Fol. 

Schiller  Spar,  166. 

8-6—4     Fol. 

Xylite,  286. 

Fib. 

Clintonite,  297. 

4—6        Fol. 

Hetaxite,  286. 

Fib. 

Monradite,  280. 

6—6         SubfoL 

Serpentine,  282. 

2—4      Fol,  Fib 

L      Chloritoid,  298. 

5-6—6     Snbfol 

Xerolite,  280. 

2—2-6  FoL 

Diaspore,  128. 

6—6-6     FoL 

0.  Species  arranged  according  to  their  specific  gravities. 

8p.  gravity. 

Sp.  grftrity. 

Halloysite,  261. 

1-6-21. 

Picrophyll,  280. 

2-76. 

Kerolite,  280. 

20—2-2. 

Pyrophyllite,  303. 

2-7-2-8. 

Opal,  161. 

1-9-2-3   » 

Antigorite,  281. 

2-622. 

Stponite,  282. 
Gibbtite,  134. 

2-26 

Groppite,  287- 

2-78. 

2-3—2-4 

Epichlorite,  288. 

2-76. 

Pholerite.  251. 

2-3— 2-6. 

Vermiculite,  292. 

2-76. 

Retinalite,  283. 

2-493. 

Clintonite,  297. 

3098. 

Talc,  276. 

2-66— 2-66. 

Monradite,  280. 

3-2- 8-8. 

Picrosmine,  281. 

2-69— 2-68. 

Diaspore,  128. 

3-8—8-6. 

Bowenite,  282. 

2-59— 2-8. 

Chloritoid,  298. 

3-4- 8-6. 

SteaUte,  276. 

2-65— 2-8. 

ilardness. 

Mica, 

2—2-6 

Chiastolite, 

3—6-6 

fff  Anhydrous. 
Obs, — Andalusite,  Chiastolite,  Kyanite,  Sillimanite,  Rubellite,Topaz,   Chrysober- 
yi,  Sapphire,  and  sometimes  Leucite  and  Spinel,  give  a  fine  blue  color  with  cobalt 
lolution  ;  Mica  and  Phenacite  less  clearly  so.      Chondrodite,  Topaz  and  some  Mica 
give  a  fluorine  reaction. 

Micaceous ;  laminae  thin  flexible,  elastic ;  G  2*76—3-1 ; 
w,  gy,  gnh,  ywh,  bnh,  bk;  trp,  trl,  opaque.  BB  whi- 
tens, fuses  on  the  edges  ;  K,  Mg,  Al,  Si ;  217. 

Ill ;  in  stout  prisms,  nearly  square,  tesselated  with  gyh- 
w  ;  dull,  subvit ;  G  2-8-3-8 ;  BB  infus,  with  bor  fus, 
dif!!  Al,  Fe,  Si,  257. 

II,  like  zircon  ;  only  in  minute  cryst ;  vit ;  colorless,  ywh, 
gnh ;  trl,  op ;  BB  with  bor  sol  dif!,  with  more  bor  op, 
on  flaming;  with  phos  slow  solution  ;  Ca,  Ta  (t)  850. 

Mas  ;G  3*71 ;  glistening;  gy,  r,  bn,  gn;  BB  alone  unal- 
tered, with  bor  fus  dark  olive-gn  pearl ;  Mn,  Si,  186. 

Disseminated  grains,  somewhat  cleavable ;  G  2*8 — 8 ; 
dark  gyh-bn, 'ywh-gy ;  ywh  on  exposure;  vit;  trl; 
BB  bleached;  with  bor  trp  glass;  Mg,  Fe,  Al,  Si,  167. 

Only  seen  in  small  octahedral  cryst ;  y w,  bn  ;  subres ; 
G  3-8— 4-85.     BB  fus  dif!  !  with  bor  rdh,  yw,  846. 

I;  in  cubes,  hemihed;  G  4-017;  met-adamantine ;  gyh, 
iroD-bk ;  strl,  op ;  BB  with  6or  glass,  titanium  reaetion ; 
Ca,  Ti,  345. 


Axorite, 


Knebelite, 


Bolton  ite. 


Pyrochlore, 
Perofakite, 


5—6? 


5-5 


5—5-5 


5-5 
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Hftrdnen. 

Leacite,  6-6— (^      I;  in  trapezohedrons ;  e/ imp«rf ;  G2*46 — 2*6;  vit,  not 

loBtronB;  w,  gyh-w ;  trl,  op;  BB  with  6ar  fuB  dif ;  in 
aeidt  decomp,  silica  pulv ;  Al,  E,  Si,  281. 

Opal,  6*5—6*6  Never  cryst,  massiye,  crnst,  often  opalescent;  G  1*9 — 

(in  part),  2*8 ;  sometimes  hyaline,  also  trl,  strl ;  nearly  opaqne  ; 

BB  with  soda  fus!  151. 

Brpokite,  128,      6*5—6*6    0  8*85—4*25;  met-ad;  bn,  bh,gnh,  black;  BBnnalt;  Ti. 

Anatase,  121,  Brookite  in  trimetric  crystals,  H=:6*5— 6  ;  G  3*8— 4*18 ; 

Rutile,  120,  JtiUile  in  square  prisms  often  geniculated,  often  acica- 

lar,  G  4*18—4*25,  H^6*5;  Anatase  in  brown  or  dark 

bluish  acute  octahedrons,  G  8*85-h8*95,  H=5-5. 

Chondrodite,  6 — 6*5    III;  disseminated  in  granular  limestone;   G  8*1 — 8*2: 

subyit,  res ;  y w,  wh,  bnh  ;  gnh,  bkh ;  trl — sbtrl ;  very 
brittle ;  BB  with  bar  ywh-gn ;  reaction  of  fluorine, 
Mg,  Fe,  F,  Si,  186. 

Chrysolite,  6—7      III ;  in  green  glassy  grains  and  masses ;  G  8*3 — 8*6  ;  rare- 

ly white  ;  trp,  trl ;  Fe,  Mg,  Si,  184. 

Cassiterite,  6 — 1      II;  cryst,  mas,  grains;    G  0*8— 7*1  ;  ad,  subvit,  subree; 

bn,  bk,  rdh,  gy,  y wh ;  st  gyh ;  strp— op ;  BB  char  re- 
duc  dif!,  bor  and  soda  reduced;  acids  insol;  §n,  118. 

Kyanite,  6—7*25  V;  in  slender  bladcd  cryst,  common;  bh,  wh,  deepest 

Sillimanite,  blue  along  the  middle ;  rbc  pms,  bnh;  gyh  ;  also  fib 

mas;  G  8*5- 8*7,  Kyanite;  8*1 — 8*6  Sillimanite;  vit, 

sbp'ly;    trp— sbtrl;    BB   unalt;    bor  fus  dif;  Al,  Si, 

268,  265. 

Andalosite,  6 — 7*5    III;  prisms  stout,  nearly  square,  often  tesselated;  G  8*1 

— 8*8  ;  vit,  weak  ;  gyh,  rdh,  gnh  ;  strl — op ;  tough  ; 
BB  unalt,  with  bor  fus  dif  I ;  Al.  Si,  267. 

Quarts,  7  VI;  cryst,  mas;  G  2*6—2*7  ;  w,  yw,  r,  bn,  gn,  b,  bk  ; 

trp— op;  vit,  subres  ;  BB  with  soda  fus  1  5i  145. 

Staurotide,  7 — ^7*5    III;  129^20';  always  in  crystals,  prisms  stout,  often 

cruciform ;  G  8*5 — 8*75  ;  subvit,  vit ;  bnh,  rdh,  bn,  bk, 
gy  ;  trl,  op  ;  BB  darkens,  with  bor  fus  dif  gn  glass ; 
Al,  Fe,  Si,  261. 

Ohrome  Garnet,     7*5         I ;  dodec ;  G  8*4184 ;  vit ;  emerald-green  ;  BB  in  fus  ;  6or 
chrome-gn  glass  ;  Cr,  Al,  Ba,  Si,  190. 

Zircon,  7*5  II;   always  in  crystals;  G  4*5 — 4*75;  vit- adamantine; 

bn,  r,  yw,  gy,  w,  often  bright ;  trp,  strl ;  BB  loses  col- 
or ;  with  phos  and  soda  iufus ;  in  acids  no  action,  or 
dif!  Zr,  Si,  195. 
Bnbellite,  7*6         VI ;  three  or  six-sided  prisms ;  red,  bh,  wh  ;  6=8 — 8*8  ; 

BB  infus ;  Al  B,  Si,  270. 
Sapphirine,  7 — 8       Small  grains,  or  gran  mas;  8*4 — 8*6;  vit;   pale  b,  gn  ; 

trp,  trl ;  BB  infus,  with  bor  iufus,  unaltered  ;  Mg,  Al, 
Si.  2C6. 
Beryl,  7*6^8    VI ;  in  hexag  pms  ;  G  2-65 — 2*75 ;  vit,  subres  ;  green, 

emerald-gn  ;  y  wh,  bh,  bnh  ;  trp,  strl ;  BB  with  6or 
clear  glass;  Be,  Al,  Si,  178. 


aot  otATunziNO  with  Acnxk— ibtdbibub. 
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F1i«nAeit«y  8  VI ;  in  crystals,  eleav  R  ;  G  2*9— 8  ;  vit ;  colorless,  wine- 

yw ;  rdh ;  trp,  op ;  BB  with  bor  fos  dif,  trp  glass ; 
with  toda  w  enamel ;  cobalt  solution  dull  blue ;  Be, 
Si,  189. 

Topai^  8  ni ;  usual  in  crystals ;  eleav  basal ! ;  sometimes  massive, 

sub-fibrous;  G  8*4 — 8*66;  vit;  yw,  w,  gnh,  bh;  trp, 
trl ;  BB  with  bor  clear  glass ;  Al,  Si,  F,  269. 

Spinel,  8  I ;  usual  in  octahedrons  ;  G  8*6—4*8  ;  vit ;  r,  gn,  b,  gy, 

Antomolite,  bk,  sometimes  bright ;  trp,  op  ;  BB  with  6ar  fus  dif ; 

Krtittonite,  4o.,  Mg,  Al ;  Zn,  Al ;  Mg,  Fe,  Al ;  Zn,  Mn,  Al,  Fe ;  Zn,  Fe, 

103. 

Chrysoberyl,  8'6  III;  cryst;  G  8*6 — 8*8;  vit;  bright  green,  ywh  ;  rdh; 

trp,  trl;  BB  unaltered,  so<ia  infus;  bor  fus  dif  1 ;  Be, 
Al,  122. 

Stpphire,  9  VI ;  in  hezag  crystals  ;  mas  ;  G  8*9— 4*2 ;  vit,  p'ly  ;  blue  ; 

r,  yw,  bn,  gy,  wh ;  trp,  op ;  tough ;  BB  soda  unal- 
tered ;  in  acids  no  action;  ^,  111. 

Dismond,  10  I;   in  crystals,  rarely  massive;    G  8*4—8*6;   w,  b,  r, 

gn,  bn,  gy,  bk;  adamantine  ;  trp,  strl,  24. 


Mea,  217. 
Kytnite,  268. 


Specie*  distinctly  foliated  or  fibrous  in  some  varieties, 

H=2— 8  Foil  I  Sillimanite,  266.  7—7*6         Fib. 

6—6-76    Fib. 

0,  Species  observed  always  or  mostly  in  distinct  crystals. 


IVrofrkit«,  L 
Chiastolite,  IIL 
Aiorite,  IL 
Leocite,  L 
Brookite,  III. 


Anatase,  II. 
Rutile,  II. 
Andalusite,  III. 
Staurotide,  HI. 
Chrome  Garnet,  I. 


Zircon,  IL 
Beryl,  VI. 
Phenacite,  VI. 
Spinel,  I. 
Diamond,  L 


y.  Species  arranged  according  to  their  specific  gravities. 


Opal.  151. 
Leueite,  281. 
Quartz,  145. 
Beryl,  178. 
Boltonite,  167. 
Andalusite,  267. 
Phenacite,  189. 
Eubellite,  270. 
Ckondrodite,  186. 
Sillimanite,  266. 
Chrysolite,  184. 
Chrome  Garnet,  190. 
Stpphirine,  266. 
Diamond,  24. 


Sp.  gravity. 

1-9— 2*3. 

2-4— 2*6. 

2*6—2*7. 

2*66—2*76. 

2*8-3. 

2-8—3*8. 

2*969. 

3—8*8 

81— 3*2. 

8  1— 3-6. 

8-3— 8-6. 

8*418. 

8*4— 8-6. 

8*4—8*6. 


Kyanite,  263. 
Staurotide,  261. 
Spinel,  108. 
Topaz,  259. 
Knebelite,  186. 
Brookite,  123. 
Anatase,  121. 
Pyrochlore,  845. 
Sapphire,  111. 
Perofakite,  845 
Rutile,  120. 
Azorite,  860. 
Zircon,  196. 
Cassitefite,  118. 


8p.  grarity. 
8*5—8*7. 
8-5— 376. 
8*5—4*8. 
8*4— 8-85. 
8*71. 

8-8—4*18. 
8*86 — 3*96. 
3*8—4*4. 
8-9—4*2. 
4*017. 
4*18— 4-26. 

4*8—4*75. 
6*8—7*1. 
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**  Fusible.     (Includes  no  Phosphates), 
f  8ulphaUs :  Sulphur  reaction.    Anhydrous  (excepting  Gypsum). 


Gypsum, 


HasTy  Spsr, 


Anhydrite, 


Celestine, 


Dreelite, 


HardneM. 

1'6— 2    IV ;  111°  14' ;  cUav  crystals  ;  foliated  1 1  massiye  fibrous  I 

G  2-26— 2-86 ;  w,  gy  ;  ywh,  bn,  bh,  bk  ;  trp,  op  ;  BB 

ezfol,  whitens,  crumbles ;  fus  dif ! ;  Ca,  §,  Aq,  878. 
2*6 — 8*6  III ;  tabular  oryst ;    also  prismatic  ;  also  tabular  and 

fibrous  miassiye  to  compact ;  G  4'8--4'6  ;  w,  ywh,  gyh, 

bnh ;  rdh ;  trp,^trl,  op ;  BB  fus  dif ;  ]ba  ,S,  866. 
8 — 8*6    III ;  rectang  cleavages ,  lamellar  ;  fib,  massive  ;  G  2*86 

—8 ;  ▼»  gyh,  bh,  rdh ;  vit-p*ly  ;  trp,  trl ;  BB  not  exfol, 

fus  dif  1  Ca,  S.  869. 
8 — 8*6    ni ;  prismatic  cryst ;  also  massive,  fibrous ;  G  8*9 — 4  ; 

w,  bh  ;  vit,  p'ly ;  trp  ;  strl ;  brittle  ;  BB  decrep,  fus ; 

Sr,  S,  868. 
8*6  VI ;  rhombohedral ;   G  8*2— 8*4 ;  w ;  p'ly,  splendent ; 

Ca,  fia,  9,  878. 

BpectM  dUtinetly  foliated  orJUnroue  in  eome  varietiee. 


i,  878.  H=:l*6— 2    Foil  fib  1     Anhydrite,  869. 

vy  Spar,  866.  2*6 — 8*6  Sabfol,  fib.  Celeetine,  868. 


H=8— 8*6    Fol,  fib. 
3—8*6    Fib. 


f  f  Hydrous  ;  B.B.  no  sulphur  or  phosphorus  reactioA  ;  G  below  8*8,  (excepting 

Plumboresinite). 

Ob9. — Of  the  included  species,  the  tnoffnenan  are  Chlorite,  Spadaite,  Pyrosclerite, 
Xylite  ;  the  earthv  aluminoiu  Halloysite  and  allied  ;  the  eryttallized  aluminous  or 
a0oliti»,  Stilbite,  Ueulandite,  Epistilbite,  Ghabacite,  Harmotome,  Edingtonite,  Apo- 
^yUite,  Brewsterite,  Faujasite,  to  which  Savite,  Chlorastolite,  Apophyllite,  and 
Pr«boit«  are  related  ;  Cro<Adolite  is  asbestiform  ;  Palagonite  a  tufa  product ;  Ottre- 
llt4  and  Chloritoid  more  or  less  foliaceous,  and  of  gray  to  green  and  black  colors. 

Halloysite,  1  Mas ;  earthy ;  G  1*6—2*1 ;  w,  bh  ;  adheres  to  the  tongue ; 

(io  part),  waxy  ;  strl,  more  trp  in  water,  and  increase  in  weight ; 

adde  decomp  ;  Al,  Si,  Aq,  260.      The  Hallojsites  and 
allied  species  are  generally  infusble. 
Micaceous  or  massive ;  lam  inelastic,  p*Iy ;  olive-gn,  bn, 
wh  ;  BB  fus  dif  1 — 298—296.     Chlorophseite  fusee  easily 
278 ;  aphroeiderite  is  a  ferruginous  ripidolite,  297. 
Often  in  coarse  hexag  prisms,  basal  cleavage   and  some- 
times foliated ;  G  2*7 — 2*9 ;  gyh-gn,gnh  bnh ;  sub-p'ly ; 
sbtrl ;  BB  fus  dif;  bor  iron  glass ;  soda  insol ;    in  aeidt 
insol ;  Al,  Fe,  Si,  Aq,  216. 
Mas ;  rdh ;  p*ly ;  BB  glassy  enamel ;  in  mur  sol ;  imperf 
geUt ;  Mg,  Si,  Aq,  278. 
2*6—8*6  MskMive,  fibrous  ;  G  2*4 — 2*66,  dark  gn  ;   BB  bkns,  be- 
comes magnetic,  fus  bk  glob,  Mg,  Fe,  Si,  Aq,  286. 
2-6—8    Scaly  massive,  scales  foliated,  G  2*792 ;  y w,  ywh  ;  p'ly ; 
trl,  scales  trp ;  BB  wns,  fus  dif  I,  with  6or  sol  ;  in  mur 
insol,  in  ««/  sol ;  Al,  E,  Si,  Aq,  828. 


CfcWriU,  1—2 

ftlpidi>Ht«,  Clinochlore, 

fMnnlU, 


2—8 


2*6 
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PyroteleriU, 

Ibrgtfite, 
EophylUte, 

Phmborfltijiite, 

liebeneiite, 
8tin>ite, 

Heolandite, 

Croeiaolite, 
(%ibant«, 

HinBotome, 


HardMM. 

S  mr ;  foliated  I ;  idm,  gran  ;  G  2-74—2*76;  gn,  gyh,  ith, 

rdh ;  weak  p'ly ;  trl ;  feel  somewhat  greasy  ;  BB  fas 
dif  1 ;  in  mur  decomp ;  Mg.  Si,  Aq,  291. 
8*6— 4*6  Thin  micaceous;  O  2*9—8^82;  pale  gyh,  wh,  ywh; 
trl,  strl ;  rather  brittle ;  BB  intum,  fiis  dif ;  Al,  Ca,  Si, 
Aq,  800,  291.  Ephesite  is  related,  801. 
1*6  Reniform,  glob;  fib,  massive;  G  4*9 — 6*4;  res;  ywh, 
rdh-bn,  ywh-w  ;  like  gam  arable;  Pb,  Al,  P  (?)  Aq,  481. 
II,  Aeicular  pms :  G  2*46  ;  colorless ;  trp  ;  BB  fns  dif;  in 

acids  soluble  ;  Mg,  Na,  Al.  Si,  Aq,  816. 
VI;  hexag  pms  i  cleav  indistinct :  G  2*81 4  ;  greasy ;  gnh- 
gy  ;  BB  intum,  (m  dif  no  globule  :  Al,  K  Si,  Aq,  216. 
IV;  cryst,  a  pearly  efeavage  ;  div^rg.  columnar,  lamio- 
ato-radiate;    G  2-»»6--2  21 :   f'ly,  vit;  w,  ywh,  gyh, 
rdh ;  strp.  strl :  brittle  ;  BB  intum,  fus ;  iu  aetdM  slimy  ; 
Al,  Ca.  Si,  Aq,  382. 
IV  ;  a  pearly  cleavage ;  cryst;  sometimes  glob;  G  2*19 — 
2*26  ;  w,  rdh,  gyh,  bnh  ;  trp,  strl ;  brittle ;  BB  intum, 
fus ;    in  mur  sol ;  Al,  Ca,  Si,  Aq  ;  Zeolite^  880.     Epi»» 
tilbile  is  similar,  but  is  trimetric,  880. 
Fibrous  like  asbestus,  fibres  easily  separable ;  larender- 

blue.  BB  fus  1  shining  slag ;  Fe,  Si,  Aq,  279. 
VI  ;  in  R  and  hexag  forms;  G  2-05—2*2 ;  w.  gyh,  rdh; 
▼it ;  trp,  trl ;  brittle ;  BB  intum,  fus  ;  in  mur  in  pow- 
der sol ;  Al,  Ca,  Si,  Aq,  819. 
Ill ;  in  glassy  cryst,  often  cruciform,  cleav  imperf ;  G 
2-86 — 2-6  ;  w,  ywh,  rdh,  bnh,  trp,  trl ;  BB  fus,  no  in- 
tum ;  in  acid*  not  sol  without  heat ;  Al,  Ba,  Si,  Aq, 


8*6 


8*6 


8*6—4 


4— 4-5 


EdiDgtonite, 
Palagonite, 


Apophyllite, 
Gyrolite, 


Brewaterite, 

Faigasite, 
Otirelite, 


4—6 


4-5— 6 


II;  in  cryst,  hemihed;  G  2-7— 2*8;  vit;   w,  gyh  ;  trl; 

BB  w,  opaque,  fus  dif;  Al,  Ca,  Na,  Si,  Aq  ;  Zeolite^  828. 
Massive,  part  of  volcanic  tufas,  G  2*43  ;  yw,  y  wh-bn ;  trl ; 

resinous  eubvit ;  BB  fus  I ;  in  mur  sol ;  Al,  Fe,  Ca,  Mg, 

Si,  Aq,  166. 
II;  in   acute  octahedrons  and  prisms,   a  pearly  basal 

cleavage;  also  subfoliated  massive;  G  2 — 2'4,  w,  gyh, 

gnh,  ywh,  rdh  ;  trp.  op;  brittle  ;  BB  exfol,  fus  ;  in  nit 

flaky,  imperf  gelat ;  Ca,  K,  Si,  Aq,  804. 
4-6—6    IV;  cryst;    a  pearly  cleavage ;    G  2-1—2-44 ;  vit,  p'ly ; 

^f  y^K  gyb;  trp,  trl;  BB  froths,  fus;  in  mwr  sol; 

Al,  Ba,  Sr,  Si,  Aq,  882. 
6  II;  in   octahedrons;   G  1*928;   w,  bnh;   vit;  trp,  trl; 

BB  intum,  fus ;  in  mur  sol ;  Al,  Ca,  Na,  Si,  Aq,  828. 
6  Scales,  micaceous,  brittle  disseminated  through  a  slaty 

rock ;   G  44  ;  bkh-gy,  gnh-gy ;   BB  fus  dif,  glob,  bk. 

maguetio  ;  Al.  Fe,  Mn,  Si,  Aq,  287 « 

36 


OArpbolite, 


LUSTRE   UNMETALLIO — STBEAK   UKCK>LOEKD. 


6—6-5 


AlUaite, 
(in  port), 
CblorMtrolite, 


Chloritoid, 

(Maftonite), 


Rsdiftted,   Btell;   0  2*9— S'Vfi;  atrmw-Yw;  mVkj;    op; 

yery  brittle;  BBintmn,  fu^dif,  Un,  op;  in  aeidM  biird- 

ly  attacked  :  A\,  Mn,  8i,  Aq.  ai6. 
6*5  In  ftlender  cryit  and  miwaive;  pitch-bUok,  bnb-blc,  dark 

ywb'browo,20?.  £rdmannite,{p,  340)  may  belong  here. 
6*5 — 6     Maa^ive^  radiated  ibroiiB  or  iobfibrout,  ftt«ll ;  p'ly  ;  gn, 

pale  Uh-gn  ;  BB  fui  1  intum  ;  in  mur  lol ;  Al,  Ca,  ft, 

Bi»  Aq,  S15. 
6—6       Ck^arsc  foliated  ;  0  3*4 — 3*6  ;  gy,  gyh*gn,  gtib-bk  ;  weak 

p'ly;   BB   mag;   fm   dif»   dark  gn  ;   Al,   Fe.  Si,  Aq^ 

29a 
6 — 6 '6     III ;  botryoid,  or  thick  and  liard  in  crust,  surface  cryt- 

tfllline;  G  2'8— S ;  vit,  »bp*ly;  gnb,  wh ;  etrp,  trl ; 

BB  intum,  fus ;  in  mvr  aol  sluwly ;  Al,  Ca,  Si,  Aq, 

314. 

«,  Sptcits  foliaied  or  fibrous  in  tome  varietiet. 


H«rdDee«. 

Hftrdo«u. 

Ripidolite.  2lia. 
Chlorite,  296. 

1-2      FoJ! 

Marffiirito,  Son. 
Eiiphvllil*,  291. 

3  5^4 '6  FoH 

1-6^^  Foil 

4—6         Fol  r 

Fahhinite,  216. 

2—3      Fol 

ApophvUire.  3f»4. 

4  •6— 6      SubfoL 

Iberite.  2 JO, 

2*6         SublbL 

OUri-lite.  287* 

6               Ful 

Pyroiclerite,  2«l. 

8           FoU 

Carpholite.  816. 

6-6*6      Fib, 

mitbite.  832. 

3-6        Foil 

Chlomstroliti*,  816. 

6-6—6     Subfib. 

Healandite,  S30. 

8-6—4  Fol! 

Obloritoid,  29&. 

5-6—6      Subfol. 

^  Specie*  arranged  according 

f  to  tfmr  »p€Cffic  ffravitiet. 

Ep.  ffavlty. 

P^  grarlCr- 

Halloyviie,  S6a 

I'ft— 21. 

Fablunite.  216. 

2*7_2-t. 

Pai^aaiU,  82a. 
Stilbite.  381 

l-92». 

Pvrowlerite.  291. 

2*74—2^6* 

21)— 2-21. 
25u_2'21. 

Verrn it' elite,  291. 

2*7  66. 

Cltalmxite.  819. 

Prtlinite.  8U. 

2-8— 3, 

Aponliyllite,  804. 
Heyinmlite.  880. 

20-.2'4. 

Iberile.  aif*. 

2*89.          ^ 

2-19— 2-2. 

Carpbolite.  816. 

S-9— 2-9flfl 

Brvw»t«nie,  8SS. 

21—2*44. 

Mnrmirit*,  3(iO. 

3—81.  ^M 

Harmoloine.  828. 

286-2*6. 

Eni>!iyllite.  291. 

2-9— a  K 

Palaffoniie.  166. 
ifiadaiif .  27tf 
Cklonle,  2*  8— *JM, 

2-4— 2^, 

Clilorn«trolite,  816. 

818. 

ChloHt^id,  298. 

8  4—8*6. 

2  6—8, 

Otln-lile,  287, 

4*4. 

BdiDgtoatte,  823. 

2^—2*8. 

^^ 

fff  Anbydroui;  no  Salpbwr  reaction,  (excepting  in  Qelvin.) 

06i,—4>f  the  foMowinj^  Bpeeief.  the  only  taicac^ou*  one  is  Mica  t  Diallafri  and 
Hypvralhene  are  thin  folijited;  tho  only  d4*liintc1y  fihruufi,  with  Mpnrable  flexible 
ffbrnt,  ari*  inelmle<1  nnd«?r  A»heKiu* ;  tfie  olh^r  fine  HbroiiA,  m'ilh  brittle  fibret  ©r 
eohinina*afe  either  Pjfror^nt  or  UornhUvdf ;  Kpidotc  nnd  Tourmatiftf  nrc  ftoitietta 
ealsninar.  and  rarely  Idocroae.  The  only  Totraliedriil  jipe<  ie»  is  IJflrin^  Dam^ 
U€  ipiee*  a  strong  horat'ic  acid  reaction,  and  Tonrmaiint  and  AHnU*  one  1e 
d^ed.  OWdUn  nr  black  volcanic  glast  would  fall  in  Otis  division  were  it  a  tiinpTe 
n&oaral     (Bee  p*  248.) 


Fib,  sometitxiea  like  cotton,  fibrca  separable  or  not ;  6B 
fas  dif;  in  acids  imperf  eottible ;  same  compound  ta 
pyroxene  or  hornblende,  168,  170. 
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Harinei 
lfie%  MoMOYite  *  Sfc— 8-ft 
PUogopite, 
BiotiU, 
LeptdoUte, 

Lneophane,  S*5— 4 


Sphene, 


5—6-5 


MilinophAne, 

5 

Wohlerite, 

6-6 

Bftbingtonite, 

5-6—6 

GltQcophaDe, 
Yiolao, 

6-5 

fietpoUte, 
Meioniie, 
Dipyre, 

6—6 

Pyroxene, 
Hornblende, 

6—6 

Aemite, 

Wichtyne,  6-6— 6 

Senatnrite,  5*6 — 6 


AlUnite, 
Orthite, 


6-5—6 


TJdn  mieaeecui,  l«minfB*v^ery  thin,  flexible,  elatiie,  easily 
•eparftble ;  G  2*75—6*1 ;  w,  gy,  gnh,  ywh,  bnh,  bk, 
rdh,  pnrpliBh ;  trp— Irl ;  BB  whitens,  tometimes  fluo- 
rine reaction,  fos  dif ;  Al,  K,  Fe,  Si ;  Al,  Mg,  Fe,  Si; 
Al  Li,  K,  Si,  F.  217-287. 

Ill ;  mas,  eolomnar,  cleayable  ;  G  8*974 ;  Tit ;  dirty  gn, 
wine  y w ;  trp— trl ;  BB  Ins,  violet  glass ;  fluorine  re- 
action ;  with  bor  amethystine  glass ;  Be,  Ca,  Na,  Si,  F, 
lf2, 

IV ;  nsnal  in  thin  aente-edged  crystals ;  also  massiTe;  G 
8*4 — 3-6;  adamant,  res;  brown  and  black  common; 
also  gy,  y  w,  gn  ;  trp— op  ;  BB  fns  dif  intnm,  enam ; 
with  metallic  tin  a  violet  color ;  with  6or  dear  i^ass ; 
in  mnr  heated,  imperf  solution  ;  Ca,  Ti,  Si,  268. 

Massive,  cleav ;  G  8*0 ;  vit ;  y w ;  brittle ;  optically  vni- 
axal,  188. 

Tabular  oryst,  massive ;  G  8*4 ;  yw,  bnh,  gyh ;  BB  ywh, 
glass  ;  in  tnur  sol ;  Zr,  Na,  Ca,  Si,  848. 

V;  G  8*8— 8*6;  vit;  gnh-bk ;  strl,  op;  BB  fnsi  bead 
magnetic ;  Ca,  Fe,  Mn,  Si,  178. 

Prisms  massive  ;  G  3*108 ;  vit,  p*]y ;  b,  lavender-b,  bh* 
bk,  gyh;  streak  gyh-b;  trl — op;  powder  slightly 
magnetic  ;  BB  fas  I  gn  glass  ;  aeidt  partly  sol ;  Al,  Fe, 
Mg,  Na,  Si,  177. 

II ;  in  square  pms,  large  or  small ;  massive ;  G  2  5—8*75  ; 
vit-p'ly,  vit ;  w,  gy,  bh,  gnh,  rdh ;  trl,  strl,  op ;  BB 
fus  intum  ;  in  aeida  decomp  ;  Ca,  Na,  Al,  Si,  200,  201, 
206.  a 

IV;  prisms,  hornblende  124^  82';  acmite  and  pyroxene 
87®  6';  massive,  fib,  gran,  foliated;  G  2*9— S-4;  yH, 
p'ly  ;  gn,  w,  bk ;  BB  fas  dif  or  easy ;  Ca,  Si ;  Mg,  Si ; 
Fe,  Si ;  Mn,  Si,  168,  170,  176.  Prismatic  crysUls  of 
hornblende  often  hexagonal,  with  angles  approaching 
120®,  while  those  of  pyroxene  are  often  8-sided,  with 
angles  near  186®.  Diallage  and  hypersthene  ai^  thin 
foliated  and  fus  dif! ! 

Mas ;  G  8*08 ;  dull ;  bk ;  BB  fus  bk,  mag;  aeidt  not  at- 
tacked ;  Al,  Fe,  Ca,  Mg,  Na,  Si.  177. 

Vt  mas,  cleav;  G  8  2—8*7;  p*ly,  vit;  w,  gnh,  gyh; 
strl ;  tough !  BB  fas  dif ;  in  aeida  insol ;  Al,  Fe,  Ca, 
Na,  Si,  264. 

IV ;  cryst  often  tabular,  prismatic  or  acic ;  mas;  G  8*8 — 
4  2  ;  pitch-black  or  bn,  ywh ;  strl,  op;  brittle ;  sfridb 


*  These  micas  often  contain  some  water.  Mar^arodite,  Marearite  and  Enphyllite 
trt  hydrous  species,  yet  the  amount  of  water  is  very  small,  being  but  4  or  5  per 
eest    B.B.  fus.  often  easily. 
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unmat  mncvrALuo — btbbak  vsooi/xuBB^. 


Latrobite, 
Rhodonite, 

OrthoclMe, 


Asditiiio. 
Lftbrftdorite, 
Voegite, 
Bytownite, 
CyelopiU, 

PeUlite, 


▲Ibite, 
OligoolMe, 


»— 6-6     Mm; 


6— 6-6 


AoorthiU, 
Ooiii«raiiiU, 

HelTin. 

Fayalite, 
kopyrt, 


BardaeM. 

gyh ;  intum  easily,  foe;  in  aeidt  eol  or  ineol;  Al,  Fe, 

Ce,  Ca,  Si,  2(i8,  2ia     JBrdmannite,  (p.  840),  may  be 

near  orthite. 
6*6 — 6*5  V :  mM ;  G  2-7— 2*8  ;  vit ;  poBe-r,  pink ;  strl,  op;  BB  ixu 

dif  1 ;  Al,  Mn,  Mg,  Ca,  K,  Si.  2^. 
6*6 — 6*6  IV ;  like  Augite  ;  maasiTe,  cleavable  or  granular ;  G  8*4 

— 8^76;  vit;  light  rd;  gnh,  ywh,  when  impure;  bk  on 

exposure ;  BB  bn,  rdh-bn  glob ;  in  mur  partly  sol ;  Mn, 

Si,  167. 
8  IV ;  in  crystals ;  cleavable,  massive  ;  G  2*4 — 2*6  ;  vit, 

subp'ly  ;  w,  rdh,  gyh,  gnh  ;  trp~sbtrl ;  BB  fus  dif ;  in 

ocuit  insol ;  Al,  E,  Si,  242. 
8  V ;  massive  feldsp  cleav  ;  G  2*6 — 2*8  ;  subvit,  ply  ;  gy, 

bo,  gnh,  often  a  play  of  colors  ;  trl,  strl ;  BB  fus  dif ; 

LtAradorite  in  mur  heated  sol  1  Andetine  attacked  by 

acids ;  BytowniU  is  granular  massive,  gnh-w,  trl ;  Al, 

Ga,  Na.  Si,  286,  %W1,  264. 

subcleav;  subfeldsp;  G  2*4— 2*46 ;  vit,  glist,   a 

little  pMy  or  greasy ;  w,  gy,  rdh,  gnh  ;  trl ;   BB  fus 

dif  1  w  enamel,  reaction  of  lithia ;  in  aeid»  insol ;  Al, 

Ka,  Li,  Si,  268. 
V  ;  feldsp ;  G  2*6— 2*69  ;  vit,  subp'ly ;  ywh,  gyh,  w  ; 

trp,  strl ;  BB  fus  quietly,  flame  ywh  ;  in  acidt  insol ; 

Al,  Na,  Ca,  Si,  280,  240.    Oligoclase  is  a  little  more 

pearly  or  greasy  in  look  usually  than  albite.    The 

hardness  of  albite  is  sometimes  7.    Albite  and  other 

triclinic  feldspars  differ  from  Orthoclase  in  having  the 
•two  most  perfect  cleavages,  (or  planes  0  and  ti),  not 

quite  at  right  angles  with  one  another,  (86^  to  87^.) 
8—7      V:   in  crystals;    G  2*66— 2*78;  w.  gyh,  rdh  ;  trp,  trl ; 

BB  fas  dif;  with  %oda  an  enamel ;  in  aeidt  sol ;  Al,  Ca, 

Si,  284. 
8—6*6   II I  G  2*69 ;  vit ;  gy,  gnh-gy,  bk  ;  BB  fus  w  enamel ;  in 

acid»  insol ;  Al,  Ca,  K,  Na.  Si,  206. 
8—8*6    Has,  like  quarts ;  G  2*88 ;  vit ;  colorless ;  trp ;  BB  fus, 

flame  orange ;  with  bor  glsss  easily  ;  in  acidt  decomp  ; 

Al,  E,  Li.  Na.  Si,  266. 
8—8*6    I;tetrahed;    G81 — 8*8;    vit;  subres;  waz-yw,  bnh, 

goh  :  strl ;    BB  fus,  iotum,  y w  globule  op  ;  with  hot 

manganese  reaction  ;  Be,  Mn,  Si,  S,  194. 
6*6        Black,  gnh.  bnh,  massive,  glassy  ;  G  4*1.    BB  fas  1  with 

acidk  easily  attacked  ;  Fe,  Mg,  Si,  185. 
8  6        Massive,  no  cleav  ;  G  2*9 — 3 ;  glassy  black,  gyh ;  op,  strl ; 

brittle ;  BB  fus.  in  acids  decomp.  dif ;  Al,  Ca,  Fe, 

Si.  266. 
8—7      Mas,  subgran;    G  2*9 — 81;   subvit;  wh,  gnh;  toogh; 

HBfusdifl!;Mg,Ca,8i,  176. 
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IdoCTAM, 


Epidote, 
Zoitite, 


9{N>dii]iMiie» 

Annitet 

Gtrnei, 


6-6 


Mnromontite, 

loUte, 

Dtnboriie. 
Tonrmaliiie, 

Eaclate, 


6*6 


6— t 


IV,  in  8mftU  indiitinot  eryitals,  eUav  ;  G  2*6—2*6 ;  w, 
pale  roM-red ;  BB  fiu,  w  blebby  enamel,  outer  flame 
weak  red,  y  w  at  point ;  Al,  Na,  Li,  Si,  2M. 
11;  often  in  four  or  «igbt>eided  prume;  c^mw  indiet; 
mas;  6  8*8 — 4;  vit,  res,  often  brilliant;  bn,  gn;  yw, 
b;  strp— «trl;  BB  fiisl  intun;  in  hot  aeidi  sol;  Al, 
Ca,  Fe,  81,  191. 
lY ;  oryst ;  massive,  subcolumn,  hardly  cleavable ;  G  8*2 
— 3 '6 ;  vit— res ;  pistachio-gn,  bo,  gy ;  strp— op ;  BB 
fas ;  in  mur  more  or  less  sol ;  Al,  Ca,  Fe,  Si,  sometimes 
with  Md,  Ce,  206. 

6*6 — 1  IV;  Massive,  deav  ;  G  8*1 — 8*2;  snbp'ly ;  gyh — gyh-gn  ; 
trl,  strl ;  BB  fus,  intum ;  Al,  Li,  Si,  169. 

6*5 — 1  V;  crystals  with  sharp  thin  edges;  G  8*2— 8*8;  vit;  bn, 
bh.  gyh ;  trp,  trl ;  BB  fus ! ;  Ca,  Al,  Fe,  Si,  B.  218. 

6*6 — 7  I;  dodecahedrons;  trapexohedrons ;  mas;  in  grains; 
G  8'5— 4*8;  vit,  res;  r,  bn,  ywh-bn,  yw,  w,  gn,  bk; 
trp— strl ;  BB  fus ;  in  acids  more  or  less  sol ;  Ca,  Al,  Si ; 
Fe,  Al,  Si ;  Al,  Mn,  Si ;  Ca,  Fe,  Si,  190. 
Pyrope,  G  3-69— 3*8 ;  in  rounded  grains ;  BB  fus  dif ;  hwr 
emerald-green  glob,  194. 

6—7  Grains;  G  4*263  ;  bk,  gnb-bk;  streak  gyh-w;  strl,  op; 
BBfus  dif.  glows,  flame  yellow,  211. 

7 — ^7*5  111;  six  and  twelve-sided  pms;  also  massive;  G  2*55 — 
2*68  ;  glassy  and  dark  blue  ;  trp,  trl ;  BB  fus  slow ;  b 
glass ;  in  acids  attack  dif  I ;  Al.  Mg,  Fe,  Si,  214. 

7 — ^7*5  Disseminated  cryst,  sub-cleav  mas  ;  G  2*8 — 8  ;  pale  ywh, 
wh ;  vit ;  trl,  strl ;  very  brittle ;  BB  fus,  strong  re- 
action of  boracic  acid;  Ca,  B,  §i,  212. 

7 — ^7*5  VI;  usual  in  three  or  six-sided  pms;  mas;  G  8 — 8*8; 
black  common  ;  also  b.  gn,  rd,  w,  bn  ;  vit,  res ;  trp, 
op ;  BB  fus  or  infus ;  Al,  Si,  B,  with  often  Fe,  Ca,  K, 
270. 
IV;  in  cryst,  also  one  perfect  diag  cleav ;  G  8—8*1  ; 
vit  ;  pale  gn,  bh ;  trp,  strp  ;  very  brittle  ;  BB  intum; 
fus  dif;  w  enamel ;  with  hor  a  clear  glass;  eleetrie  by 
friction  I ;  Be,  Al,  Si,  267. 


7-6 


0  Species  arranged  according  to  their  specific  gravities. 


Petalite,  263. 
Orthoclase.  2i2. 
Meioiiite.  200. 
Weii»sigite,  254. 
lolite.  214. 
Albite,  240. 
Lozoclase,  244. 
Hyposclerite,  242. 
Seapolite,  200,  201. 
Oligoclase,  289. 


8p.  gTMVlty. 

2:^9— 3-45. 

2*4-2-6. 

2*6  -2-74. 

2*5— -2*6. 

2*55-2-7. 

2ftfl— 2-66. 

2*6—2*62. 

2-6-2-7. 

2-6—2-75. 

2*63—2-69. 


Dipyre,  205. 
Andesine.  236. 
Anorthite.  234. 
Labradorite,  236. 
Couzeranite,  206. 
Vo9gite.287. 
Latrobite,  285. 
Mica,  217-227. 
Daiiburite.  212. 
Pollux,  255. 


8p.  frarity. 
2*646. 
2*65—2*74. 
2*65—2-78. 
2-68— 2*76. 
2-69 

2*7- 2-a 
2-7—2-8. 
2-75— 8-L 
2-8—8. 
2-88. 
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3p.  grikwiif. 

8p.  KTAVltj. 

laopyro,  256, 
FepLrite,  176. 

id'»-^8. 

Pyroxene,  168, 

3 -.iS— 3-5. 

2'9— 31. 

Epidoto,  i06. 
All  unite,  208, 

S**i6— S'6. 

Eucl&«e,  -j67. 

2't>— 8  I. 

88—342. 

Leucophane,  182, 

2-973. 

1  doc  Pros*,  197. 

3*84—4, 

Horn  blende,  17U. 

*i'»-^*3. 

Wohlerite, 

TourtiKiliue,  '27  U. 

8—8-2. 

Bftbiniftouite,  178. 

33-8-6. 

Wicbtyij«,  177, 

8-04. 

Spljeoe,  2tt8. 

8  4-8*6. 

M«titiopltiiue,  183* 

8-a 

Rliodoiiite,  1S7. 

84—8^. 

GlHUuuphnne,  177. 

8*108. 

Garuet,  ISO. 

35—8-8. 

Uelviti,  19  L 

81-8-8. 

Pyroiililore,  846. 

8-8—4-86. 

SpuJumene,  169. 

315— 8-2. 

Fiiyitlite.  186, 

4*1, 

Aitiiitttf,  213. 

8-i— 88. 

Miiromimtite,  *21  h 

4*268. 

SAUMuriLe,  264. 

3-2— 3-4. 

MlcroliU,  897. 

6-4. 

Acmite,  170. 

8"i— 8-66. 

[NoTK. — ^Ttie  ore»  of  lead,  hnting  an   nncolored  atreak,   u  th^y  yteld  a  metaUio 
malleable  globule  before  th«  blowpipe,  fall  itito  the  next  iubdivUion.] 


J.    B,B.    EmiER   FtJMKS,    OE   A  MALLEABLE   GLOBULE,    OK   BOTH. 


O&t.— Ttiere 

off  tlie  fiulpliur 
ilr#r«^.     6pe€ifi< 

♦  Globule  of 

in  fumes, 


are  no  tulphureta  bore  included.  Blende  and  VoUzite  do  not  give 
A«  fumes,  Ullier  anlpUurets  wtthoat  a  metallic  lustre  have  a  eoUrtd 
tf  gravity  of  the  included  sp&cies  above  4*8, 

lear)  or  silver,  with,  or  without,  the  fluxes*;  the  lead  pasa^  off 
and  d\m:o]on  tbe  ebnrcu&l  around  the  assiiy :  no  fumes  of 
Ahtenic,  Selenium  or  Antimony. 


Cotannite, 
Kerargyrite, 

Mailooktta, 
C«raaiaer 

Anglaiita, 

ttadbillite, 


Wdfanite, 


Laoarkile, 


H«rdn«ff. 

1— a 

1—1-6 


2-8—3 


2*5—3 


2*8—8 


1-6— 8 


t-«8 


III;  acie  erjat  *,  adamcintitie,  silky  ;  w;  BE  fufll  flame 
b ;  on  charcoal  w  vnpors.  with  aoda  lead  ;  Pb,  CI,  V^. 

I ;  like  wax;  eectite  ;  6  6-8—5-6  ;  pearKgy,  ywb,  bob  ; 
streak  sbintng ;  trl— op  ;  BB  on  charcoal  fumes  of  ehlo- 
ritie.  aod  silrer  glob;  Ag,  CI,  92.  EmMUe,  (p.  98), 
contains  also  bromine. 

II;  tabular  crystals  i  G  5^4 — 7'2  ;  clear  ywh,  gub;  ado* 
mantine,  or  little  p'ly  ;  trp,  trl ;  Pb,  CI,  0,  127. 

II ;  G  6 — 63  ;  adamantine  ;  w.  gyh,  y  wb  ;  trp,  trl ;  BB 
on  charcoat  fumes  lead  ;  nit  eflerv ;  Pb,  C1,C,  468. 

Ill  :  cryst ;  mas;  G  6  2— 6*3  ;  adamantiDe.  vit.  r«s;  w, 
ywb.  gyh,  gnb  ;  trp,  op ;  biittte  ;  BB  fusf,  ott  charcoal 
With  toda  lead  t  I'b.  §.  87<>:  for  Lcadhillite  Pb,  B,  fl, 
871.  StiMannitff  is  the  same,  but  rhtmthohcdral^  878. 
LanarkiUh  related,  874.  Calcdoniichu  a  deep  bluiall 
green  color  and  green ieh  itreak. 

11 ;  square  tables  and  oi'tahedrons  ;  oUo  ataaairo ;  G  6^ 
— 6*9  ;  res,  adamantine  ;  ywh.  orange  yw  ;  strp,  stj'I, 
brittle;  BB  decrep,  fus  dif;  on  charcoal  with  toda 
lead  {  io  mur  or  fill  in  powder  decomp  ;  Pb,  Mo,  849. 

IV;  clcam  basal!;  G  6  3—7;  p'ly,  sdainantine ;  r««; 
gnh-w,  ywh,  gyh  ;  trp,  trl  ;  BB  fus,  w  cold  ;  on  rJUf- 
toal  load ;  iu  hU  sol  Utile  efferv  ;  l*b,  S,  d  874.. 


OB,  EUB  A  \rAU.KAHr.TC  OEOfinDLB. 


m 


Yanadiiiite, 


2-6—8 


VI ;  h«z«g  pritms  ;  glob  incnut ;  G  6'6— 7*8  ;  ret;  pale 

bob-y w,  straw-y w,  rdb  bn  ;  strl,  op ;  brittle ;  BB  fiu ; 

00  charcoal  glob  lead ;  in  mur  tol  gn,  in  nit  y  w  ;  Ph^ 

01,  V,  862. 
Ill ;  eolaroner.  rsd ;  eUav  I ;  G  7 — 7*1 ;  pMy ;  w,  ywh, 

rdb  ;  tbtrl,  op  ;  BB  fat  I,  on  charcoal  w,  fumes ;  with 

ioda  lead  ;  Pb,  CI,  0,  128. 
II;  eryet;  G  7*8— 8*12;  res,  snbadamantine ;  gn,gy,bo, 

rdb  ;  trl,  strl :  BB  fas ;  on  charcoal  vapors  of  lead ;  in 

nit  sol,  yw  ;  Pb.  W,  348. 
Ill ;  cry  St ;  mas ;  G  6 '4 — 6-6  ;  earthy,  6*4 ;  ad,  vit,  res  ;  w. 

gyh.  bh;  sometimes  bkh  externally ;  trp,strl ;  brittle; 

BB  fus !  on  charcoal  lead  ;  in  nit  efferv  :  Ph,  C,  462. 
a.  Vo  folifttad  species  in  this  division  ;  Mendipite  is  sometimes  fibrous. 

0,  SptetM  arranged  according  to  their  specific  gravities. 


lUBdipit«, 


Sefaeeletine, 


Cmisite, 


S-6— 8 


2-6—8 


8— 8-6 


8p.  fravity. 

8p.  ftavltj. 

OstmiDite.  97. 

Lanarkite,  874. 

6-8—7. 

KsrargYnt«,  92. 
]lstlo«kite.  127. 

6-8 -6 -6. 

Caleduiiite,  872. 

6-4. 

6-4-7-2. 

Cerusite,  45i. 

6-4-6-6. 

Genuine.  468. 

6—6-1. 

Susannite,  878. 

6-66. 

Issdhillite,  871. 

6-6  6. 

Vaiindinite.  862. 

6-6-7-8. 

Asgleaite,  87a 
WiOl^ite,  849. 

6-2—6-8. 

Mendipite,  128. 

7—7-1. 

6-8—6-9. 

Scheeletine,  848. 

7-9—8-2. 

•• 


B.B.  Inodorous  Fumes  of  Zinc,  Bismuth,  Antimony,  Tellurium. 


Sismiiih  Ochre, 


Ziae  Bloom, 


2—2-6 


White  Antimony,  2—8 
Senarmontite, 

Enlytine, 


Gerrantite,  4 

Bleinierite, 

Volgerite, 
Bi«autite,  8*6— 4-6 


dniihsonite, 


Mass,  earthy,  pulv,  somewhat  fol ;  G  4*86 ;  gnh-yw, 
straw-y w;  gyh-w;  ad,  earthy;  BB  char  met,  then 
fumes;  Bi,  O,  141. 

Earthy;  G  3'6— 8-6;  dull;  w,  gyh,  ywh;  op;  BB  on 
charcoal  fumes  of  zinc ;  in  mur  sol ;  2n,  C,  Aq,  460. 

Ill ;  lam ;  mas,  columnar,  gran  ;  G  6*2— 6*7  ;  adamantine, 
P*ly;  w»  gyh,  rdb;  trl,  strp;  BB  fus!!!,  volat,  w 
fumes  ;  Sb,  0, 140.     Senarmontite  is  octahedral,  140. 

I ;  hemihed,  glob,  columnar,  lamellar,  granular ;  G  6-9 — 
6-1;  res,  adamantine;  bn,  ywh-gy,  straw-y w  ;  strp, 
op  ;  BB  fus ;  fumes  inodorous,  on  charcoal  y  wh-bn  are- 
ola; Bi,  Si.  181. 

Massive,  earthy,  incrust;  G  3-9 — 4*8;  res,  dull ;  gy,bnh, 
ywh ;  Bt  gyh,  ywh  ,  op ;  BB  char  fumes  antim,  some- 
times arsen  ;  glob  lead  ;  Pb,  Sb,  O,  Aq,  141,  142. 

Acic,  incrust ;  massive  ;  G  7—7*7  ;  vit,  earthy  ;  w,  gnh, 
ywh ;  strl,  op ;  BB  decrep,  fus  I  on  charcoal  met, 
fumes  ;  Bi,  jj,  Aq,  462. 

VI;  cleav  rbdrl  ;  mas;  earthy;  G4— 4*5;  vit,  pMy;  w, 
gyh,  gnh,  bnh  ;  strp,  trl ;  BB  infus,  zinc  fumes;  in  nit 
efferv ;  2n,  C,  447. 


38d  LITSTKB  umtETAtXIO— STRSAE  OOLOBED. 

c  No  foliated  species  in  this  subdivision,  excepting  white  antimony,  which  may 
be  lamellar ;  this  species  and  eulytine  may  occur  columnar. 

•••  B  B.  odorous  fumes  of  Arsenic  or  Selenium. 

HsrdneM. 

Haidingerite,  1*0 — 2*6  III ;  clear  1 1 ;  minute  cryst,  cruets,  botryoid ;  6  2*848  ; 

w ;  vit;  trp,  trl ;  lamins  flexible ;  BB  on  c/iareoal  ar- 
senic ;  in  nit  sol,  418. 

Phaimae^^te,  2 — ^2*6  IV;  eleavff  fibrous,  acic,  stellate;  massive;  G  2*64 — 
2*76;  w,  gyh  ;  vit;  p'ly ;  trl,  op;  laminie  flexible;  BB 
fus  w  ;  on  ckareoal  arsenic ;  in  acids  sol ! ;  Ca,  As, 
fl.  414. 

Pitticite,  2—8       Reniform,  massive;  G  2*2— 2*6;  vit,  greasy;  ywh,  rdh- 

bn,  rd,  w ;  trl,  op  ;  BB  char  arsen  ;  Fe.  %&,  3,  Aq,  482. 

Mimetene,  8*6  VI;  in   bexag  prisms;  G  5*4—7*8;  resinous;  pale-yw, 

bnh,  orange-yw  ;  strp.  trl ;  BB  fu9,bnh-yw;  on  cKar- 
coal  arsen  ;  in  nit  sol ;  Pb  Ss,  401. 

Sdbnate  of  Lead,  8—4  Botryoidal,  glob;  vit,  greasy  ;  sulphur  yw  ;  brittle ;  BB 
fus  I  bh  slag;  on  charcoal  selen  ;  Ph,  Se,  876. 

Seorodite,,  8*6—4    III ;  cryst;  G  8*1— 8-3 ;  vit,  subadamantiiie;  pale  gpn,  bn  ; 

BB  arsen,  fus  scoria,  magnetic  ;  in  mur  sol ;  Pe,  JLi, 
Aq.  419. 

KQhnite,  6 — 6       Massive,  one  cleavage;  G  2*62;  wh,  ywh;  waxy;  BB 

on  cAarcoo/ arsenic ;  in  nit  sol ;  Ca,  Mg,  As,  404. 

c  No  foliated  species  in  this  group,  but  Pharroacolite  and  Haidingerlte  have  a 
▼ery  perfect  cleavage  ;  Pharmacol ite  occurs  fibrous. 

••••  B.B.  wholly  vaporizable  with  fumes  of  quicksilver  and  chlorine. 

Calomel,  1 — 2       II;  massive  incrust ;  G  6*482;  adamantine;  y  wh-gy.  gy, 

wh ;  trl ;  strl ;  sectile  ;  BB  volat ;  Hg,  CI,  89. 


B.  STREAK  COLORED. 

a.  B.B.  NO  FUMES  wrrHouT  or  with  the  fluxes;  globule  not 

MALLEABLE. 

*•  B.B.  infusible,  or  nearly  so. 
f  Gelatinize  with  acids. 
06«.— Dioptase  affords  with  soda  a  kernel  of  copper,  but  with  difficulty. 

Wolehonskoite,  2—8  Massive,  compact ;  G  2 — 2  8  ;  dull  gn  ;  trl,  op  ;  Chryto- 
colla :  BB  reaction  of  chrome  ;  in  mur  ^lat ;  Or,  Si, 
etc.,  389. 

Kontronite,  2*6—8    Massive ;  G  2*1—2*2 ;  nearly  dull ;  gn,  gnh,  $treak  paler  ; 

BB  fas  ;  with  6pr  iron  ;  in  mur  gelat ;  F^  Si,  Aq,  887. 


vo  niiBB  wnuoirr  ob  with  tbb  nuxES. 


389 


DioptaM, 

6 

Tritomite, 

6-5 

Cerite, 

6-6 

Thorite, 

f> 

VI;  in  emerald-gn  oryst ;  0  8*278;  vit ;  streak  ga;  brit- 
tle ;  BB  decrep,  gn  flame ;  with  bor  gn  glob,  copper ; 
in  mur  gelat ;  Cu,  Si,  Aq,  809. 

Brown  tetrahedrons;  G  4*1 — 4*7  ;  vit,  submet ;  dark  bn  ;. 
streak  y wh-bn  ;  BB  whitens  ;  with  bar  a  glass  ;  in  mur 
gelat;  Ce,  La,  Ca,  Si,  Aq,  811. 

VI ;  hexag  pms ;  bn,  cherry-red ;  G  4*9  ;  streak  grayish- 
white;  brittle;  Ca,  Si,  Aq,  812. 

Massive,  compact ;  G  4*6— 5*4  ;  vit  to  res;  bnh-yw,  bk, 
bn  ;  streak  dark-bn  ;  BB  bnh-r,  infus ;  with  ^bar  fus ! 
glass  colored  by  iron  ;  in  mur  gelat;  Th,  Fe,  Mn,  Si, 
Aq.  812. 

c  No  foliated  or  fibrous  species  in  this  subdivision. 

f  f  Not  gelatinizing  with  acids, 

Obs. — FluoridM  inelude,  Fluocerine,  Fluocerite ;  Phosphates,  Xenotime,  Monazite ; 
OtmlaUSf  Oxalite ;  TasUalates,  Pyrochlore,  Yttrotantalite,  Fergusonite  ;  Carbonates, 
Sppeite,  Liebigite,  Emerald  Nickel,  Parisite ;  Oxyds,  Wad,  Chrome  Ochre,  Red  Iron 
(m.  Red  Zinc,  Limonite,  Pitchblende,  Brookite,  Rutile ;  Silicates,  Chloropal,  Mala- 
tonke;  Borate,  Warwickite.  /^^miny^oti t/tf  a  carbonate  of  cobalt  (p.  461)  may  be- 
long in  this  section. 

Wad, 

Oxalite, 

Chrome  Ochre, 
Zippeite, 

Wolframine, 
Liebigite, 

Red  Iron  Ore, 

C!hloropal, 


0*5- 


2 


8*6  Mas  ;  earthy ;  G  3— 3*7  ;  bkh,  dull  bh,  bnh  ;  often  soils; 
BB  infus  (or  subfus) ;  in  mur  fumes  of  chlorine ;  Mn, 
0,  Aq;  often  with  Co,  or  Cu,  186. 

Capillary,  botryoid,  earthy ;  yy  ;  streak  y wh ;  BB  black- 
ens and  becomes  magnetic;  in  acids  sol;  oxalate  of 
iron,  464. 

Mas;  bh-gn,  grass-gn ;  a  chrome  reaction  with  the  fluxes, 
339.     Bixloschin  is  indigo-blue  to  celandine-gn,  889. 

Earthy  powder;  sulphur  yw,  bnh,  rdh;  BB  orange;  BB 
in  inner  flame  gn,  infus;  ^,  fi,  0,  461.  Voglite  con- 
tains Ca,  Cu,  C,  Aq,  462. 

Bright  yw  powder,  crust;  BB  infus;  W,  148;  occurs*^ 
with  ores  of  tungsten,  I43. 
2~2-6    Mamillary  cleav  ;  apple-gn ;  vit ;  trp ;  BB  bkns ;  with 
bor  y  w  in  outer  fl,  gn  glass  in  inner ;  in  acids  efferv,  y  w 
sol;  U,  Ca,  Aq,461. 

Massive ;  lentic,  earthy,  Ac. ;  G  4 — 5  ;  often  earthy,  dull 
or  bright  red ;  streak  the  same ;  BB  bor  gn  or  y  w  glass : 
in  hot  mur  sol ;  Fe*  0»,  113. 
2*6—3  Massive;  G  1*7 — 2*2;  nearly  dull;  gn,  gnh ;  streak 
lighter  ;  BB  infus,  bk,  bn  ;  with  bor  iron  reaction  ;  in 
mur  partly  sol;  Fe.  Si,  Aq,  837.  Fimelite  is  apple-gn, 
amorphous,  and  contains  nickel ;  G  2*2— 2*8 ;  feel 
greasy ;  does  not  adhere  to  the  tongue,  339. 
Emerald  Nickel,  3— 3-6  Massive,  crust ;  G  2-5— 2*7  ;  emerald-gn ;  streak  gnh  ;  Ni, 
C,  Aq,  461. 
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ItardD«w. 

^1             Wurwickiu. 

3—4 

Oblong    prisms,    often    slender,    imbedded ;    Q   S*189 ; 
submet-p'ly,  subvit ;  bn,  bkh,  gyh  ;  iireak  bb-bk ;  BB 
infns,  reaction  of  borncic  acid,  395. 

^             XenoUme, 

4—5 

IT;  in   small  octahedrons;  0  4'4— 4-6;  ywh-bn,  wireak 
pale  ;  resin OQS  ;  BB  with  lyor  uncolored  glob ;  in  acid^ 

insol;  t.  P,  401. 

^^^       Red  Zinc. 

4^-45 

Yl',  foliated;   0   6^ — 6*6;   anbudamantine ;    deep-red; 
ywh ;  ittreak  orange ;  tri,  atrl ;  brittle ;  BB  with  6ar 
trp  glass;  Zn.  0,  Ua 

^^^^       FliiCN!eriiie, 

4-6—5 

1 ;  usually  massive ;  yw,  rdh.  bnh  ;  ttrtak  yw,  boh;  strl» 

^^^H          Fluocerite, 

op  ;  vit,  res ;  BB  bkns  ;  with  tor  stow  sol,  red  in  outer 
flame  ;  in  aui  sol,  yw  ;  Ce»  F,  Aq»  l»e. 

^K             ParUiU, 

4-5 

VI ;  eleav  basal  I ;  G  435  ;  bnh-y  w  ;  sfreaJt  ywh-w  ;  vit ; 
BB  bub  :  with  Itor  trp  glass,  yw  hot;  in  mur  slow  sol^ 
eflferv  ;  Ce.  Ca,  C.  F,  468. 

8^6 

Massive,  Btalactitie.  iuerust;  G  8*6 — 4;  earthy,  silky; 
bn,  y  w,  ochreous ;  9irHxk  ywh-bn  ;  BB  bkns,  becomee 
magneiie  j  with  W  iron  ;  in  hot  nilr^mur  sol ;  Fe,  0, 
Aq,  18K 

^r            Pyrochlore. 

5—5*6 

In  small  bn  or  yw  octahedral  cryst ;  ttreak  bn,  ywh  ;  BB 

fus  dif  I  1  Ce,  Th.  Ca,  Ta,  Ti,  845.     PyrrhiU  is  also  in 
imall  octahedral  cryst ;  H=6  ;  orange  yw.  846. 

^^H      Mooatite, 

6— 6-6 

IV  ;  in  small  crystals,  basal  deav  perfect ;  rdh-bn,  sub- 
resinous  ;  G  4  9—6-8  ;  BB  with  b<yr  fas  ;  in  mwr  de 
composed ;  Ce*  La,  P.  402. 

H               YttrotantAltt«, 

5-5 

G  6*896  :  submet ;  iron^bk  ;  ttireak  gy  ;  op ;  BB  with  ^oda, 
iutnm,  fos  ;  with  bor  sol :  Y,  Ca,  Ke,  Ta.  W.  U.  369. 

H              Pitchblende. 

fl*6 

I ;  maseive.  in  grains  ;  G  6*4—7*1 ;  snbmet  or  dnU  ;  gyh* 
bk.  buhbk.  vclvet-bk ;  op ;  streak  bk.  gnh  ;  BB  0ame 
usually  gn ;  with  6or  fus  yw  glass,  gnh  in  inner  fl ;  in 
nit  polv  sol  dif;  U,  0,  107*     BUoiiUU  dull  rdh-bn  ; 
G  4—4-25.  \m. 

V               Brookite. 

65—6 

ni;  crysti  G  3  8 — 4  18;  met-adamantine.  submet ;  bo, 
ywh.  rdh.  bk ;  Mtrtak  gyh,  ywh  ;  BB  tike  Rutile ;  Ti. 
128. 

^^^1       Fergueonite. 

«'5— 6 

II;  hemihed,  eltav  traeea;  G  68 — 6*86;  vit,  submet; 
bnh-bk.  bn,  ywh-bn  ;  wtreak  pale-bn  ;  strl,  op ;  BB  loses 

^^^^^B 

color,  with  6or  fus  dif;  with  tttda  a  stag;  Y,  Ce.  Zr, 
Ta,  860.     RutherfonliU  is  similar ;  G  6—6*6  ;  868. 

H              Rutile, 

ft-«'5 

n  ;  oryst.  often  aeic ;  mas  ;  G  4*18 — 1*26  ;  m«t-ad,  tub- 
Tit  ;  rdh*bn,  rd.  y  wh,  bk  :  ttre^  pale  bn  ;  atrp,  op ;  BB 
rtfialt ;  6<»r  red  in  onUsr  flame ;  "Ti,  I8a 

^^m      MalMtie. 

e5 

FT ;  erytt,  like  2ircon  ;  G  4*047 ;  rit,  subrM  ;  bnh.  tSh  ; 
bh-w  within  ;  Hrmk  bn ;  BB  yields  water  :  with  ftor 
sol  dif:  in  powder  in  tuiii  boiling  sol  dif:  Zr.  8i.  Aq. 
196. 

90  miftS   WITHOUT  OB  WITH  THB  TLITZBB* 


Ml 


c  Tliere  are  no  fibrous  species  in  this  subdiyision,  excepting  Limonite,  which 
is  sometimeB  impeHectly  to ;  and  Red  Zinc  Ore  is  the  only  species  that  oeenrs 
distinetly  foliated. 


0.  SpeeUs  arranged  according  to  their  fpeeific  gratntiea. 


Chrome  Ochre,  S89. 
^peite,  462. 
•Wolfraraine,  148. 
liebigite,  461. 
Flnocerioe,  96. 
Chloropal,  387. 
Emerald  Nickel,  461. 
Wad,  186. 
Warwickite;  896. 
Limonite,  181. 
Brookite,  128. 
Pyrochlore,  846. 


8p.  prarity. 

f 

f 

f 

? 

21— 2-2. 
2-6— 2-7. 
8— 8*7. 
818a 
8-6-4. 
38— 4-8. 
8-8— 4-4. 


Red  Iron  Ore,  118. 
Malacone,  196. 
Rutile,  120. 
Eliasite, 
Parisit-e,  468. 
Xenotime,  401. 
Monazite,  402. 
Rntherfordite, 
Yttrotantalite,  859. 
Red  Zinc  Ore,  110. 
Fergusonite,  806. 
Pitchblende,  107. 


8p.  gfUfitj, 

4—6. 

4-047. 

418— 4-26. 

4—2-5. 

4-85. 

4.4—46. 

4-9-5-8. 

5— 6'6. 

5895. 

5-4—5-6. 

5.8—5-9. 

6-4— 7-1. 


••  Fusible. 


X  OelatinuEe  with  acid»— (Silicates.) 
Hardness. 

1-5—2  Massive,  cleav ;  G  3-045;  bk ;  $treak  gnh-gy,  bnh-yw; 
fracture  earthy ;  sectile  ;  BB  fas  bk  magnetic  slag ;  in 
acidt  sol,  subgelat ;  Fe,  Si,  Aq,  290. 

2—2-5  Mas,  cleav  ;  6  8*1— 8'2  ;  p'ly ;  olive-gn  ;  Mtreak  gnh ;  BB 
with  bor  iron ;  in  mur  gelat ;  Fe,  Si,  Aq,  290. 

2-5  Crystals  minute  ;  6  8 — 8*4  ;  velvet-bk,  gnh-gy  ;  streak 
leek-gn,  gnh-gy  ;  op  ;  BB  fus !  magnetic  ;  in  mur  sol, 
gelat ;  Fe,  Si,  Aq.  299. 

2-5  VI ;  hexag  pms ;  also  ren,  mas ;  cleav  basal  1 ;  O  8-348 ; 
vit  I ;  bhn-bk,  bh ;  streak  dark  leek-gn ;  thin  lamin« 
elast ;  BB  intum,  froths  ;  in  mur  io  powder  gelat ;  Fe, 
Mn,  Si,  Aq,  299. 

5-6 — 6  III ;  prisms,  massive  ;  G  8 -8 — 4*2  ;  submet,  bh,  gyh-bk  ; 
streak  bk,  gnh,  bnh ;  brittle ;  BB  fas,  bk  glob ;  with 
bor  iron  glass  ;  in  mur  gelat ;  Fe,  Ca,  Si,  262. 

6-6—7  V;  massive,  G  4—4-5;  vit-pitchy;  bk,  gnh-bk;  streak 
gnh'gy  ;  strl,  op ;  BB  decrep,  swells  up,  usually  glows ; 
in  mur  gelat;  Y,  Ce,  Fe,  Si,  211.  TBcheffkinite  w 
similar;  streak  dark-bn;  G  4-5—4*6;  BB  intum;  fus 
dif!  bh  glass;  in  mt^r  gelat!  211.  • 

■.  Xo  species  in  this  subdivision  are  properly  foliated  or  fibrous. 

f  f  Not  gelatinizing  with  acids ;  B.B.  phosphorus  reaction. 

Obs. — All  but  Triplite  and  Zwicselite  are  hydrous  speciea     Yivianite,  Alluau- 
dite,  Dufrenite,  Carphosiderite,  Zweiselite,  Triplite,  afford  B.B.  a  magnetic  bead. 

Vivianite,  1'5 — 2      IV;  cryst,  cleav!  radiated  fibrous,  incrust,  earthy;  G* 

2*66;  p'ly,  vit;  b,  gn,  dirty-gn ;  streak  bh-w,  b,  bn; 

t  trp,  trl ;  BB  bn  or  bk  scoria,  magnetic ;  in  adds  sol ; 

^e,  P.  Aq,  415. 


Hisingerite, 

Thoringite, 
Kderoschisolite. 

CroDstedtite, 

Lievrite, 
Gadolinite, 


pv 

LlTfiTEfi   OOOETAUJO — 8TKEAK   CX>LOK1fiU,                                      1 

H 

Elftrdnen 

. 

^^^^         Uranite, 

2—8-6 

11 ;  miemcaotw ;  O  S— S'6  ;  bright yw  ( Ufanite),  bright  gn 

^^^^           Cbftleolit^, 

{Chalcolite),  tlreak  similar  ;  p'ly,  ftd  j  km,  brittle  j  BB 
ftia  bkh  tnAS ;  in  nit  yw,  sol ;  U,  Cn.  Cu,  If,  430. 

™~        I>iifr«ute,. 

2—3 

Fibroo*,  radiated  ;  G  S-i— 8*4;  weal,  BiDcy  ;  dull  leek-gn, 
yw,  bnh  on  exposure ;  ttreak  gn ;  atrl ;  BB  fua  1  ftlag 
magnetic;  in  atid*  sol;  Fe,  P.  Un,  Aq,  427.  Delvaux- 
cne  U  ywh'bn.  bnh-bk,  rdb  ;  G  1-86  ;  fX  P.  Aq,  427. 

^H               Carphosidcrtte, 

4—4-6 

Reaiform;    G  2-6;    res;    straw *yw  ;    flrf«jt  y wb ;    feel 
greasy ;  BB  magnetic  bead  ;  P&  or  P*j,  f,  Aq,  48L 

^^^-         Allunudtte. 

4  51 

MaBSlTe,  sometimes  clear  ;  dull  dove-bn,  rdb-yw  ;  Mtreak 

^^^B            Hur^ulite, 

ywh  ,  strl,  op;  BB  glob,  bk,  magnetic;  in  mur  sol; 
Fe,  liln,  P,  Aq,  407. 

^^^        ZwieteliU, 

^ 

VI f  cryst,  massive;  G  S-ft^ ;  greasy;  cloTe-bn  ;  Hreak 
gyhw  ;  BB  deerep,  bh-bk  glass,  magnetic ;  t^,  fin.  P, 
F,  899. 

^F               TripliUi, 

5-^5 

ni ;  cryB4»  massive;  G  8'4 — 8'8  ;  resinous,  adamantine  ; 
bn,  bkb-bn ;   9treak  ywh-gy ;  etrl,  op ;  BB  fus !    bk 
scoria  ;  in  nii  sol ;  fin»  Pa,  P,  408. 

^^^^^^^P 

^           ViTiRJiit«. 

H= 

:l-5-2     Hb,  fol,         Cbakolite,  4m     H=S— 2'5     Fol ! 

^^^^^^   Urftnite,  480, 

2-^2  5     Fol!               Dufrenito,  427.            2— «       Fib. 

^^^^^E 

8peci€$ 

amtngtd  according  tfi  their  tpetifie  ffravitin. 

^^^H               DeWftuxene 

427. 

1-85.                 Dnfrenite,  427,                          S-a-«-4. 

^^^H                HtireftttUte, 

407. 

2-27.                Alluaudite,  407.                       a-46& 

^^H               CurnhoftidenU.  4HI. 

2-6.                  THplite,  408.                             8'4~8'8. 

^^H                Vtvivit«,415. 

2*e«                 Cbalcolite,  480,                         8*6— 3*«. 

^^^^^        Umniie.  480. 

$— «*1            Zwieselite,  8m                       |-«7. 

^^^^^^               f ff  Not  gtUtiumag  with  tt«idt ;  B.H«  no  {ihoftpbomi  rtActioo.                  1 

^^^H            06«.— Lepidom^lftne,  * 

Stilpnomeljuic,  Limofilt^.  Gotbite,  Crocidolite«  AAtbosidt-    I 

^^~        riU,  ^erord  B.B. 

»  magnetic  globtil«.                                                                                ■ 

H              Molybdind. 

I 

Yw.  powdor  or  crust ;  BB  on  ehareoal  slag ;  in  mw  sol ;    " 
llo;  occurs  with  Molybdeuiic,  144. 

^m              CblorophaiU. 

1-5— 3 

Maasii'e,  or  foliated  granular;  G  2*02;  dark-gn,  bkh; 
BB  fus  ;  Fe,  Si,  Mg,  Aq,  278. 

^m              SordAvalitfl 

rt 

Fitcb-bk,gyb-bk,  ma«»ive;  G2&— 2ft;  strtak  liver-bn  ; 
BB  fus  dif ;  in  mur  partly  sol ;  Al,  Fe,  Bi,  H.  177. 

^H                Lepidom«lftno, 

r. 

VT ;  in  small  micaceous  black  scaJet  or  aggregations  of 
scales  ;  O  a  ;  ad,  vit ;  Mtreak  mountain  gu  ;  op,   strl ; 
not  flex  ;  BB  fus,  bk,  op.  magniitic  ;  with  W  iMittle^gn 
glass;  Fo,  Al.  K,Si,227. 

3 

FoHftt*d.  rad,  mas;   0  8—8*4;  vit,  p'ly ;  bk»  gnk  bk : 
MttMA  gnb  :  BB  fus  dif  bk  glob ;  in  aeida  sol  imperf ; 
Fe,  9i.  Al.  Aq,  2«*7. 

so  raUB   WITHOUT  OR  WITH  THE  VLTJXEB, 
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Hardnan. 

8 — 6*5     Massive,  botryoid,  stalaet,  inorost,  earthy;  G  8*6—4 ; 
silky,  dull ;  bn,  ochreous ;  itreak  ywh-bn ;  BB  bkns, 
magnetic  ;  fas  dif ! ;  with  bor  iron  ;  Fe,  O,  Aq,  181. 
4  In  prisms ;   also  fibrous,  cleav  ;  G  2*9 — 8  ;  vit,  greasy  ; 

dall  rdh-bn  ;  ttre<ik  gyh-bn  ;  BB  fus !    bnh-gn  pearl ; 
with  soda  manganese  ;  Ti,  Ce,  Mn,  Si,  Aq,  842. 
4  Asbestiform ;  G  8*2—8*8  ;  silky  ;  bh,  gnh  ;  fibres  separate 

easily ;  subelast ;  CB  fas !  magnetic ;  Fe,  Na,  Si,  Aq,  279. 
6 — 6*6     III ;  acic,  capil,  fibroos,  reniform,  mas ;  G  4^-4*4  ;  bn  ; 
rdh  ;  ttreak  bnh-yw  ;  BB  bkns  magn  ;  fas  dif  I  ;  with 
bor  iron  ;  Fe,  Aq,  129. 
6—6*6    I;  in  octahedral  crystals;  G  3-8^-86;  vit,  res;  ywh, 
bnh,  dark-bn  ;  ttreak  ywh,  bnb  ;  strl,  op  ;  BB  fas  dif  1 
with  bor  rdb-yw  trp,  on  flaming  op,  with  more  borax 
w  enamel ;  Ce,  Th,  Ca,  Ta,  Ti,  846. 
Prism,  massive  ;  G  8*108  ;  vit,  p'ly  ;  b,  lavender-b,  bh- 
bk,  gyh  ;  $treak  gyh-b ;  trl,  op ;  powder  slightly  mag- 
netic ;  BB  fas  I  gn  glass ;  in  aeitU  partly  sol ;  Al,  Fe, 
Mg,  Na.Si,  177. 
6  Prisms,  cleav  basal  I ;  G  2*8  ;  nearly  dall ;  light  ywh-bn  ; 

ttreak  isabella-y w  ;   opaque  ;   BB  fus,  w  enamel ;  in 
mur  sol  easily ;  Na,  Zr,  Si,  Aq,  808. 
6*5  Tabular  cryst,  pms,  massive ;  G  8*4 ;  light-yw,  bnh,  gyh  ; 

ttreak  ywh-w  ;  vit,  res;  trp— strl ;  BB  ywh  glass  ;  in 
mur  sol ;  Zr,  Ca,  Na,  Si,  848. 
Keilhaaite,  6*5  Massive,   cleav;    G8'69;  vit,   res;    bnh-bk;    bnh-r  in 

splinters  ;    ttreak  gyh-bn  ;  BB  fus !    intum,  slag ;    in 
mur  sol ;  Ca,  Y,  Si,  Ti,  841. 
Antbosiderite,       6*5  Tufts,  fibrous  in  structure  ;  G  8*6  ;  ochre-yw,  bnh  ;  ttreak 

same ;  tough  ;  BB  rdh-bn,  fus  dif,  black  magnetic  slag ; 
in  mur  sol ;  Fe,  Si,  Aq,  804. 
Sehorlomite,  7 — 7*6    Massive,  no  c/eav ;  black,  sometimes  pavonine  tarnish; 

G  8-78— 8*81;  vitreous;  ttreak  gyh-bk,  bh;  BB  fas 
difl !  black  mass  ;  in  mur  partly  soluble;  Ti,  Ca,  Fe, 
Si,  842. 

a.  Speciet  foliated  orjibrout  in  tome  of  their  varieties. 

StUpnomelane,  287.  H=3  Fol.  Limonite,  181.  11=3 — 8*5,  Subfib. 

Upidomelane,  227.  8  Fol.  Crocidolite,  279.  4  Fib ! 

Mosandrite,  842.  4  Sabfol,  fib.     Antbosiderite,  804.  6-5        Fib! 


Limonita, 
Mosandrite, 


GrocidoUte, 
Oothita, 

Pyroehlora, 

Glaacophane,        6*5 

CaUpleiite,  6 

Wohlerite, 


Spcciet  arranged  according  to  their  tpecific  gravitiet. 


8p.  gravity. 

Molybdine,  144. 

f 

CrocidoUte,  279. 

Chlorophaeite,  278. 

2*02 

Wohlerite,  848. 

Sordawalite,  177. 

2-5-2-6. 

Antbosiderite,  804. 

CaUpleiite,  308. 

2-8. 

Limonite,  181. 

Mosandrite,  842. 

2-9—3. 

Keilhauite,  341. 

Upidomelane,  227. 
Stilpnomelane,  287. 

3 

Schoriomite,  842. 

8—8-4. 

Pyrochlore,  345. 

Glaucophane,  177. 

3-108. 

Gothite,  129. 

Sp.  gravity. 

3-2—3-3. 

3-4. 

3*1. 

8-6—4. 

8*69. 

3-7—3*81 

3*8- 5-4. 

4—4-4. 


LU6TKE   UKUSTALLIC — STBEAK  €XHj08£D. 


C   B.R  HO  TOMES,  (except  gOMEmOS  OF  LEAD)  ;   GLOBULE  MALLEABLE, 


Q«rdaets, 


ft— 7 


•  Infcible.. 

Cbrjftoeolla,  2 — S         Massive,  and  in  seiima}  Q  2 — 2'3  ;  bti-gQ;  trl,  op;  BB 

with  bar  gn  globule,  and  a  gr&in  of  copper ;  in  m^r 
decomposed,  siliea  depoftited  ;  Cu»  Si,  A%,  often  witli 
mane  C,  309. 
U  ;  cryat,  mAiftiTe  ;  adiLinADtiQe ;    fttibvit,  aabrea  ;  bn, 
bk;  KtrtakgyK  bnli ;  BB  with  iorfa  tin,  118. 

Diopta»e.  6  VI ;  £merald  gn  oryit ;  G  3  2— S'4 ;  Tit ;  trp,  »trl ;  BB 

bk ;  with  hor  gn  globule,  and  finally  copper ;  in  p?ii*f 
geUt ;  Cu,  Si,  Aq,  a09. 

^*  B.B.  fusible  :  a  globule  of  Lend,  Copper,  or  Silver,  with  the  Huxea,  if  DOi 
without     Ko  fiimeft  of  Arsenic,  SuipbuFf  Selenium,  or  AntimoDy. 

f  G  rarity  below  4*6 ;  orea  of  Copper 

Ob*. — Auricbaleite,  Chaloolite»  Thfombolite,  Malaehite,  Aiurite,  Llbetheaite,  and 

Phoiphochaloite,  are  h^drou*  «pecie$;  Aorichalcite,  Malachite,  and  Ainrilc»  are 
carbonaUM. 


Auriehateite. 


Cbal«elit«i 


Volborthite, 


ThromboUte, 


MalaeMte. 


Araiita, 


XlbtlhMiie. 


'i  AcicttUr,  drusy  ;  grfmuUr,  lamellar  ;  p'ly  ;  verdigria-gn  j 

trl  I  BB  darker,  slag  ;  with  »Q<ia  and  bor  copper  and 
£10 c  ;  in  mur  lol,  efferv ;  2n,  Ou,  Ci  Aq,  460.     Bttr^i     M 
tiU  ta  Bimilor.  ■ 

£—2*$     H;   mieoceotia ;    G    S'6— 2$  ft  ;    emerftUUgn;    apple-gu; 

9tT9ak  gnh ;  BB  fua  bk,  dame  bb-gn ;  in  nit  ywh^gn     ■ 
Bol;  U,  Cu.  P,  II,  480.  f 

»— 8*&  VI [  mas;  earthy;  G  8'4— 8*9;  p*ly^  vit;  gn.  gy;  wtreak 
ywh,  bnh-yw,  bn,  gy;  itrl;  BB  fa»!  no  intum,  alag ; 
with  bvr  chrome-gn  glaae ;  Cu«  Ca«  and  Vumdio  Aetd,  M 

^^-i        Amor ph out;  G  3'88^S*4  ;  Tit;  emerald,  dark-gn;  op; 

BB  fl«roe  b,  gn ;  on  charcoal  fui !  copper ;  Cu.  P,  Aq, 

412. 
I'ft— 4      rV;  maa,  earthy,  toberoae,  tucruaV  (compact  6b;  G  8^ 

*-li  ;  Bilky,  adamantine,  dull ;  gn  ;  Mtrtak  paler ;  IrV 

op ;   BB  on   charcoal  fn^  ?    copper,  ilame  gn ;    oetdSi 

cfferT;  Co,  0,  Aq*  468. 
8*ft— 4*5  IT  ;  maa,  earthy;  G  8'6— -3-9;  vit;  adamantine;  bright 

d#i>p-b  I  Hrtak  paler ;  trp,  itrl ;  brittle ;  BB  on  ekur- 

toal  fuf,  copper,  flame  gn  ;  in  addM  ^erv  ;  Co,  C,  Aq. 

460. 


111:0  8-0— >^*6  ;  reeinoua;  o1ive-gn,  dark ;  efreojr  aon}* ; 
•trl ;  BE  fua  bnh  globule  I  on  charep&t  roppvr  ;  Cu,1^, 
Aq.  i2(k 


4 


HO 


¥nTHOUT  OK  WITH  TH£  fllTJUDB. 


PhoflphoehAloite,  4*6 — 6  lY;  mas;  0  8*8 — 1*4;  ad,  vit;  emerald,  dark-gn,  yer- 
digris;  9tre<ik  paler;  trl,  strl;  BB  foa!  on  ehareoal 
copper ;  in  nit  sol ;  Cn,  1^,  Aq,  426. 


a.  Sp9cU9  foliated  arflbrout  in  tome  of  their  varietiee. 

Anriehalcite,  46a    H=2  Lam,  fib.     •        Malachite,  468.        8 

ChalcoUte,  480.        H=2— 2*6  Foil 


Fib. 


0.  Bpeeiee  arranged  according  to  their  epecific  gravitiee. 


8p.  grarity. 

Anriebaleite,  460. 

8-2— 8-4. 

Ajrarite,  469. 

Baratite, 

8-8— 8-4. 

Libethenite,  420. 

Thrombolite.  412. 

8-8— 8-4. 

Malachite,  468. 

Yolborthite,  862. 

8-4— 8-9. 

Phosphochalcite,  426. 

ChalcoUte,  480. 

8-6— 8-6. 

8p.  fraTftj. 
8-6— 8-9. 
8-6— 8-9. 
8-7— 41. 
8-8— 4-4. 


f  f  Gravity  above  4*6 ;  ores  of  Lead,  Copper,  or  Silver ;  colors  various. 


Minium, 


Phunbic  Ochre, 
Xelaconite, 

Unarite, 


2—8 

2—6 

2*6—8 


Vsnquelinite.        2*6 — 8 


Massive,  earthy;  0  4*6 ;  bright  red;  BBfus;  on  char- 
coal lead;  Pb,  0,126. 

Mas,  scaly  cryst ;  6  8 ;  yw,  ywh  ;  BB  fusl  Pb,  0,  109. 

[;  mas;  earthy;  6  61— 6*4;  bk;  etreak  bk ;  BB  on 
charcoal  no  fumes;  glob  copper;  Cu,  0,  109> 

IV;  cleav!  G  6*2 — 6*6;  vit,  ad;  azure-b;  etreak  paler; 
trl ;  BB  fus;  l^b,  Cij,  5,  Aq,  890. 

rV;  reniform,  botryoidal,  gran;  G  6*6^6 '8;  adaman- 
tine, res ;  dark-gn ;  bkh-gn ;  etreak  siskin  gn,  bnh ;  trl, 
op ;  BB  fus,  on  charcoal  gray,  submet ;  some  points  of 
lead ;  in  wi^  partly  sol ;  l^b,  Cu,  Cr,  860. 

IV;  cryst;  massive;  G  6*9 — 6*1;  adamantine,  vit; 
bright  hyadnth-red ;  streak  orange;  trl;  BB  fus,  on 
charcoal  with  eoda  lead ;  in  mur  sol,  gn ;  Pb,  Cr, 
369. 

Ill;  G  6*4;  resinous;  verdigris-gn,  bh-gn;  etreak  gnh- 
w ;  trl;  BB  on  charcoal  lead ;  Pb,  Cu,  S,  C,  872. 

Ill;  mas;  G  6*76;  res,  ad;  bright  red;  lemon-yw  on 
exposure ;  streak  brick-r ;  strl,  op ;  BB  fus !  on  char- 
coal lead ;  Ph,  Cr,  861. 

Cryst,  massive;  6*8 — 7*2;  color  ywh,  rdh-bn,  dull  red, 
(Dechenite  and  Vanadinite);  bn,  bk,  wh,  (Descloi- 
zite) ;  deep  red,  (Areozene) ;  BB  fus  easily  ;  with  soda 
lead,  861—864. 
Red  Copper.  S-6^      I ;  octahedral,  massive ;  earthy ;  G  6*85 — 6*16;  adaman- 

tine, earthy  ;  red,  often  bnh ;  streak  bnh-r ;  strp-op  ; 
BB  on  charcoal  copper ;  Cu,  O,  101.  Ghaleotriehite  is 
similar  but  capillary  and  trimetric,  122. 

«.  No  species  in  this  subdivision  fibrous  or  foliated. 


Croeoisite. 


Caledonite, 


2-6—8 


2-6—8 


Melanochroite,       8 — 86 


Vanadate  of  Lead,  8*6 — i 


LUSTRE   rNKETALUC — STREAK   COLORED. 


/?.  Speeiet  arranged  according  to  their  specific  gravities 


Minium,  125. 
M(?liiconit6,  109. 
Linarite,  8ttO. 
Vauqaelinite,  360. 
Melanocbroite,  36L 


gp.  fravitf.  8p.  ffravlly. 

4-6.  Red  Copper,  101,  126,    5-86— «16. 

5  1—5*4.  Vanadate  Lead,  361,  364,  5^8— 7-2. 

5*2--6^5.  Crocoiaite,  869,  6-9— C'l. 

5-5— 6-8.  Cftledonite,  S72.  6*4. 

6-76.  PlttmbioOchre,  ]0».       8. 


C.     B.B.    WHOLLY    AND    EASILY    VAIX)RIZABLE    IN    FUME8,    LEAATNO    KO 

MFTALUO   GLOBULE,    (UNLESb   ANTIMONY   OR   BlSMirTH), 

Co«oinite,  Earthy  particle*,  rdh-ba  ;  BB  violet;  Hg,  I,  96. 

Sulphur.  1*5— ti'5  III;  crystab.  nuaoive;  G   2—2*1;  yw;  trp,  trl;    BB 

flnlph  f^uiiM,  32. 
SeletiBuliihur,         r& — 2-5  MAMive;  G  2*1 — 2*5;  orange  orbnh;  on  eAur  anlph  and 

seleu  fumos,  24. 
Seleniam,  Incrust ;  G  4'S^'8  ;  gyb,  bnh  ;  red  in  iplintera  ;  powder 

red ;  selon  fumes,  23. 
Ammiolitc,  Red  powder  coneieting  of  antimonotis  acid  and  quielc- 

siWer,  142. 
Orpimcnt.  l*fr«*2      III ;  cleav  !.  submicaceous,  lamina;  flexible,  tQelasttc  ;  0 

Dimorphine.  S'4 — 8 '6  ;  p'ly ;  lemon-yw ;  tireak  ywh  ;  etrp,  etrl ;  BB 

fus,  burns  b  flame,  fumes  alliaceone ;  As,  S.  82.    Bimor* 

phine  no  cleav,  82. 
Bltalgtr,  1'5 — 2      IV;  olcav  ;  massive;  G  3*4 — 3'6;  res;  bright-rd  ;  ttreak 

ywh— rdh  ;  trp — trl;  seetile;  BBfitsI  bunis  b  flame, 

fiinies  alliaceous ;  As,  S,  31. 
Karmente.  1— 1'4      IV;  capillary   cryst  in   tufU;  4'4— 4*6;    iidamantine; 

cherry -rd ;  •treak  bnh-r  ;  trl,   strl ;    sectile  ;   BB  on 

charcoal  fus.  vol,  sulpb  fumes ;  Sb,  O.  S,  141. 
Cinnabar,  2 — 2*6      VI;  maa  ;  earthy;  G   8  5 — 9;  adamantine,  in  cryttala. 

submet ;  also  dull  earthy;  coehineal-r.  bnh^r;  utrtnk 

searlet;  atrp.  op ;  BB  volal.  siilph  ;  in  a  matmae  with 

soda,  quicksilver;  Eg.  S,  40. 
BiamuUto.  4 — 4*5     Aeic.  incrust;  vit;  earthy;  w,  gnh.  ywh;   strectk  gnh- 

gy ;  strl — op ;  BB  decrep.  foa  t  on  charcoal  met,  fnmca ; 

Bi,  0,  Aq»  462. 
5*5  Mu;  G  6-28  ;  greasy;  ywh;  f^r^ait  ywh.  shining ;  trp; 

BB  on  charcoal  fames  inod;  Bb,  0.  H.  141. 

a.  8p§ei*t  foliaitd  or  fibron^  in  t^mt  c/  ihtir  varieiisM. 

Orpiment.  »2.  Pol  t 

/?,  BpedcM  arranged  according  to  their  sp«e{/le  graviiiet. 


Oerrantile, 


Cooeiniie,  ttA. 
Ammiolita.  142. 
8itlphfir.22. 
Mnaulphnr.  24. 
Orpinant,  »2, 
R«ttl|[ar,  21. 


2— 21. 
2*1—2  5. 
34-4*5. 
1*4— S-6. 


8p.  wntitj, 

Selenium,  22. 

4M— «*a 

Reniietite.  141. 

44—4*8. 

C«rTantit«.  141. 

5*28. 

Biamutite.  462. 

a«8— T^. 

Cinaabaf^49. 

$-•-1* 
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d,  S.B.   FUMB8    OF    AB8BNIC,    8XJLPHI7B,    AlffTIMOirr}    OB  OHLOBINB ;  A 
GLOBULE  WmOH  IS  HOT  IfALLEABLK. 


Annabergite, 


*  B.B.  fiimea  arsenical.    Species  all  contain  water. 

llanlnnM. 
2 


lY ;  cspil ;  mas  ;  fine  apple-gn ;  itnak  |^h-w ;   BB  on 
charcoal  srtenic;  JTi,  Ab,  Aq,  418. 
Pittidte,  a— 8      Reniform,  mas ;  G  2*0— 1-5 ;  vit,  greasy ;  ywh,  rdh-bn, 

Diadochite,  r,  w ;  itreak  y w ;  trl,  op ;  BB  on  charcoal  arsenic ;  9e, 

2b,  B,  Aq,  482,  488. 
Anenioaiderite,      1 — ^2       Fib;  diverg;  0  8*5 — 8*9;  yw,  golden  ;  </reaA; ochreons ; 
fibres  separable! ;  BBfus  bk;  with  ioda  arsen;  in  hot 
nit  or  mur,  sol ;  9e,  Ca,  jSjb,  Aq,  422. 
1*5 — 2'5  lY;  cleavl!  lamins  fiezible;  earthy;  G  2*948;   p*ly, 
earthy ;  peach-r,  crimson ;  gyh ;  itreak  paler  lavender- 
blue  ;  trp,  std  ;  BB  on  charcoal  arsenic ;  in  acida  sol ; 
Co,  Is,  Aq,  416. 
lY ;  deav I ;  G  2*967  ;  p'ly,  vit;  indigo,  gn  ;  itreak  bh- 
w ;  strp— trl ;    BB  on  charcoal  arsen  ;    bk,  without 
melting,  magnetic;  9e  or  ^e,  jLb,  Aq,  418. 
I;  cubes,  etc;  G  2*9 — 8;  adamantine;  olive-gn,  ywh, 
bnh,  rdh,  gn  ;  streak  gn,  bn,  yw ;  strl ;  BB  on  charcoal 
arsen,  magnetic  ;  ^e,  ^s,  Aq,  422. 
2-6 — 8    lY;  cleavl;  crusts;  G  3*1 ;  silky;  light  rd;  etreak  rdh- 
w;   trl,  sbtrl;  BB  on  charcoal  fus,  arsen;   in  aeidi 
soli;  Zn,  Co,  Sa,  Aq,  418. 


Erythrine, 


Sjmplesite, 


2-5 


TWmacosiderite,  2  5 
Bendantite, 


KotUgite, 


a.  SpecUi  foliated  or  fibrous  in  some  of  their  varieties, 
Arsenioaiderite,  422.  Fib.  Erythrine,  416. 

••  Fumes  of  Chlorine,  Sulphur  or  Antimony. 


Fol. 


Greenockite.  8 — 8*6    YI;    hexag  cryst;  G  4*6 — 6;  adamantine;    honey-yw, 

orange;  streak  yw  rdh;  strp,  trl;    BB  on  charcocU 

ywh  ring;  in  mur  sol;  Cd,  S,  61. 
Htaerite,  4  I;  G  8'463 ;  met-adamantine ;    rdh-bh,  bnk-bk;   streak 

bnh-r ;  BB  on  charcoal  sulphur ;  Mn,  S,  66. 
lyoemallte,  4—4-6    YI;  hexag;  c/^aw basal;  mas;  G  3— 8*1 ;  p*ly,  vit;  pale 

liver-bn,  gy,  gnh;  gnh-yw  within;  BB  on  charcoal 

fumes  of  chlorine,  fus  slag,  magnetic ;  in  nit  perfectly 

sol;  Pe,  Mn,  CI,  Si,  Aq,  810. 
Voltate,  4*6  Implanted  glob ;  G8'66;  vit,  p*ly;  rdh,  ywh,  bnh  ;  op, 

strl ;  BB  on  charcoal  zinc  fumes ;  in  mur  sulph  hyd ; 

Zn,  S,  O,  127. 
Bomaine,  6 — 6      II ;  octahed ;  hyacinth  or.  honey-yw ;  BB  fus  bkh  slag ; 

in  acids  insol ;  Ca,  Sb,  O,  410. 


•i  None  of  the  species  of  this  subdivision  are  foliated  or  fibrous. 
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0,  8pec%€9  arranged  according  to  tkcir  specific  gravUta. 


Romeine,  410. 
PyToemalite,  SIO. 
iuraerite,  66. 


f 

8—81. 
8*468. 


Voltzite.  127. 
Greenockite,  51. 


8p.  frarity. 
8*66. 
4-8—5. 


e.   B.B.    FUMES  OF    8ULFHUB,  AESENTC,   ANTIMONY,  CHLORINE,  BROMINE 
OR  IODINE ;   A  MALLEABLE  GLOBULE  OF  SILVER  OR   COPPER. 

*  Arsenical,  Sulphur,  or  Antimony  fumea. 
Hardnesi. 

Tyrolite,  1*6 — 2    III;   renifonn,  mas;  drusy;  p'ly,  vit;  G  8—8*1;  pale 

apple-gn,  bh ;  streak  paler ;  trl,  strl ;  laminfe  flexible  ; 
BB  on  tharcoal  fus,  arsen ;  Cu,  ^s,  Aq,  426. 

Covelline,  1'6— 2    VI;  incrust;    mas;    G  8*7—8  9;   res,  faint;   indigo-b; 

itreak  lead  gray,  shining ;  BB  on  charcoal  fus,  sulphur, 
copper ;  Cu,  S,  65. 

Lettsomite,  Drusy,  velvety  crusts ;  clear  smalt  blue ;  p'ly ;  BB  on 

charcoal  copper;  Cu,  5l,  5,  Aq,  892. 

Chalcophyllitc,      2  VI ;  cleav  basal  1 1,  foliated  ! ;  G  2-4— 2-7  ;  p*ly,  vit ;  em- 

erald, grass  gn ;  ttreak  paler ;  BB  decrep,  on  charcoal 
arsen,  fus;  with  soda  copper;  in  acids  sol;  Cu,  Ss, 
Aq,  428. 

Zanthooone,  2  VI ;  reniforra,  massive,  cryst  structure  within ;  G  5—^*2; 

duU-rd,  clove-bn  ;  streak  yw ;  sbtrl,  edges  orange  ;  BB 
on  charcoal  sulph,  arsen,  silver;  Ag,  S,  As,  87. 

Fireblende,  2  IV ;  G  4*2— 4*8  ;  p'ly  adamantine ;  hyacinth-r  ;  trl ;  sec- 

tile  and  somewhat  flexible ;  Ag,  S,  Sb,  88. 

Liroconite,  2 — 2*6    III;  rarely  gran  ;  G  2*8— 8;  vit,  res;  sky-b,  verdigris; 

streak  same  ;  BB  on  charcoal  arsen,  bk  scoria  ;  with 
bor  gn,  partially  reduced ;  in  nit  sol ;  Cu,  Si,  ^,  Aq, 
429. 

Miargyrite,  2 — 2*5    IV ;  cleav  imperf ;  G  5*2—5*4  ;  submet-adamantine  ;  iron- 

bk ;  streak  dark  cherry-red ;  thin  splinters  red ;  sectile ; 
BB  on  eltarcoal  antim,  sulph,  silver  ;  Ag,  S,  Sb,  74. 

PrOQStite.  2 — 25      VI;  crystals  and  massive;  5*4 — 5*5  ;  adamantine  ;  coch- 

ineal-r ;  streak  bright  red ;  strp,  trl ;  BB  on  charcoal 
sulphur,  arsen,  silver ;  Ag,  As,  S,  78. 

p^argyrite,  2—2*5    VI;   crystals  and  massive;  G  5*7 — 5*9;  met-adaman- 

tine ;  bk,  rdh  ;  streak  cochineal-r ;  trl,  op ;  sectile ; 
BB  on  charcoal  sulphur,  antim,  silver ;  Ag,  S,  Sb,  77. 

AphMiMite,  2*5—8    IV;  massive,  rad  hemispher;  G  4*19— 4*86  ;  p'ly;  dark 

verdigris ;  streak  same ;  strl ;  BB  on  charcoal  fus, 
deflag,  arsen ;  Cu,  Xs,  Aq,  428. 

OUvtttitt,  8  III;  glob,  reniform,  fibrous;  massive;  G  8*9—4*4;   ad» 

vit,  p'ly;  olive-gn,  leek-gn  ;  wood-bn  ;  streak  gn,  bn; 
•trp,  op ;  BB  on  charcoal  fus,  deflag  I,  arsen :  in  nit  tol ; 

Am      Hm       Am      AOi% 
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Canninittt, 
Brochmntite, 


£aehroit«, 


Erinita, 


HardnMi. 
2-5 


8-5-4 


4-5— 6 


Conichalcite,         4*5 


In  dusters  of  fins  nesdiss;  carmine  to  tile-red;  BB  on 

ehareoal  arsenie;  with  soda  lead ;  ^,  Xs,  l^t  410. 
Ill;  O  8*8— 8*9;  Tit;  emerald,  bkb-gn;  Hnak  pakr; 
trp;  BB  on  charcoal  ftis,  copper;  do,  S,  Aq,  89L 

m;  a  8*389;  vit;  bright  emerald,  leek-gn;  tirmk 
paler ;  trp,  trl ;  BB  on  ehareoal  ftu,  deflag,  eoppo; 
arsen ;  Cu,  Xs»  Aq,  421. 

Mammillary,  massive  ;  O  4*048;  dnll,res;  fine  emerald- 
green,  $treak  paler ;  strl,  op ;  BB  arsen,  copper;  6a, 
111,  Aq,  420. 

Hasstve,  reniform ;  G  4*128 ;  putachio-gn ;  iiroak  i 
Ca,  Ca,  Is,  f ,  S,  421. 


€.  8peeiM$  foUaUd  orjibroui  i%  9ome  of  ikeir  variiHu. 


Chaleophyllite,  428. 
Lettsomite,  892. 


H=2 


Foil 
Dmsy  fib. 


Aphanesite,  428. 


Apl 
5D^ 


Ouvenite.  420. 


Hss2*5— S 
8 


FfK 
Wbk 


0.  Speeiii  arranged  aeearding  to  their  epeeiJSe  gramUee. 


Lettsomite.  892. 
Chalcophyllite,  428. 
Liroconite,  429. 
Tjrrolite.  42ft. 
Enchroite.  421. 
Brochantite,  891. 
Covelline,  65. 
Olivenite.  420. 
Carminlte,  410 


Pp.  graTltj. 

2-4— 2-7. 

2*8—8. 

8-81. 

8*889. 

8-7— 8*9. 

8-8— 8-9. 

8*9—4*4. 


Erinite,  428. 
Conichalcite,  421. 
Aphanesite,  428. 
Fireblende,  88. 
Xanthocone,  87. 
Miargyrite,  76. 
Proustite,  78. 
Pyrargyrite,  77. 


8p.  graflljf • 
4<()48. 
4-128. 
4-!9— 4-lib 
4-2—48. 
6—8-2. 
6-284. 

6'4— 6-e. 
6*7— 6-a 


**  Fumes  of  ChloriDe,  Bromine,  Iodine,  or  Mnriatie  Acid. 

lodyrite,  VI;  thin  plates,  lam;  G  6*504;  resinous;  pale  citron- 

yw,  ywh-gn;  trl;  etreak  snbmet;  plates  flexfUe ;  BB 

fas  I !,  on  charcoal  fumes  of  iodine,  violet  flame,  silver; 

Ag,  I,  96. 
Kerargyrite,  1—1*5    I;  like  wax;  O  6 — 6*6;  pearl-gy,  gnh ;  bn  on  eiposora; 

etreak  shining;  sectile;  BB  fomes  of  muriatie  aeld; 

on  charcoal  silver ;  Ag,  CI,  92. 
Bromyrite,  1—2       I ;  concretions ;  Q  6*8—6 ;  splendent ;  often  gn  withoiil» 

y  w  within ;  BB  fos ;  fomes  of  bromine ;  silver  glob ; 

Ag.  Br.  98. 
Pereylite,  f  I ;  in  cubes ;  sky-blue ;  BB  emerald-gn  easily!  b  on  eool* 

ing ;  flame  gn,  fns  I,  on  ehareoal  tumm ;  Fb^  Cii«Cl»  O* 

see  Appendix, 
Emboliie,  2  I;  oct;  mas;  O  5-8—6-8;  yw,  gn ;  adamantine;  frao> 

ture  hackly ;  BB  i\u  I  fdmes  of  bromine  and  ehloriae; 

silver  glob;  Ag,  Br,  CI,  98. 
Connellite,  VI;  vit;  fine  blue;  trl;  BB  on  charcoal  fbmee;  |^ 

copper;  Cu,  8,  CI,  876. 
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Hardness. 
Ataoamite,  8 — 8*5^    III;  maa;  0  8*7 — 1*8;  adamantine,  yit;  olive-gn,  bright 

gn ;  9treak  paler ;  trl,  ttrl ;  BB  gn  or  b  flame,  fomei 
of  muriatic  acid ;  on  charcoal  copper ;  Cn,  CI,  0,  Aq, 
188. 

fl.  None  of  the  speciei  in  this  subdivision  are  properly  foliated  or  fibrous. 


II.  LUSTRE  METALLIC  OE  SUBMETALLIC. 


A  STREAK  UNBiETALLIC. 


a,   B.B.   NO  FUME8. 


•  B.B.  Infusible,  or  nearly  so.    Colors  steel-gray  to  black. 

f  With  muriatic  acid,  fumes  of  chlorine :  contain  manganese. 

OU. — Wad,  Psilomelane  and  Hanganite,  are  the  only  hjfdrouM  species  included. 
Hsrdness. 
Wad,  0'6— 8-6Mas;  earthy;  incrust;  G8— 8*7;  submet,  dull;  bk,  bh 

or  bnh ;  BB  infus  or  subfus ;  Mn,  0,  H ;  sometimes 

Mn,  Cu,  0,  H,  or  Mn.  (3o,  Ni,  0,  H,  186. 
Pyrolusite,  2—2*5    III;  also  divergent  columnar;  mas;  G  4*8—5;  submet; 

PolianiU,  bk,  gyh ;  streak  bk;  brittle;  BB  infus;  Mn,  0,  122, 

181. 
Manganite,  4  III ;  prismatic,  columnar,  radiated ;  gran  ;  Q  4*2 — 4*4 ; 

submet ;  steel-gy,  bk ;  streak  rdh-bn,  nearly  bk ;  BB 

infus;  Mn,  0,  H,  180. 
Uausmannite,         5—6*5    II;  6  4*722;  submet;   boh-bk;  itre<ik  bn;    BB  infus; 

Mn,  0,  118. 
Fnlomelane,  6-^        Mas,  bot ;  0  4—4*4 ;  submet ;  iron-bk,  gy ;  atreak  bnh- 

bk,  shining;  BB  infus ;  Mn,  O,  H,  135. 
Bmmite,  6—6*5    II ;  massive  and  in  crystals;  O  4*7 — i*9;  submet ;  bnh 

bk;  ttreak  dark  bnh-bk;  brittle;  BB  infus;  Mn,  0, 

117.    Seteroelin  (p.  127)  and  Orednerite  (p.   126)  an 

other  manganese  ores,  with  black  streak.    H=s4'< 


Pitohblende. 
Coracite, 


Limonite, 


f  f  No  fumes  of  chlorine  with  muriatic  acid 

6*5  I ;  massive ;  in  grains ;  submet  or  dull ;  G  6*4 — 8 ;  ▼#!- 

vet-bk,  bnh  ;  ttreak  bk ;  BB  flame  usually  gn ;  with 
bor  fus  yw  glass,  gnh  in  inner  flame ;  in  nit  in  powdar 
slowly  soluble ;  U,  O,  107.  Coracite  contains  water, 
107. 

4 — 5*6  Massive ,  stalact,  botryoid  ;  G  8*6 — 1 ;  submet ;  bk,  bn  ; 
ttreak  bn  ;  BB  bkns,  magnetie :  Fe.  O,  Aq,  181. 


■wo  nm  BBPOBB  TBS  Hxywrank 


8Q1 


(^romie  Iron,      6*6 


TttrotantAlite,      6'6 


Columbite, 
Mengite, 


TtnUlite, 
Fergosonite, 


SpeeuUr  Iron, 
Ilmenite, 
Martite, 
iMiine, 


T^mklinite, 


Eoxenite, 
Polymignyte, 
i£ichynite, 


Intt, 


5—6 


5—6 


5-5—6 


I;  oot,  m«MiT«;  G  4*8—4*5;  iron  bk,  gyh-bk;  itreak 
bn ;  brittle ;  sometimM  magnetic ;  BB  infiie ;  with  bor 
toM  dif,  beantifol  gn  glob;  Fe,  Cr,  0,  106. 

G  5-895;  snbmet;  iron-bk;  ttreeJc  gy;  T,  Ca,  Fe,  Ta, 
W,  859. 

ni;  mas,  uncleav;  G  5*4-8-0;  bk;  snbmet;- often  a 
steel  tarnish  ;  Hreak  bk,  to  bnh-red;  brittle ;  BB  inlns, 
with  bor  fas  slow,  bkh-gn  glass;  Fe,  Mn,  Cb,  858. 
Mengite  contains  Zr,  Fe,  Ti,  856. 

Ill;  cry  St,  mas;  G71— 8;  bk;  ttreak  rdh-bn',  brittle; 
BB  like  Columbite;  Fe,  Mn,  Ta,  351. 

II;  hemihed;  eleav  traces;  G  5*8—6;  snbmet,  yit;  bnh- 
bk,  bnh ;  streak  bnh ;  strl,  op ;  BB  infus ;  with  bor  fus 
dif ;  Y,  C,  Ta,  350. 
5*5 — 6*5  VI;  cryst,  massive;  and  Specular  Iron  is  sometimes  mi- 
caceous, dkc. ;  Martite  and  Iserine,  I,  oct ;  G  4-5 — 5*8 ; 
steel-gy,  often  splendent;  BB  infus;  bor  gn  or  yw 
glass ;  in  hot  mur  sol ;  ttreak  of  Spec  Iron  red ;  of 
Ilmenite  black  or  nearly  so,  or  submet ;  118,  115:  Mar- 
tite is  the  same  as  Specular  Iron,  except  it  is  acta- 
hedral,  102.  Iserine  is  similar  to  Martite,  102. 
5-5—6*6  I ;  Oct,  massive,  gran;  G  6—5-1 ;  bk;  itre(ik  dk  rdh-bn  ; 
slightly  magn ;  BB  infos ;  on  charcoal  ozyd  zinc  at 
high  heat;  with  bor  manganese  reaction ;  Fe,  Mn,  Zn, 
0,  106. 

Ill;  massive  without  cleav ;  G  4*6 — 4-9;  submet,  vit; 
bnh-bk,  rdh-bu  I  streak  rdh-bn ;  BB  infus ;  with  bor 
fus;  Y,  U,  Ce,  Ti,  358,  866.  Polycrau  similar ;  G  5*1 ; 
in  stU  sol,  867.  jEschynite  BB  intura  on  thin  edges, 
but  infus,  357. 
Octahedral;  G  6*506;  contains  Iridium  and  Osmium, 
with  Iron  and  Chromium,  103. 


6-6 


a.  Species  arranged  according  to  their  speeijie  gravities. 


Wad,  186. 
Umonite,  181. 
htlomelane,  135. 
Msnganite,  130. 
Chromic  Iron,  106. 
Haosmannite,  118. 
Ilmenite,  115. 
Pyrolnsite,  122. 
Specnlar  Iron,  113. 
itsfUte,  102. 
Eozenite,  858. 
Iserine,  102. 


8p.  gravity. 
3—3-7 
3-6—4. 
4—4-4. 
4-2—4-4. 
4-8—4-5. 
4—722. 
4-5—5. 
4-8—5. 
4  6—6*3. 
3*8-6*8. 
4-6—4*9. 
4*8—6*1. 


8p.  gravity. 

Polymignyte,  856. 

4-77—4*86. 

Pohanite,  131. 

4*8—4-9. 

/flschynite,  357. 

4-9—5-14. 

Franklinite,  106. 

6—6-1. 

Polycrase.  357. 

61. 

Yttrotantalite,  869. 

6  •396. 

Columbite,  853. 

6-4—6-4. 

Mengite,  866. 

5*48. 

Fergusonite,  360. 

6-8—6. 

Tantalite,  361. 

7-8. 

Pitchblende,  107. 

6-4—8. 

Irite,  108. 

6-507. 
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•• 


Fusible.     Colors  steel-gray  to  black. 


OU. — Tenorite  and  Melaconite  afford  a  globale  of  copper ;  Magnetite  fuses  with 
difficulty ;  Crednerite  contains  manganese.    No  species  obrous. 


Tenorite, 
Melaconite, 
Crednerite, 
Wolfram, 

Samarskite, 

Lievrite, 

Magnetite, 


Hsrdntn. 


VI;  scales;  dark  steel-gy;  streak  hk;  BB  on  charcoal 

no  fumes,  copper  globule ;  Cu,  0,  117. 
I;   mas;    G  6*1 — 54;  earthy;  bk;    itreak  bk;  BB  on 

charcoal  no  fumes,  copper  glob ;  Cu,  0,  109. 
IV ;  cleav ;  G  4 '9— 5 ;  met ;  iron-bk,  gy  ;  ttreak  bk,  bnh; 
BB  fus  dif !  Mn,  Cu,  0,  126. 
5 — 6-6     III;  cryst ;  mas ;  undeav ;  G  7*1 — ^7*6;  submet;  gyh-bk, 
bnb-bk ;   $treak  dark  rdh-bn ;   BB  fus  dif,  magnetic 
globule;  with  hor  gn  bead;  Fe,  Mn,  W,  861. 
in ;  in  grains ;  G  4~6'7 ;  bk ;  ttreak  dark  rdh-bn  ;  BB 
burns  like  Gadolinite,  fus  dif  I  to  a  steel-gy  mass ;  with 
hor  fus  I  Fe,  U,  Y,  Cb,  866. 
ni ;  rbc  prism  ;  massive ;  G  8*8—4*2 ;  submet ;  bk,  bnh ; 
brittle ;  BB  fus  bk  glob ;    in  mur  sol,  gelat ;  Fe,  Ca, 
Si,  262. 
6*6 — 6*6  I;  octahedrons,  ^c  ;  massive,  gran;   G  4*9^ — 5*2;  bk; 
9trecLkhlL\  magnetic;  BB  fus  dif!   loses  magnetibm; 
in  hot  mur  sol;  Fe,  0,  106. 


8—6 


4*6 


6-6 


6*6—6 


b,   B.B.    GIVING  OFF  FUMEfi. 

•  B.B.  fumes  of  Arsenic,  and  sometimes  also  of  Sulphur;  globule  brittle. 

Color  whitish,  with  soraetimes  a  reddish  or  yellowish  tinge,  excepting 

Tennantite,  which  is  black.     No  species  fibrous. 

06a — Tennantite,  Leueopyritef  and  Mitpickel  alone  afford  B.B.  a  magnetic  glob- 
ule ;  of  the  other  8i>ecies,  KaneiU  gives  a  manganese  reaction,  and  the  rest  a  reaction 
ofCobalt  or  Nickel. 

Tennantite,  8*6—4    I;  G  4*8—4*6;  bkh  lead-gy,  iron-bk;  $treak  dark  rdh- 

gy ;  BB  burns  b  flame,  arsen,  bk  scoria  magnetic ;  Cu, 

Fe,  S,  As,  84. 
Leucopyrite,  5—6*6    III ;  cryst,  mas ;  G  7*0— 7*4 ;  tin-w,  gyh  ;  %treak  gyh-bk  ; 

BB  on  charcoal  fumes  of  arsenic,  mag  glob ;  Fe,  As,  61. 
Copper  Nickel,      T;  — 6*6     VI ;  massive ;  G  7-3—7*7  ;  copper-r,  gyh  or  bkh  tarnish ; 

streak  pale  bnh-bk ;  brittle ;  BB  on  charcoal  arsen ; 

fus  w  glob  ;  in  ni<  gn  coating ;  Ni,  As,  62. 
Kanctte,  above  6 1  Massive,  botryotdal ;  fol  or  gran  ;  gyh-w,  bkh  tarnish ; 

BB  b  flame,  on  charcoal  arsen  ;  nit-mur  sol  wholly ; 

Mn,  As,  68. 
OersdortBte,  6*6  I;  cleav  cubic;   massive;    G  6*6—6*9;  silver-w,  gyh; 

tarnish  gy,  gyh-bk ;  streak  gyh-bk ;  BB  on   charcoal 

arsen ;  Ni,  As,  S,  Fe,  68. 
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3maltin«, 
GhloMithiie, 

Oobftltine, 


Miipickel, 
GUueodot, 

Sknttenidite, 


6-6 


6-6 


5— « 


I;  in  orysUli;  miMive;  G  6^46— 7-2 ;  tin-w,  gyh;  «fridk  - 

gyh-bk ;  brittie ;  BB  on  ckareoal  AneD,ir  ^ob;  Go,  Ki, 

At,  Fe,  56.  BammeUbergite  U  limiUr,  but  trimetric,  6L 
I;  hemihed;  massWo;  Q  6--6*8;  tilrer-ir,  rdh;  Onak 

gyh-bk ;  brittle ;  BB  on  eharcwU  anen,  bk  mag  glob; 

Go,  As,  S,  Fe,  57. 
in ;  cry  stall ;  nsnally  matsire ;  G  6*0 — 6*4 ;  silver  w,  gyh ; 

ttredk  dark  gyh-bk ;  BB  on  ekarcoal  arsen  Aimet ;  mag 

glob;  Fe,  Aa,  Go,  S,  62,  tZ. 
I ;  cleav  cubic  ;  G  6'7— 6*9 ;  gyh  tin-w ;  BB  on  ehareoai 

arsen ;  Co,  As,  67. 


8peeie$  arranged  according  to  their  epteyU  graviiiet. 


TennaBtite,  84. 
Gersdorffite,  58. 
Glaucodot,  68. 
Cobaltine,  57. 
Mupickel,  62. 
UUnuuinite,  59. 


Bp,  grsTttT. 

4-8-4-5. 

Skattenidite,67. 

5-6— 6-9. 

Smaltine.  56. 

5-9— 6-1. 

Chloanthite,  56. 

6—6-8. 

Leacopyrite,  61. 

6-0— 6-4. 

Copper  NiokeL 

6-2— 6-5. 

Kaneite,  58. 

B|i.graTt^. 
6-7-6-9L 
6MI— 7*2. 
6^4—7-2. 
7i>— 7.4. 

7-8— 7-7. 


Fumes  sulphurous  or  aDtimonial,  not  arsenical ;  globluie  brittie. 
rather  pale,  (excepting  Manganblende,  which  is  black). 


Colon 


Obt. — Berthierite,  Ptfrrhotine,  Pyrites,  and  Marcante  afford  RB.  a  maffnetio  glob- 
ale  ;  Manganblende,  a  manganese  reaction ;  the  others  reactions  of  Cobalt  or 
Nickel.  Breithauptite  contains  Antimony.  Erubeseit^,  Cuban,  and  Chaleopgriti, 
also  afford  BB  a  magnetic  globule,  but  with  borax  or  soda  they  yield  a  gloonle  of 
copper,  and  they  are  consequently  not  included  in  this  subdivision. 


Syepoorite, 
Berthierite, 


ICiUoriU, 

Manganblende, 

PyrrhoUne, 
Grflnanite, 

Ullmannite, 
Unueite, 


Massive ;  G  5*45 ;  steel-gy,  y wh ;  Go,  S,  41. 

Long  prisms  or  massive  plumose ;  Q  4—4*8 ;  dark  stod- 
gy ;  pinchbeck-bn ;  BB  fas !  antim  ftunea,  bk  magnsiM 
slag ;  Fe,  8,  8b,  78. 

VI;  capillary;  G 4*61-5*65 ; brass-yw, tarnish gy, irid ; 
brittle ;  streak  bright ;  BB  fas,  brittle  glob ;  irar«B 
nit  gyh  or  pale-gn  sol ;  opon  tube  sulph ;  Ni,  8, 49. 

I ;  eleav  cabio ;  mas ;  G  8*9—4*1 ;  submet;  iroa-bk,  bn 

on  exposure ;  streak  gn ;  BB  on  ekarcoal  fbs  dif  1 ;  in 

mur  sul-hyd ;  Mn,  8, 41. 

3*5— 4 '5  YI ;  hexag,  mas ;  G  4*4— 4*7 ;  bronxe  y  w,  rdh ;  streak  dark 

gyh-bk ;  magnetie ;  BB  nearly  lika  Pyrites ;  Fa,  S^  46a 

I ;  cUav  octahed ;  G  5*18 ;  pale  Btoal*gy,  silver-w ;  tar* 
auli  yvli.gyli;  brittle;  sfrMib dai^-gy ;  BBoneJUr- 
coal  sulph,  coal  y wh ;  Hi,  Bi,  Fe,  S,  44. 

I ;  eleav  cubic ;  mass;  G  6*4—6*55 ;  wh  stoal-gy  ;.brittle; 
BB  on  charcoal  fames  antim,  sulph ;  Ni,  Sb,  8,  59. 

I ;  cleav  cubic ;  G  4*8—5^ ;  pale  itaal-gy,  eopparwr  tar- 
nish ;  streak  bkh-gy ;  BB  on  ehareoai  sulphur;  Go,  8^ 
67. 


2—8 


8—8-5 


8-5-^4 


4-6 


5—5*5 


5*5 


SM 
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BNitkavpUte, 


Pyritat, 


Mftrcaaite, 


Hardneu. 
6ft 


6—6-5 


6—6-6 


VI,  thin  pUtef ;  arborateent ;  G  7  '5—7  "6 ;  light  ooppsr  rd, 

riolei ;  ttnak  rdh-bn ;  brittle ;  BB  on  charcoal  antim; 

Ki,  8b,  68. 
I ;  cubes,  Ac. ;  also  maesiye ;  pale  bran-yv  ;  ttreak  dark 

bnh-bk;  G  4*5— 6*1 ;  BB  on  charcocU  fames  snlpb; 

mag  glob ;  fiK  sol ;  Fe,  8,  54. 
Ill ;  in  thin  crystals,  often  crested ;  also  massive;  G  4*66 

—4-86 ;  pale  y wh-bronte,  ywh,  gyh ;  ttreak  gyh-bk  ; 

BB  like  Pyrites ;  Fe,  8,  60. 


Specici  arranged  according  to  their  epee^fic  gravities. 


Bp,  fTftTlty. 

Manganblende,  41. 
Berthierite,  78. 

8-9— 41. 

GrQnaoite,  44. 

4—4-8. 

8yepoorite,  41. 
BUllerite,  49. 

Fmhotioe,  50. 
Marcasite,  60. 

4-4—4-7. 

4-6—4-9. 

Ullmannite,  59. 

Pyrites,  54. 

4-8    5-1. 

Breithanptite,  58. 

LunsBite,  67. 

4-8—6-0. 

8p.  gravity. 
613. 
6-46. 

4-6— 6-65. 
6-4— 6-6. 
75—7^. 


•••  B.B.  with  the  fluxes,  if  not  without,  a  malleable  globule,  or  mineral 
wholly  vaporizable. 

f  Globule  of  Lead,  Silver  or  Gold    (Aikinite  and  Ouproplumbite,  afford  a  globule 
of  lead  containing  copper.) 

Ob*. — Sulphur  /umci,  Cuproplumbite ;  Antimony  or  biemuth  fumes,  often  vfith  sul- 
phur,  Heteromorphite,  Miargyrite,  Pyrargyrite,  Kobellite,  Aikinite,  Tannenite; 
Selenium  fumes,  Olaasthalite. 

Heteromorphite,  1 — 8  Capillary,  plumose ;  massive,  gran  ;  G  5*6 — 5-9  ;  dark 
lead'gy,  steel-gy ;  BB  fusl  1,  on  charcoal  antim,  sulph ; 
Pb,  S,  Sb,  76.  For  other  antimonial  ores  of  lead,  see  p. 
72.  etc. 

Miargyrite,  2 — 2-5  IV;  cleav  imperf ;  G  5*284;  submet  ad;  iron-bk  ;  streak 

dark  cherry-red ;  op,  thin  splinters  red ;  sectile ;  BB 
on  charcoal  antim,  sulph,  silver ;  Ag,  S,  Sb,  74. 

Pyrargyrite,  2 — 2-5  VI;   massive;  G  5*7 — 5*9;   met-adamantine ;   bk,  rdh  ; 

streak  cochineal-red  ;  trl,  op ;  sectile ;  BB  on  charcoal 
sulph,  antim,  silver ;  Ag,  S,  Sb,  77. 
soft      Like  Stibnite;  radiated  columnar;  G  6*29—6-82;    bkh 
lead-gy  to  steel-gy ;  streak  bk ;  BB  fas,  charcoal  yel- 
low, w  glob  ;  Pb,  S,  Bi,  Sb,  little  Fe,  82. 
2—2*5  III;  aoicular  cryst ;  mas;  G  6*1 — 6*8;  bkh-lead-gy, pale 
rdh  tarnish ;  BB  on  eharcocd  fumes  sulph ;  Bi,  Pb,  Cu, 
8,81. 
Thin  prisms ;  bright  metallic ;  gyh  to  tin  white ;  BB  sul- 
phur, on  charcoal  with  soda  copper,  fumes  of  bismuth  ; 
Cu.  Bi,  8,  78. 
I ;  eUae  oubio! ;  mat ;  Q  6*4—6-46 ;  bkh-lead-gy ;  etteeik 
bk;  BBoiieAar«M/lMd,falph;  Pb,0ii,8,41. 


Kobellitc, 


Aikinite, 


Tannenite. 


Coproplumbita,      2-5 


FiniBB 
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Hardnan. 


DofMnoyute, 


OUoBthalite, 


2-6 


I ;  dodeo ;  G  5*66 ;  steel-gy ;  itreak  rdh-bn ;  brittle ; 
BB  on  charcoal  anen,  snlph,  lead ;  in  acids  sol ;  Pb,  S, 
As,  77. 

I;  granular  mas;  6  7—8*8;  lead-gy,  bh;  streak  dark 
gy ;  BB  on  charcoal  selen,  lead ;  Pb,  S,  with  some- 
times Co,  Ag,  Cu,  42. 


f  f  Globule  of  copper  or  tin  with  soda. 

Obs. — Sulphur  fumet  alone,  Embescite,  Chalcopyrite,  and  Tin  Pyrites ;  Antimony 
or  bismuth  jumes-,  Wolchite,  Wolfebergite,  Wittichite;  Arsenical  fumes  Domeykite, 
Tennantite,  Enargite. 


Embescite, 

Wolchite, 

Domeykite, 

Wol&bergite, 

Fittichite, 

Eiargite, 

Tennantite, 


Chalcopyrite, 
Cnban, 

Tin  Pyrites, 


8—4 


8-6 


3  I;  cryst  mas;  G  5—5*1  ;  pinchbeck  bn,  tarnishes  red- 

dish and  bluish ;  lustre  bright ;  streak  pale  gyh-bk ; 
brittle  ;  BB  on  charcoal  sulph;  nit  partly  sol;  Ou, 
S,  88.     Bamhardtite :  see  Appendix. 

8  III?  cryst,  and  mas;  G  5*7 — 6*8;  bkh  lead-gy;  brittle; 

BB  on  charcoal  antim,  sulph ;  Pb,  Cu,  S,  Sb,  82. 

3 — 3*5    Massive,  reniform  ;  G  4*5  ;  tin-w,  ywh  tarnish  ;  BB  fns 
arsen  ;  in  mur  partly  sol ;  Cu,  As,  36. 
Ill ;  G  4*748 ;  lead-gy,  iron-gy ;  streak  bk ;  BB  decrep, 

fus !,  on  charcoal  antim,  copper ;  Cu,  8,  Sb,  73. 
Ill ;  acic,  columnar ;  G  5 ;  steel-gy ,  tin-w,  tarnish  lead- 
gy  ;  streak  bk ;  BB  fus!  sulph  fumes;  Bi,  Cu,  S,  88. 

8  III;  massive,  gran  or  fib;  G  4*8 — 4*6;  iron-bk;  streak 

same ;  BB  on  charcoal^  arsen,  sulphur,  with  hor  cop- 
per ;  Cu,  As,  S,  87. 

3-5—4  Tetrahed;  G  4*87— 4*6;  bkh-lead-gy,  iron  bk;  streak 
dark  rdh-gy  ;  BB  decrep,  burns  with  b  flame,  arsen 
fiimes,  magnetic  globule  ;  Cu,  Fe,  S,  As,  84. 
II;  tetrahed;  mas;  G  41 — 4*3;  steel -gy,  brass-yw; 
streak  gnh-bk ;  BB  on  charcoal  sulph ;  fus  mag  glob ; 
in  nit  partly  sol ;  Cu,  Fe,  S,  68.  Cuban  is  cubic,  68. 
II;  massive  ;  G  4*3 — 1*52  ;  steel-gy,  bkh,  ywh  ;  streak 
bk;  BB  on  charcoal  sulph,  scor  glob  bk ;  nit-mur  sol, 
70. 


8*5—4 


Species  arranged  according  to  their  specific  gravities. 


Cuban,  68. 
Chalcopyrite,  68. 
Tin  Pyrites,  70. 
Tennanite,  84. 
Enargite,  87. 
Domeykite,  86. 
Wolfebergite,  73. 
Wittichite,  88. 
Embescite,  38. 


8p.  Gravity. 

8p.  GraTlty. 

41)— 4*2. 

Miargyrite,  74. 

5*234. 

41— 4-8. 

Dufr^noysite,  77. 

5*55. 

4-3— 4-62. 

Heteromorphite,  76. 

5*6—5-9. 

4-3— 4*6. 

Pyrargyrite,  77. 

6*7—5*9. 

4*3—1*5. 

'W'olchite,  82. 

5*7—5*9. 

4*5. 

Aikinite,  81. 

6  1—6-8. 

4-76. 

Cuproplumbite,  41. 
Kobel  ite.  82. 

6*4—6-6. 

5. 

6*29-6*82. 

5—51. 

Clausthalite,  42. 

7—8*8. 
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B.  STREAK  METALLIC. 


Graphite, 

Molybdenite, 

Irite, 

IridoBmine, 

Beiihierite, 

Hillerite, 


a.  NOT 
*  B.B.  no  fumes  with  fluxes,  or  without ;  infusible. 

HardneiB. 
1-0— 2-0  VI ;    foliated  I,  mas,  gran ;    G  2—2-1 ;    steel  gy,  bkh  ; 
seotile ;  soils  ;  nit  no  action ;  BB  inlus,  29. 


B.B.  fumes ;  globule  not  malleable. 


1—1-5 


2—8 


8-5 


VI ;  foil,  0  4*44—4*8 ;  lead-gy ;  laminn  flexible;  inelast ; 

sectile  ;  a  trace  on  paper ;  BB  on  charcoal  snlph  ;  in 

nit  sol ;  Mo,  S,  66. 
Grains  or  scales ;  G  6*606 ;  black ;  magnetic ;  BB  with 

nitre  reaction  of  osminm ;  Ir,  Os,  Cr,  Fe,  108. 
VI ;   also  I ;  scales ;   G  19 — 22 ;  tin-w ;  light-steel   gy ; 

BB  infusible,  with  nitre  odor  of  osmiam,  19. 
Prism,  mas,  cleav;    plumose;  gran;    G  4—4*8;    dark 

steel-gy,  tarnishes ;  BB  fas !   fumes  antim  snlph ;  mur 

sol ;  Sb,  Fe,  S,  78. 
VI;  Acicnlar  crystals;  4*6—6*7;    nearly  brass-yellow, 

tarnish  gyh  :  brittle ;  BB  ftis,  magnetic  glob ;  Ni,  S,  49.. 


•••  B.B.  fumes :  a  malleable  globule,  or  wholly  vaporizable. 
f  Easily  and  wholly  Taporizable,  (ores  of  lead  not  included). 

Stibnite,  2  III;  in  prisms;  cleav;   also  fib,  massive;  G  45— 4*65; 

leadgy ;  ttreak  lead-gy  ;  tarnish  dark  ;  sectile  ;  BB 
fns ! ;  on  charcoal^  fumes,  sulph ;  in  mur  sol ;  Sb,  S,  88. 

Tellarimn,  2 — 2*5    VI ;  oleav  hezag ;  gran ;  G  6*1 — 6*8 ;  tin-w ;  ttreak  tin- 

w ;  brittle ;  on  charcoal  fus !  gnh-flame ;  w  vapors,  20. 

Tatradymite,  2  VI ;  cleav  basal! !  mas,  fol,  gran ;  G  7*2 — 8  5  ;  pale  steel- 

gy ;  laminsB  elastic ;  soils  paper ;  G  fiis  ! !  flame  b  on 
charcoal  wh  or  ywh,  fumes ;  Bi,  Te,  with  often  8  or 
fte,  21. 

Bismuthine,  2—2*5    III ;  acicnlar  cryst ;    cleav  ;    also  mas,  fpl,  fib ;  G  6*4— 

6*6;  lead-gy— tin-w,  ywh  or  iridescent  tarnish  ;  see- 
tile;  BB  fus  I,  on  charcoal  vol,  yw  areola;  sulph 
fiimes ;  in  hot  nit  sol ;  Bi,  S,  88. 

Bismuth,  2-2*5     VI ;  R,  cleav  1  mas;  G9-7— '.)-8;  rdhsilver-w,  tarnishes; 

sectile  ;  brittle ;  BB  fus ;  on  charcoal  yellow  areola, 
SO. 

Antimony,  8--8-5    VI;    cleav  I;    massive,   lamellar;    G  6  •6— 6*72  ;    tin-w 

rather  brittle ;  BB  fus  t  w  fumes,  inod,  21. 
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BardneM. 


NstiTe  Anenie,      8*6 


Atmd.  Antimony,  8*6 
Allemontite, 


VI;    massive,   renifonn  gran;    G   6*8 — 6;    tin-w,  gy; 

streak  the  same  ;  BB  volat ;  w  fumes,  alliaceous ;  As, 

22. 
VI ;  renifonn  massive  ;    G  6*1 — 6*21  ;  tin-w,  rdh,  gyh  ; 

tarnished  boh-bk;  BB  fus,  fumes  arsen,  antim;  Sb, 

As,  22. 


Specie*  arranged  according  to  their  epeeijic  gravities 


8p.  gr»Tlty. 

8p.  grsTity 

Stibnite,  «S. 

4-6— 4*66. 

Bismuthine,  88. 

6*4—6*6. 

Arsenic,  22. 

5-8-6. 

Antimony,  21. 

6*6—7*2. 

Allemontite,  22. 

6-1— 6-21. 

Tetradymite,  21. 

7*2—8*6. 

Tellurium,  20. 

61— 6-8. 

Bismuth,  20. 

9*7-9-8. 

f  f  B.B.  a  malleable  globule ;  fumes  odorou«. 
}  A  globule  of  lead  or  silver,  without  copper  or  a  copper  reaction. 


Nigyagite,  1 — 1*6 
Bismuth  Silver, 

Sylvanite.  1-6—2 

Silver  Glance,  2—2*6    I 

SUphanite,  2—2-6 

fteislebenite,  2—26 

Sternberg^te, 

Plsgionite,  2 — f) 


Xsumannite. 


^♦ocronite, 


2-5 


2—3 


II,  foliated !  laminaB  flexible ;  also  granular ;  G  6*86 — ^7*8 ; 
bkh  lead  gy  ;  BB  on  charcoal  tellurium,  flame  b,  some- 
times sulphur  fumes ;  Pb,  Au,  Te,  S,  66. 

Acic  ;  massive ;  tin-w,  gyh,  tarnishes ;  sectile ;  BB  fus  t 
on  charcoal  lead,  bismuth,  silver;  sectile;  Ag,  Bi,  Pb, 
S,  16. 

III,  massive;  often  like  writing  characters;  G  6  7 — 8*8  ; 
steel-g}*,  nilver-w,  or  ywh;  %treak  same;  very  sectile; 
BBfus;  flame  gnh-b,  malleable  globule;  nt^sol;  Au, 
Ag,  Te,  64. 

nocleav;  G  7*19 — 7*87;  streak  and  color  bkh  lead 
gy ;  $treak  shining ;  bkh  tsrnish ;  seetUe  !  ! ;  Ag,  S,  87. 

Ill:    massive;  G  6*269;  iron-bk;  streak  same;  sectile; 

BB  on  charcoal  antim,  sulph  ;  with  soda  silver ;  Ag,S, 

Sb ;  some  As,  86. 
IV  ;  cleav ;  G  6 — 6*4 ;  steel-gray  ;  wh ;  dark  gyh  ;  streak 

same   as   color;  BB   on   charcoal  antim,  sulph,  lead, 

silver ;  Ag,  Pb,  S,  Sb.  79. 
Ill;  cleav  basal  !I! ;   foliated;  pinchbeck-bn;  G  4*216  ; 

streak  hk;  thin   lam  flexible  like  tinfoil;  traces  on 

paper ;  BB  on  charcoal  sulphur,  b  flame,  silver,  Ag,  Fe, 

S,  71. 
IV;- tabular  crystals;    massive;    G  6*4 ;    bkh-lead-gy; 

streak  same ;  brittle ;  BB  fus  I ! ;  sulphur,  antim,  lead ; 

Pb,  S,  Sb,  76. 
I;   cleav  cubic;    massive;  iron-bk,  splendent;   G   8*0; 

streak  iron-bk;  BB  on  charcoal  fus!,  selen  ;  with  soda 

silver  ;  Ag,  Se,  48.     Riolite :  see  Appendiz. 
Ill ;    cryst ;    massive ;    G  6*4 — 66 ;    light   lead-gy,  bh ; 

streak  same ;  Pb,  S,  Sb,  As,  86. 
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2-5—8 


Bonlangerite, 
Jamesonite, 
Heteromorphite, 

Galena,  2*6—3 

Steinmannite, 


Zinkenite, 
Brongniardite, 


Ouviatite, 


8—8-6 


Plumose,  colDmnar ;  gran ;  6  6'7— 6  ,  bh-lead-gy ;  BB  on 
charcoal  snlph,  antim  ;  Pb,  S,  Sb,  81.    Jamtaonite  has 
a  basal  cleavage  1  p.  75. 
I ;  cleav !  cubic ;   massiye  granular  ;    G  7*2 — ^7*7  ;  lead- 
gy;  brittle;  BB  on  charcoal  sulpb,  lead;  Pb,  S,  89. 
Steinmannite  gives  antim  fumes,  41. 
ni ;    hexag;    G  5*8 — 6 '4;    steel-gy;    streak  same;    BB 
decrep,  fus  1 1  ;  on  charcoal  antim,  lead ;  Pb,  S,  Sb,  74. 
above  8  Massive,  no  cleav ;  G  6'96 ;  steel-gy ;  streak  gyh-bk ;  BB 
on  charcoal  decrep,  fus  1,  sulphur,  w  fumes,  silver  ;  Pb, 
Ag,  S,  Sb,  76. 
Cleav  massive;  G  6*92 ;  lead-gy ;  BB  sulph,  Bi,  trace  of 
copper ;  Pb,  Bi,  S,  77. 
Species  arranged  according  to  their  specific  gravities. 


8p.  fTSTlty. 

8p.  grarltj. 

4-215. 

Geocronite,  85. 

6-4— 6-6. 

5-3—5-4. 

Chiviatite,  77. 

6-92. 

5-4. 

Steinmannite,  41. 

6-838. 

5-5— 5-a 

Nagyacite,  65. 

6-8— 7 -SL 

5-6—5-9. 

Sylvanite,  64. 
Silver  Glance.  37. 

5-7— 8-8. 

5-7-6. 

719—7-4. 

5-95. 

Galena,  89. 

7-2—7-7. 

6—6-4. 

Naumannite,  43. 

8-0. 

6-269. 

Bismuth  Silver,  16. 

Stembergite,  71. 
l&nkenite,  74. 
Plagionite,  75. 
Jamesonite,  75. 
Heteromorphite,  76. 
Boulan^erite,  81. 
Broneniardite,  76. 
Freislebenite,  79. 
Stephanite,  86. 

XX  Globule  of  Copper,  or  of  Silver  or  Lead  along  with  Copper ;  BB  a  Copper 

reaction. 

Obs, — Polybasite,  Boumonite,  and  Stromeyerite  afford  a  copper  reaction,  and  on 
eupellation  a  globule  of  silver ;  Tetraludrite  is  sometimes  argentiferous. 

Benelianite,  Dendritic  crusts ;  silver  w  ;  BB  selen  ;  fus  gy  bead ;  with 

soda  copper ;  Cu,  Se,  48. 

Eucairite,  2—2-5    Mas;  films;  silvcr-w,  lead-gy;  streak  shining;  sectile; 

BB  on  charcoal  fus  I  selen  ! ;  Cu,  Ag,  Se,  48. 

Polybasite,  2 — 8        VI;  tabular;  massive;  G  6-214;  iron-bk;  streak  same; 

BB  fus ! ;  on  charcoal  sulph,  antim  ;  with  soda  anes  ; 
Ag,  Cu,  Sb,  S,  As,  85. 

Copper  Glance,  2-5 — 8  III ;  in  crystals,  and  massive ;  G  5-5—5-8 ;  bkh  lead-gy ; 
streak  same ;  BB  on  charcoal  sulph,  flame  bh ;  copper ; 
hot  nit  a  gn  solution  ;  Cu,  S,  46. 

Bovmonite,  2-5 — 8      III ;  cruciform  and  wheel-shaped  cryst ;  massive ;  G  5*7 

— 5-0 ;  steel-gy,  bkh  ;  stre<ik  same;  brittle ;  BB  decrep, 
fus  I ;  on  charcoal  antim,  sulph  ;  lead  fumes  on  char ; 
Pb,  Cu.  S.  Sb,  80. 

Stromeyerite,  2-5—8  111 ;  massive  ;  G  6-2 — 6-3  ;  dark  steel-gy  ;  streak  shining ; 
sectile;  BB  fus  I;  glob  little  malleable;  on  charcoal 
sulph  ;  with  lead,  silver ;  Ag.  Cu,  S.  48. 

Tetrahedrite,  8—4  I;  tetrabed;  massive;  G  4-5— 5  2;  steel-gy,  bkh  ;  «<r«dt 
same  as  color,  or  bnli ;  BH  antim ;  on  charcoal  cop- 
per;  in  powder  sol  nit  bnh-gn  ;  Ca,  S,  Sb.  sometimes 
with  Ag  or  Hg.  82. 
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B«neliAiiite,48. 
Eaeairita,  48. 
Tetnihedrite,  82. 
Copper  Olanee,  46. 


I^teeiet  arranged  according  to  their  ipccifie  granfitUt, 
8p.  graylty. 


4-6— 6-8. 
6-5— 6-8. 


Bonmonite,  80. 
PolybMite,  85. 
Stromeyerite,  48. 


Bp,  gtwifltj, 
6-7— 6-9 
6*214. 
6-2— 6-8. 


Nagyegite, 

Amalgam, 

Arqnerite, 
Heasite, 

Altaite, 

Diacrasite, 

Gold  Amalgam, 


Nigyagite,  65. 
Ahaite,  44. 
HMsite,  44. 
Discrasite,  85. 


f  f  f  RB.  a  malleable  globule ;  fumes  inodorous. 

HardneM. 

1 — 1*5  III ;  Lamins  fleziblo,  foliated ! ;  also  gran  ;  G  6*85— 7*2 ; 
bkh  lead-gy ;  BB  on  charcoal  tellnr,  flame  b,  (some- 
times fumes  of  sulphur) ;  Pb,  Au,  Te,  65. 

8—8*5  I ;  dodecahedrons ;  massiye ;  silyer-w ;  brittle ;  O  10*5-^ 
14;  quicksilyer  fumes,  silver  globule ;  Ag,  Hg,  15. 

2—8*5  Granular  massive;  G  8-3— 8*9 ;  lead-gy  and  steel-gy; 
slightly  malleable ;  Ag,  Te,  44. 

8  I ;  eleav  cubic,  massive ;    G   8*16 ;    tin-w,  tectile  ;  Pb, 

Te,  44. 

8*5—4     III;  mas  ;  G  9*4 — 10  ;  silver- w,  tin-w  ;  tarnish  yw,  bkh ; 
BB  antim,  glob  not  malleable;  on  charcoal  silver; 
Ag,  Sb.  85. 
Small  w  grains,  easily  crumbling;  BB  fumes  of  mercury, 
and  a  globule  of  gold  left ;  Hg,  Au,  15. 

SpedcM  arranged  according  to  their  tpeeifie  gravities. 


8p.  graTitj. 
6*8— 7*2. 
8-16. 
8*3— 8-9. 
9-4— 10. 


Amalgam,  15. 
Arquerite,  15. 
Gold  Amalgam,  15. 


8p,  grsTi^. 
10*5—14 


J.    MALLEABLE. 

Obi, — ^Palladium,  Platinum,  and  Iridosmine  are  infusible.  Native  Bismuth,  Bis- 
nnith  Silver,  and  Silver  Glance,  not  here  included,  are  somewhat  malleable.  Iri- 
dosmine is  imperfectly  malleable. 

8p.  gravity. 
Tin,  7-285  II ;  gyh-w;  BB  fuel,  19. 

Iron,  7*8 — 7*8      I ;  iron-gy ;  H  4 — 5;  BB  fus  dif,no  fumes;  magnetic,  17. 

Uad,  11*445         I ;  lead-gy ;  BB  fiis  I !,  fumes,  17. 

Copper,  8*5 — 9         I;  copper-rd;    ductile,  malleable;   H  2*5 — 8;   BB  fas, 

flame  go;  in  nit  sol,  and  solution  with  ammonia 
blue,  17. 

Silver,  10— 111      I ;  H  2-5—3;  silver-w;  BB  fus,  no  fumes ;  nit  sol,  15. 

Palladium,  11-5 — 12-5  I  also  VI ;  scales  ;  H  4-5 — 5;  wh  steel-gy ;  ductile ;  mal- 

leable; BBinfus,  14. 

Gold,  15*6 — 19-6  I;  massive,  grains,  leaves ;  H   2*5 — 8;   gold-yw,   some- 

times wh  ;  BB  fus ;  in  nit  insol ;  in  nit-mur  sol,  7. 

Qnicksilver,        13-6  Liquid  down  to  —  39°  F.  ;  tin- white,  14. 

naiinum,  16 — 19        I;  massive;  grains;  no  cleav  ;  H4 — 4 '5;  whitish  steel- 

gy;  ductile;  BB  infus;  in  nit  insol;  in  hot  nit-mur 
sol,  12. 
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Iridoemine,  19 — 21*6  I,  also  YI ;  scales ;  H  6 — 7  ;  tin-w ;  steel-gy ;  imperfectly 

malleable  ;  BB  infos ;  with  nitre  odor  of  osmium;  in 
nit  insol ;  in  hot  nit-mur  sol,  19. 


TABLE  II. 

MINERALS   ARRANGED   ACCORDING    TO    THEIR 
CRYSTALLIZATION* 

I.  CRYSTALLIZATION  MONOMETRIC. 

I.    LC8TKF,    UNinSTALIJC. 


lUrdneas. 

Kerargyrite, 

1—1-6 

Bromyrite, 

1—2 

ArsenoUte, 

1-6 

Sal  Ammoniac, 

1-6—2 

Sylvine, 

2 

EmboUte, 

2 

Senarmontite, 

2-2-6 

Oommon  Salt, 

2-9 

Pharmacosiderite,  2 '6 

Alnm, 

2—8 

Percylite, 

Manganblende, 

8-6—4 

Blande, 

8-5-4 

Red  Copper, 

8-5—4 

Flnor, 

4 

Hanerite, 

4 

Eolytine, 

4-6 

Analeime, 

6—6-6 

Haflyne, 

6—6-6 

Pyrochlore, 

6—5-6 

Voiean, 

6-6 

SodaUte. 

5-6—6 

Lapb  LasQii, 

6-6 

01  none ;  wax-gy,  etc. ;  G  5 -3  -5-6.  92. 

CI  none  ;  gn,  yw;  O  6-8—6,  9B. 

Whitish;  G  8-698.  189. 

CI  Oct;  G  1-528;  taste  saline,  pungent,  92. 

C7  cubic ;  G  1-9— 2  ;  taste  saline,  90. 

C/ cubic,  traces;  yw,  gnh  ;  G  5-75— 5-85,  9u. 

Oct;  w;  G  6-2—6-8,  14o. 

CI  cubic ! ;  G  2-257 ;  toate  saline,  90. 

CI  cubic;  G  2-9—8 ;  gn,  bn,  rdh,  422. 

Oct ;  cl  Oct  perf ;  taste  alum,  iron  varietieii  inky,  882. 

Cubes;  sky-blue. 

d  cubic! ;  bk,  bn ;  t^dmetallic  ;  G  8-9—4-1,  41. 
Tetrahed ;  el  dodec  I ;  yw,  bn,  bk,  etc ;  res ;  G  4—4*2,  46. 
CToct;  red;  G  6-8— 6-16,  101. 

Cl  oct  perf!;  G  814— 8-18;  vit,  94. 

Pyritohed;  cl  cubic;  G  8*468;  bn,  rdh,  bk.  56. 

Hemlhed;  el  dodec;  bn,  ywh,  gy,  yw;  G  6-9—6*1,  181. 

Trapezohed;  cubic;  el  indistinct;  G  2 — 2*8,  318. 

Dodec;  el  usually  indist;  b,  gnh;  G  24—2*5,  230. 

Oct;  rl  imperf ;  yw,  bnh  ;  G  8*8—5,  346. 

Dodec;    gyh,   bh,   bnh;    G   2*2—2-8,    280.      SkoloptiU 

similar;  G2— 2*8,  281. 
Cl  dodec  ;  gy,  bn,  b.  gn ;  G  2*2—2*4.  -229. 
Dodec;  b;  G  2-8— 2-6.  229. 


*  In  this  table  the  angles  of  a  pyramid  given  are  first  the  pyramidal  angles,  and 
then  Uie  baaal ;  the  angle  of  a  dome  mentioned  is  that  over  O,  unless  otherwise 
mantioned.  In  the  dimetric  and  following  systems,  the  figure  1  preceding  the 
Angles  stands  for  the  octahedron  1,  (P  in  Naumann*s  system) ;  and  so  on. 


cBTBTALUZATioK  uoHomnaa 


811 


IUo«rite, 

Pero&kite, 

Tritomite, 

HardneM. 

6-6 

6*6 

Lencite, 
PericUse, 

6-6-6 
6 

Pyrrhite, 
HelyiD, 

6 
6—6-6 

Garnet, 

Boracite, 

Rhodizite, 

6-6—7-5 

7-8 
8 

Spinel, 
Diamond, 

8 
10 

Dodee ;  el  dodee:  gy,  bh  ;  G  2-86--8-4,  819. 
Oubea;  cl  cubic  imp«rf;  G  4-017;  gyh-bk,  846. 
Tetrmhedral;  dull-brown;  G  4'1— 4-7,  811. 
Trap«zohedroD8 ;  w,  gyh-w ;  G  2'4— 2*6,  281. 
Cl  cubic ;  G  8*674;  gyh,  gn,  101. 
Oct ;  cl  not  observed  ;  color  orange-yw,  346. 
Tetrahed;  cl  oct  traces;  G  81—8-8,  194. 
7-5  Dodec;  trapezohed,  etc  ;  cl  dodec;  G  8-6—4-8, 190. 
Tetrahed ;  cl  oct  dif  I ;  G  2-9—8,  898. 
Tetrahed ;  cl  oct  dif  f ;  G  .3-8- 3-6,  898. 
Oct;  cl  indistinct;  G  8-6—4-9,  108. 
Cl  oct,  perf ;  G  8*6—8-6,  24. 


11.    LUSTRE   METALUC. 


Dufp^ynosite, 

2 

Silver  Glance, 

2— 2-5 

Cuproplumbite, 

-i-6 

dteinmannite, 

2-6 

Galena, 

2-6—8 

Clausthallte, 

2-6—8 

Naumannite, 

2-6 

Copper, 

2-6—8 

SUver, 

2-6—8 

Gold, 

2-6—3 

Erubescite, 

6 

Altaite, 

8 

Amalgam, 

3—3-6 

Tetrahedrite, 

8—4 

Tennandte, 

3*6—4 

Mdaconite, 

8—6 

Cuban, 

4 

Platinum, 

4—4-5 

Grunauite, 

4-6 

Iron, 

4-5 

Palladium, 

4-5—6 

UUmannite, 

5—6-6 

Perofskite, 

6-5 

Chromic  Iron, 

5-5 

Gersdorffite, 

5-6 

Cobaltiue, 

5-6 

LinniBite, 

5-5 

Smaltine, 

5-6—6 

Pitchblende, 

5-5 

Chloanthite. 

6-5-- 6 

Cl  indistinct;  G  6-649;  gy,  77. 

Cl  dodec  imperf ;  gy ;  G  7-16—7-4,  87. 

a  cubic! ;  bkh  gy  ;  G  6-4— 6*46,  41. 

CZ  cubic;  G  6888;  gy,  41. 

a  cubic  1 1 ;  lead-gy ;  G  7-26-7-7,  89. 

Cl  cubic  ;  gy,  bh  ;  G  7—8-8,  42. 

(?Zcub;  bk;  G  8-0,43. 

Oct;  r;  G  8—9,  17. 

C/none;  w;  G  10—11,  16. 

Cl  none ;  yw ;  G  19-5—20,  7. 

Cl  dif! ;  rdh  or  bronze  yw,  tarnishes ;  G4-4— 6*1,  88. 

C/ cubic;  w;  G  8  159,  44. 

Cl  dodec,  imperf;  G  10—14 ;  w,  16. 

Tetrahed  ;  cl  oct  imperf;  gn*ay ;  G  4*6,  82. 

Cl  dodec,  imperf;  bkh  gy;  G  4-3—4-6,  84. 

Cub;  bk;  G  61—6-2,  109. 

Cubes ;  G  4—4-17 ;  rdh  bronze,  bk,  68. 

White,  gyh;  malleable;  G  16—19,  12. 

CToct;  w.  gyh;  G  6  18,  44. 

Iron-gray;  G  7-8— 7-8,  17. 

Gyh-w;  G  11—12-5,  14. 

Cl  cubic! ;  G  6-4— 6-51 ;  gyh,  w,  69. 

CuBes;  bk,  gyh;  G  4  017,  846. 

Oct;  cl  oct;  gyh-bk;  G  4-8—4-6,  106. 

Pyritohed;  cl  cubic;  G  6*6 — 6*9;  w,  gyh,  68. 

Pyritohed  ;  cl  cubic! ;  G  6—6-8;  w,  rdh,  67. 

a  cubic;  gyh-w;  G  6-3—6-4,  67. 

Cl  oct  imperf;  w,  gyh;  G  6*4-7-2,  66. 

Oct;  e/  none;  G  6-4 — 8;  bk;  submetallic,  107 

W,  gyh;  G6-4— 6-8,  66. 
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H&rdseM. 
Magnetite,  5*5—6*0  Oct,  dodee,  Ac;  ciod ;  gyh-bk ;  G  4*«— 5*2,  105. 

tite  18  similar;  G  S-8 — 1*82,  102. 
5*5—6*6  Oct,  el  oct;  gyh-bk;  G  5—5*1,  106. 

CI  cnbio;  w,  gyh ;  G  6-7—6*9,  67. 

Oct;  el  none;  G  4-7— 5*1;  gyh-bk,  102. 

Pyritobed ;  ywh ;  G  4-8—5*1,  54. 

W,  gyh  ;  G  19—22,  19. 

W;  G  22-6—28,  18. 

Octahedrons ;  black,  108. 


Mai^ 


Franklinite, 

5*5—6' 

Skotteradite, 

6 

Iserine, 

6—6*5 

Pyrites, 

6—6*5 

Iridoemine, 

6—7 

Flatiniridinm, 

6—7 

Irite, 

n.  CRYSTALLIZATION  DIMETRIC. 


Calomel, 

Uranite, 

Cwasine, 

Wnlfenite, 

Matloekite, 

Seheeletine, 

Sarite, 

Chiolite, 

Bdingtonite, 

Xenotime, 

Gismondine, 

Azorite, 

Apophyllite, 

Seheelite, 

MeUiUte, 

Fanjasite, 

Oehlenite, 

Dipyre, 

Scapolite, 

Romeine, 

Meionite, 

(Srttedite, 

Anatase, 

Baroolite, 

Rntile, 

Idocrase, 

Oasaiterite, 

Zircon, 


1—2 

2—2*5 

2-5—8 

2*5—8 

2*5—8 

2*5—8 

8 

4 


4—5 

4*5 

45 

4-5—5 

4-5-^ 

5 

5 

5—5*5 

5—5-5 

5—6 

5—6 

5-6 

5-5 

5-5—6 

6 

6—6-6 

6*6 

6—7 

7-5 


I.    LUSTRE   UNMKTALLIC. 

O  :  1  119°  61',  O  :  U  129°  4';  d  I;  G  6'4— 6-5,  89. 
O  :  It  128°  86' ;  cl  basal  1 1 ;  G  8—8  6 ;  gn,  y  w,  480. 

0  :  1  128°  61';  cl  /;  G  6—6-8;  w,  gy,  yw,  468. 

1  99°  40',  181°  86' ;  cl  oct ;  G  6*8— 6  9  ;  yw,  gn,  wh,  849. 

0  :  2t  llio  60',  0  :  I  119°  84';  yw;  G  721,  127. 

1  99°  44',  181°  26';  2  92°  40',  164°  86';  cl  basal  imperf ; 
gn.  gyi  bn,  r ;  G  7-9—8-2,  848. 

Acic  pms ;  colorless  ;  G  2-46,  816. 

Snow  white;  G  2-7— 2-9,  98. 

Heroihcd;  pms  92°  41',  129°  8';  el  I  perf;  G  2*7— 2-8, 

828. 
1  124°  26',  82°  .^0';  cl  I;  G  4-4—4  6,  401. 
1118°  80'  and  92°  80' ;  bh-w,  gyh,  rdh;  G  2-265,  822. 
1  128°  15';  nearly  colorless;  cl  none,  850. 
1  104°  2',  121°  ;  cl  basal  1 1 ;  G  2-2-2-4,  804. 
1  100°  40',  129° 2';  It  108°  12',  112°  2';  c/ oct,i  mperf; 

G  6—6*1,  847. 
It  184°  48',  66°  80' ;  cl  basal;  G  2-9- 81,  205. 
It  111°  80',  105°  80';  bn,  w,  G  1*928,  828. 
Cl  basal,  hardly  distinct ;  G  2-9—81,  256. 
Like  Scapolite  ;  G  2*646,  206. 
1  186°  7',  68°  48' ;  cl  ii  and  //  G  2*6-2*75,  201. 
1  (basal)  111°  ;  yw,  rdh ;  G  4-6—4-72,  410. 
1  186°  11'  and  63°  40' ;  w  ;  G  2*5—2-74,  200. 
1  128°  16i' ;  G  8-629, 197. 
1  97°  66',  186°  80;  c/  1  and  O  perf;  G  8-8—4,  889. 

0  :  li  166°  6'.  O  :  2  128°  88' ;  w,  rdh  ;  G  2*545.  20a 

1  128°  8',  84°  40' ;  It  184°  68',  66°  85' ;  el  lat ;  G  4  1— 
4-3   120. 

c/ imperf;  G  8*8 — 8*5,  197. 

It  182°  81',  67°  60' ;  el  imperf;  G 


1  129°  29',  74°  14' 
1  121°  40'.  87°  7' 

6*5—7,  118. 
1  128°  19'.  84°  20' 

4-8,  195. 


cl  imperf;  gy,  bn,  r,  etc;  O  4'0— 
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II.    LUSTRE   METALLIC. 

.   UftrdneM. 
Nigyagite,  1— 15    2t  (bag)  187°  52' ;    el  basftl  1 1 ;  bkh-gy  ;  G  6-8— 7*2,  65. 

Chtlcopyriie,  8-5—4    Tetrahed;  1,  109°  58',  108°  40';  cl  imperf ;  yw  ;  G  4-1 

—4-8,  69. 
Tin  Pyrites,  4  Steel-gray,  y  wh,  bkh,  70. 

Hauamannite,         5-6— 6     O  :  1  121°  8',  O  :  It  180°  26' ;  bnh-bk ;  G  4-7— 4*8, 118. 
Fergusonite,  5*6— 6     1  100°  64',  128°  28';  el  basal  imperf;  G  6-8— 6*9,  860. 

Sttbmetallic. 
Braunite,  6—6-5     1  109°  68',  108°  89' ;  bnh  bk;  G  4-7— 4-9,  117. 


m.  CRTSTALLIZATIOi\  TlilMETRIC* 


I.    LUSTRE   UNMETALUC. 


Thermonatrite, 

1—1-5 

Tyrolite, 

1—1-5 

Orpiment, 

1-5—2 

Sulphur. 

1-5—2-6 

Haidingerite, 

1-5-2  5 

Gonistonite, 

2 

Stmvite, 

2 

Nitre, 

2 

Kaseagnine, 

2—2-5 

Epeomite, 

2—2-5 

Goalarite, 

2—2-5 

Thenardite, 

2—2-5 

Mica. 

2—2-5 

Clinochlore, 

2—2-5 

Liroconite, 

2—2-6 

Glaeerite, 

2—8 

Bromlite. 

2-5 

Leadhillite. 

2-6 

Polyhalite. 

2-5—3 

PicroamiDe, 

2-5—8 

Hopeite, 

2-5— 3 

Lanthanite, 

2-6—3 

Valentiuite, 

2-6- 8 

107°  50',  88°  50' ;  cl  brachyd  imperf;  G  1-5— 1-6,  455. 

Gn,  bh:  G  5— 8-1,  426. 

/,  100°  40' ;  H  88°  80' ;  foil ;  yw,  82. 

<?/oct;  7101°  46';  Oct   1  106°  25',  85°  07',  148°  28'; 

G  2072,  28. 
/ 100°  ;  U  126°  58' ;  el  brachyd  perf !  ;  G2-8— 2-9,  418. 
797°  5',  11  86°  80';  colorless;  G  2-0;  466. 
7101°  42',  t^68°  8',  n  96°  50';  ywh,  bnh ;  G  1-6—1-7, 

418. 
1 118°  50' ;  G  1-9—2  ;  taste  saline,  cooling,  488. 
7 107°  40' ;  el  brachyd  ;  taste  pungent,  879. 
790°  84';  hemihed ;  G  1-75,  884. 
7  90°  42' ;  cl  brachyd  ! ;  w ;  G  2-2-1,  884. 
cl  0  ;  taste  alkaline  ;  G  2-78,  866. 
7  120° ;  cleav  basal,  micaceous  I  lam  elastic  ;  G  2*7 — 8*1, 

221.     Phlogopite,  and  Lepidolite  similar,  224,  226. 
7  120°  ;  cleav  basal,  micaceous!  lam  flex,  inelast ;  G  2*7 

—2-8;  greftn,  293. 
7  119°  20' ;  11  72°  22' ;  b,  bh-gn  ;  G  2-8—8,  429. 
cl  macrod  ;  taste  saline,  bitter,  866. 
7118°  50' ;  cl  imperf;  G  8-7— 8-72,  451. 
7103°  16';  cl  *t  perf!  ;  G  6-2—6-5;  w,  ywh,  gnh,  871. 
7  115°  ;  cl  imperf;  taste  bitter,  weak ;  G  2-78,  877. 
7126°  62' ;  U  (bas)  62°  11';  G  2-56-2-7,  28L 
7101°;  c/ brachyd!  ;  gyh-w,  bnh,  409.     Ftteherite,  G 

2-46.  408. 
7  93°-04°;  gyh,  ywh,  466. 
7  136°  58' ;  U  70°  32' ;  w,  G  5—5-6,  140. 


•  In  this  system,  Mica,  Margarite,   Clinochlore,  Chondrodite,  Datholite,  Phos- 
phocalcitc,  are  hemihedral  and  have  a  Monoclinie  form. 

40 


H 

CRYSTALLIZATION   TEIHETEIC.                    ^^^^^^H 

Hftrdneu 

■^ 

^^H         AngUtite, 

25-S 

/ 103^  38',  11  (bas)  104«  81' ;  w.  gyh  ;  G  e-S^«-8.  870, 

^^^^^           MeDdipite, 

2'&— S 

/  102*86' J  cllf;  V,  ywh;  G  7— 7*1,  128.                        M 

^H                 Heavy  Spar, 

a-S— 3*6  /  101*»  40'  •   ll(bat)  105**  24' ;  G  4*5^-4-8,  566.                   f 

■               Cd«donit«, 

a-6— 3 

796'' :  cleay  indistitict ;  gn.  bh  ;  G  6-4,  871             '^^M 

^m           Fiu«iuu^ 

8 

1 106^  ;  w  ;  Irp,  98.                                                       ^^M 

^H                OUreoite, 

S 

/92*>  30^  n  110°  60';  cl  imperf;  G  41—4*4,  420.            1 

^m           stubit«, 

86 

7  94*'  16';  in  rectang  pma  ;  tf/brachydU  p'ly;  G  2— 2-«,  1 
382.                                                                                            1 

^^^^          Anhydrite, 

8— 5 '6 

/ 102°  56';  d  0  p«rfl  il  p*rf,  tf  leaa  ao  ;  w,  bh,  gyb ;  1 

G  2-9— S.  369.                                                                        1 

^^^H 

Z—Z'5 

/  104°— l(>4i°  ;  n  (bos)  104°  8' ;  G  3-9— t,  868.                 ■ 

^^^H          Witberlte, 

3— 3-76  /  118°  30';  cl  I,  iraperf ;  vr,  gnh  ;  G  4-8,  449.                     | 

^^^H          Cerasite. 

S-3'6 

7117°  13';  cl  7imp«rf;  w,  gyh  ;  G  6-4— 6-6.  462.             ■ 

^H^"^          At«0Amit«, 

8—8 -5 

7  IJ2°  20',  n  105="  40' ;  green,  bkh  -  G  4-4 -S,  138.           " 

^m                  Deftcloicite, 

36 

7 100°  28',  occurring  prwma  122°  6\  1 16°  16' ;  bk,  oliTa, 
y  w,  bnh  ;  G  6  889,  862. 

^^^^          Sarpeatine, 

3=-l 

Angles  of  ChrpoUt*  (pacudomoppbat);  G  2-2-^2-6,  282. 

^^^H          CotuQnito. 

799°  46',  il  118°  88' ;  w  ;  6  6-24,  97.                                   J 

^^m         WtreUUc, 

3—4 

1 126°  26',  H  106°  46' ;  cl  7  imperf ;  G  2^-2-4,  428,        1 

^^H         Anigoiiit«, 

8^6—4 

7116°  10';  11  (bM)  108°  26';  G  2-9-80,  448.                    1 

^^^H         Seorodite, 

8-6—4 

798°  2',  i7.  120°  10';  gn,  bn  ;  G  81— 8-3.  419.     Du/re^  " 
nice.  le«k-gD.  427. 

^^^^           Euchroite, 

8-6-4 

792°  8',  11  117°  20' ;  d  I,  U  imperf;  gn  ;  G  8-884,  421. 

^^^^           StrontUnit^, 

8-5—4 

7117°  19';  eil;  G  8-6— S'76»  460. 

^^^H          Brochantite, 

36—1 

7104°  10,21  114°  29';  11  161°  62' ;  c/ tl / ;  gn  ;  0  81 

-8-9,  391. 

^^^H           Margant«, 

8-6— 4  6  /  120<> ;  Micaceou* ;  lam,  rather  brittle  ;  w ;  G  8.  80a     | 

^^H          Libeth«DiU. 

4 

792°  20',  11  109°  62' ;   d  imperf;  dark  gn  ;  G  8-6     9%  M 
420.                                                                                         ■ 

^^^^^           Epiftitbtte, 

4 

7  136°  10' ;  d  brachyd  !  w ;  bh,  ywh  ;  G  2"2— 28,  88a     ■ 

^H                 Harmotome, 

4— 4  rt 

I  121°  6'.  119°  4'.  89°  62';  11  110°  26^  el  imperf;  0   1 
2-36- 'j'3.  823.     PhiUipaite,  timilar ;  G  2%  824.             1 

^^^^          PhoBpbocalciU. 

4'5— fi 

llumihcd.  rnonoelinic  ;  gn  ;  G  4— 4 '4,  426.                  ^^J 

^^^H^          MangattocAkitc, 

4— 46 

7  near  Aragoraite,  462.                                                 ^^^| 

^^^^^^SloaniU, 

4'6 

7  106°  ;  white  ;  G  2*441.  329.                                        ^^H 

^^^^^^HCbi  Idren  i  te , 

4'6— 6 

7111°  64',  21  76°  46';  ef  imperf;  G  8-1— 3-3,  A%L     ^H 

^^^^^^BC»Um  i  n  4^, 

4'6-6 

7  108°  64'  ;dl! :  w,  gyb,  giih  ;  G  88-89,  8ia        ^^ 

^^^^^^PtVipbjIi  ne, 

6 

794°,  il  180°  .  gnh,  gy.  bh  ;  G  8-46—8-66,  400.       ^^ 

^               OftthiU. 

S 

I  94°  62',  a  180°  40';  bn;  0  4--i>4,  129.                  ^^H 

^^^^          PortiU. 

6 

/  120°  ;  while  ;  G  2  4,  31 L                                           ^^M 

^^^H 

6 

1 1 16°  68' ;  d  imperf ;  G  2-9^8,  410.                           ^H 

^^^H 

6-^ '6 

7  91°;  w;  gyh;  G  2  1-2  27,  827     .Seolecite  ia  aimil!^ 
828.                                                                                      1 

^^^^^^^Itiomaoti  lie, 

5— 6 '6 

7  90°  40' ;  w  J  bnh  ;  G  2  8-24,  826.                                    ■ 

^^^^HTHpiiu. 

6—6-5 

bn,  bkh-bn  ;  G  8-4—3-8,  40g,                                               ■ 

^^^^^B]>atbolite, 

ft-i-6 

71160  26' ;!«  76°  44';  f/ iudistinot ;  w;  6  2-9^8,384.    I 

^^^^^^^MAeh  y  ti 

6-*A 

7  90°  U'lil  127°  19' ;  d  imperf;  0  4-^— ^'2,  8*7.           M 

CBTSTALLIZATiaK  TRDOTRIO. 
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BardBMi. 
Wohlerite,  55  /90«  54',  0 :  U  Itt®  1' ;  oleay ;  yw.  bnh,  gyh  ;  G  8-41, 

848. 
Lierrite,  5-5—6    7111^  12';  1  188<»  25',  ll?®  84',  77^  50';  gyh-bk;  O 

8-8— 4-2,  262. 
5-5—6    / 100®  ;  bn,  bk ;  el  indistinct ;  G  8-8 — 1-2,  128. 
71060  10' ;  el  /perf;  8—8-15,  409. 
794®  26',  hemihed  ;  yw,  bn ;  G  8-1—8-26,  186. 
7l-22«80';  bnh-bk,  841.* 

7M<»  56' ;  el  baaal ;  gnh,  w,  ywh  ;  G  2-8—8,  814. 
798<>  52',  t2  129°  54' ;  el  brachyd ! !  G  8-8— 8-5. 128. 
794®  8',  t5  180®  2' ;  green,  glassy  ;  G  8-8—8-5, 184. 
7  119®  10';  el  indistinct;  G  2-5—2-67,  214. 
7—7-5    1  129®  20';  el  brachyd,  imperf;  G  8*5— 8*875,  261. 
790®  44' ;  el  7;  G  81— 88,  257. 
7124®  19' ;  i5  98®  8' ;  el  basal ! ;  yw,  bnh,  bh,   gnh,  w ; 

G  8*4,  259. 
7119®  46',  81  70®  40';  el  brachyd,  imperf;  G  8-5—8-8, 
122. 


Brookite, 

5-5—6 

Amblygonite. 

6 

Chondrodite, 

6—6-5 

Ettlhaoite. 

6-5 

Prehnite, 

6—6-5 

Disspore, 

6—7 

Chrysolite, 

6—7 

loUte, 

7—7-5 

Stanrotide, 

7—7-5 

Asdalnsite, 

7-5 

Topax, 

8 

Oirysobaryl,  8*5 


II.    LUBTRK   METALLIC. 


1—1-5 

SylTanite, 

1-5—2 

Stibnite, 

2 

Pyrolnsite, 

2—2-5 

Jsmesonite, 

2—2-5 

Aikinite, 

2—2-5 

Bisnmthine,, 

2—2*5 

Stepbanite, 

2—2-5 

Geocronite. 

2—8 

Copper  Glance, 

2-5—8 

Bonmonite, 

^•5— 8 

Stromeyerite, 

2-5—3 

Enargite, 

8 

Wolchite, 

3 

Zinkenite, 

8—8-5 

Wolfebergite, 

3—4 

Hanganite, 

8-5-4 

Diicrasite, 

8-5—4 

Glancodot. 

6 

Lencopyrite, 

6—5-5 

Wolfram, 

6— 5-5 

Golombite, 

5-6 

Tantalite, 


6—6 


7  119®  80' ;  el  basal! ! ;  bnh  bronjEe  ;  4*2— 48,  71. 

7110®  48',  H  78®  84' ;  gy ;  G  5-7—8-5,  64. 

790®  45' ;  el  brachyd ! ;  G  45 — 1-7,  88. 

798®  40';    el  7,  H;  G  4-8—6.  125. 

7  101®  20' ;  el  basal ! ;  gy ;  G  5-5— 5-8,  75. 

7110®;  long  acic,  cryst ;  gy;  G  6*1 — 6*8,  81. 

791®  80' ;  el  ii  !  ;   lead-gy  ;  6-4— 6*6,  88. 

7116®  89';  2172®  12';  c/ 21,  tl;  bk;  G  6-2—6-8,  86. 

7  119®  44' ;  el  one  perf;  gy ;  G  6-4—6-6,  85. 

7  119®  86' ;  2X  125®  28';  el  I  dif  I  gy ;  G  5-6—5-8,  46, 

7  98®  40';  It  96®  12' ;  gy,  dark  ;  G  5-7—6-8,  8a 

7119®  85';  gy ;  G  6-2—6-8,  48. 

798®  11';  bk;  G  4-4—4-6,  87. 

dark-gy;  G  67— 5-8,  82. 

7 120®  89',  Rose  ;  G  5-8— 5*4,  74. 

7101®,  t2  138®  12';  gy  ;  G  4-748,  78. 

7  99®  40' ;  el  brachyd  I ;  gyh-bk ;  G  4-3—4-4,  180. 

7 119®  59' ;  often  in  hezag  twins ;  w ;  G  9-1— 10*0,  85. 

7  il2®  36' ;  cl  basal! ;  G  5-9— 6  1 ;  gyh-w,  68. 

7  111®  80',  (122®  26') ;  deav  ;  w ;  G  7-0—7-4,  6L 

7101®  5';  1*99®  12';  bk.  85L 

7 100®  40' ;  cl  il,  H  imperf;  bk ;  G  5-4—6-4,  863.     Men- 

gite  similar,  866. 
7 101®  82' ;   occurring  prism  122®  54' ;  jl  imperf;  bk  ; 

G  7-1—8,  861, 


■            310 

1 

^i^^l 

iVBTALLIZATlON    MOKOCIJNIC.   ^^^^^^^^^^H 

■ 

Hand  new.                                                                                                          " 

^m              SamArskite, 

5-5 

/lOl*',  rSlg5°  to  136°;  c/impcrf;  G   6^3— 5-7  ;  twfrfne-    1 

H              Mispickel, 

5'6— 6 

/111<^68';  n80«»8';  cf /;  G  5-9- e*2,  62.                  ^J 

^H              RumnieUbGrgiie, 

5-fi— e 

/  123«>  to  1240 ;  w  ;  G  7—7-2,  5L                                  ^H 

^B                Marcasite, 

6— 0  5 

/  106°  5',  U  80*»  20' ;  y  wh  j  G  4*6— 4 "i),  ftO,                 ^H 

^B               Euxenite^ 

6 '6 

/  120<> :  el  DODe ;  G  46— 4-8  :  mbmetanie,  358.           ^H 

^H               Polymignjt#, 

65 

/91°  44' ;  n  lOU®  46',  21  70°  80' ;    d  imp^srf;  G  4^^?^^ 
4'«.  356.     Polyeroae  U  related,  867.                                   J 

H               Foliafiite, 

6-5—7 

/  02°  52^  0  :  H  147^  43' ;  bkh  ;  G  4-8— 4*«,  18U                 I 

^^L^ 

CliYSTALLIZATION  MONOCLINIC.            ^M 

^^^ 

T.    LrSTRE   UXMETALLIC.                                              ^^( 

H               TaIc, 

]-{) 

Ilexag  tJiblea ;  /12D°  nearly ;  aogle  between  the  optical    J 
axe«  7°  24' ;  d  basal !  r ;  G  2-65— 2m  275.                     J 

K               Katron, 

I— 1-5 

/ 70°  28^ :  taste  alkaltne,  455.                                      ^^J 

^H               KermeaiU, 

1—1-5 

cl  baaal  ;   r  ^  G  44—4  6,  141,                                        ^H 

^^H        Glauber  Salt, 

1*6—2 

786°  Sr  ;  1-/  elinod  perl,  380.                                        ^^1 

^^^1        Gjpflunif 

1  '5-^2 

prUma    111°  42M43°42';  d  ih  perf!!;    G  2-S— 2-S6,    J 
/lll«12'»  /771°26';  1   119^  W\  bh  ;  G  2'«6,  il5,           1 

H              VivianiU, 

P5— 2 

H               Realgar, 

rfi— 2 

/74«  26' ;  i2  US®  0' ;  r,  rdh-y  w ;  G  8  4— 8*6,  81.               1 

^1              CopperM, 

s 

782°  21':  gn.  ir;  Gl-8~l-9;  taate  inky,  885.          ^^ 

^m               Fireblende, 

♦» 

718V»°  12';  l)yftcintb-r«d;  G  4-1^^1  S;  88.                  ^^| 

H              Borax, 

S-i'5 

7  87°  ;  tnati)  sweetieh,  alkaline,  fe«bl«;  G  me,  8H»^H 

H              Boti7og«D, 

ar-2*5 

7119*='  56' ;  ift  98«  16' ;  bn  ;  G  2—21,  887.                ^^^ 

^^            PharmacoliU, 

2—2-5 

7  111^  6':   I   HT*  24':  r/  clinod  perf !  T ;  G  2^6—2^5. 
414. 

^H       Bi«borlie, 

Dko  Copperas  •,  rdb*  385. 

^^^^       Erythfln*, 

3r-2'5 

7111°  16'.  C  70°  54' ;  d  clloodl !  -,  rdh ;  G  2-9-^-1. 416. 

^B               Lanarkite, 

2—25 

One   perf  cleav;    0:  U   120°  45';    G  6  8—7;  gyh-w. 
ywh,  gj'K.  874. 

^B              JoliAfibite, 

2-6*5 

769<' :  085°  40'  ;  d  I;  G  8-19 ;  gn,  886. 

■             MiaTgyriU, 

2^25 

7  89°  88'.  i^  90°  80';  hk;  G  5-2-^54;  tuhmeialHc,  74. 

H             Gay-LaMiU, 

2-« 

768°  60^  (778°  27' ;  .:/  7;  ywh-w  ;  G  1'9— 2.456v 

^H              Vauqueliuite, 

2*5— » 

bkh-gn.  dark-ipi  ;  G  5"5— 5  8.  86a 

■              WbawfUitf, 

2'5-« 

/  100°  86';  d  0;  w,464,                                              ^h 

^m              Trona, 

2*0— 8 

C  IU3°  16';  taite  atkatine;  G  1-9--2,  454.                  ^^H 

H              GlaubcriU. 

i-5— « 

/  «a°  20^ ;  d  0  perC  G  2*6— 3-9,  874.                          ^^H 

H               Koltigite, 

2  5-» 

Lik«9  Cobalt  Bloom;  G  S'l  ;  rdh. 418.                         ^^M 

^m              UnaHte, 

2-5— S 

7  61°  ;  ^/  u  perf! ;  aiine  b ;  G  e^'-^'S,  89a             ^H 

H              CroeoitUe. 

2-5—8 

/  98°  44' :  rd  :  G  5^— 61.  859.                                   ^H 

H              Aphaii«iiU, 

26— « 

7  66°  ;  gn,  b ;  G  4)5-^  n4»  428.                                   ^H 

^B              Hjrdr«ma|riieiit« 

%6 

787°  62' ;  w  ;  G  2  14<-2  18, 456.                                 ^H 

^^^         Hfulandite. 

5fi--l 

7  186°  4' ;  d  dinodi  f  p'ly ;  G  2i6— 2%  SSa           ^H 

aBTaTAUUATioir  licnrooLnna 
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HtMiiM 

Lfttunontita, 

8-&— 1 

Stilbita, 

S-5— 4 

Azaritc, 

S-6-4 

MftUehite, 

S-6--4 

Barjtoealeite, 

4 

Tnmeiita, 

aboTe^ 

BrewBterita, 

45—5 

WolUstonite, 

4*5—5 

PectoUte, 

5 

Monaate, 

5 

Seolecite, 

5—5-5 

Vignerite, 

5—5-5 

Sphene, 

5—5-5 

Rhodonite, 

5-5— 5-i 

Hornblende, 

5—6 

Lanilite, 

5—6 

Pyroxene, 

5-6 

AUanite, 

5-5—6 

Orthoclase, 

6 

PeUUt^, 

6—6-5 

Acmite, 

6—6-5 

Epidote. 

6—7 

Zoifite, 

6—6-6 

Weiflsigite, 

6-5 

Spodamene, 

6-5—7 

Gtdolinite, 

6-6-7 

Eoelue, 

7-5 

/86<>  16',  d  iiW;  Q  2-25— 2^4.  807.     Leonbardite  re- 

■emblee  Laumontite,  808. 
I94P  16',  cleaT  dinodl  p'ly  w,  rdb,  yw;  G  2-~2'2,  882. 
199^  82' ;  b ;  G  85—8-9,  459. 
/ 108<'  42' ;  el  basal  1 ;  gn  ;  G  8-7— 4*1, 458. 
7106®  64' ;  C78<»  52';  G  8-6—8-7,458. 
aboTe  4  /96<'  10 ;  0:190^  W;  el  diagonals,  one  per£ 

7186®  ;  0  :  it  98®  40' ;  el  elinod  p'ly ;  G  2*1—2-5,  882. 

787<>  28',  2i  95<>  86';  cleaT  ;  G  2^5—8,  156. 

near  Angite  in  form ;  w ;  G  2*6 — 2-8,  805. 

798<'  10',  C  108<>  46' ;  d  basal  I ;  G  4*8—5-25,  402. 

Monoelinic,  according  to  Rose ;  791<>— 91®  85';  G  2*1— 

2-25,  828. 
795®  25' ;  (771®  58' ;  el  imperf ;  G  8-068,  408. 
Angles  of  dif  prisms,  186®  4',  (or  186®  48');  188®  48', 

(or  188®  56');  «/ imperf;  G  8*4—8*6,  268. 
5-5—6-5  787®  6',  like  Augite;  el  I;  rdb;  G  8*4—8*7,  167. 

7 124®  80' ;  el  7,  perf ;  colors  Tarions,  w  to  gn  to  bk ; 

G  2-8—8*2.  272. 
7  91®  80' ;  0  88®  15' ;  el  I  indist ;  G  8—8*16.  404. 
787®  6' ;  e/  7,  and  diags;  also  0  sometimes;  G  8-2 — 

8-5,  15& 
U  70®  51';  0  :  it  114®  55';   G  8-8—4-2;  bk,  gnb,  bnb, 

gyh,  208. 
7118®  48' ;  el  0  perf,  A  nearly  perf;  w,  rdb,  bb ;  G  2-4— 

3-6,  242. 
Oleav  142®  ;  w,  gyb  ;  G  24— 2-45,  268. 
786®  56';  G  8-2— 8-6,  176. 
768®  8';  1  70®  88',  li  70®  9'  O  :  tt  115®  24^ ;  el  imperf; 

G  8-2—8-6,  206. 
7116®  16';  gy,  bnb,  211. 

Wbite,  rdb ;  G  2*6— 2-6,  254,  (perbaps  Orthoclase). 
787®  ;  el  7  and  it  perf;  G  8-1—8*2,  169. 
7116®;  c/ imperf;  G  4— 4*5,  211. 
7116® ;  el  elinod  1 ;  G  8—8-1,  267. 


II.   LU8TBK  METALLIC. 


Freislebenitc, 
Miargyrite, 

Plagionite, 
Crednerite, 


2—2-6 
2—2-6 

2-6 
4-5 


Wolfram  (in  part)  5 — 5-6 
Allanite,  6-6—6 


7119®  12',  ii  132®  16';  gy,  wh;  G  6—6-4,  79. 

789®  88',  li  88®  18' ;  el  imperf;  bk  ;  lustre  submet ;  G 

5-2— 6-4.  75. 
2  120®  49';  0  :  2  188®  52';  el  2  perf;  gy;  G  6-4,  75. 
CI  basal  perf! ;  bk,  gyb  ;  G  4-9—5-1,  126.    Heteroclin  is 

similar,  127. 
7 101®,  C91®  69',  according  to  Desoloizeaux. 
See  above ;  sometimes  snbmetallio. 
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V.  CEYSTALLIZATION  TRTCLINia               ^| 

Hmrdnesi 

■ 

^^H        BAftioIln. 

1 

/:  /  US'"  80\  0  :  /  n'^*  S' ;  cWt  baBal !,  144,             ^H 

^^^^        CyaooBite^ 

*i-6 

logo  82',  127°  40',  riH"*  10';  cIuiit  imperf ;  b  ;  G  8^^^ 
2'8,  380,                                                                                    1 

^M               Babinglonite* 

5-5 

Differeat  pmm,  angles  8l»*  20'.  92=^  U\  lU^  30';  88^  1 
between  oleftTages;  ooe  c^  perfect;  G  :i-4— 3*6,  178.        1 

^B               Lftirobite, 

5-5— 6-6  n"^  m\  tH«>  tfM)8*=*  30';  cle»v  8  unequal;  G  2^—2*8,   1 

H               Albite, 

6 

I.r  ni"  W  ;   Oii%  W  86';  G  2'56-2-65,  240. 

^H                     OtigOcllLBD. 

e 

/:  r  120*;  0  :  it  M*  15';  G  2^—2-7.  289. 

^M                Labmdorite, 

5 

J  I  il  U9«  16';   0  :  il  86°  82' ;  G  2-66- 2-8.  287. 

^m               Andesiue, 

6 

Like  Albite  ;  bnt  d  less  perfect ;  G  2*66— 2-74,  286. 

H               Anorthite, 

5—7 

/:  /'  120**  80' ;   0  :  H  86<»  48' ;  G  2'66— 2-78,  284^ 

^1                      KyADltD, 

«t— 7-5 

0  :  il  lOO*'  60',  Il  :  il  106°  15';  /;  /'  97^  4^  cl  iiuiGr«>d; 
G  8-1— Jl -7,  263. 

^^H       Aadnite. 

»-5— 7 

U4»  40',  llfi**  17'.  1360  ,0..  i,n^  gyh^  IjJj  J  q  g^^   ^^^ 

^^^^        SilliTDaniie, 

6^6^7^6  /:  /'  98^  Tarjnng  to  110*> ;  cl  macrod  I ;  G  S-2— 3*6,  2tt.   | 

^■^        Dutiburite, 

7 

110°^  64°.  93°  ;  cl  dit*t ;  ywh,  pale  ;  G  21t— 8,  212.             ■ 

^^^_               VL  CRISTA LLIZ.\T10N  HEXAGONAL.                  1 

1,    TJISTKE   UNMPPALLK:. 

^1              lodyrite^ 

Hexag  pms.  0  :  1  lU^  46';  yw.  95. 

H               Bipidolite, 

1—2 

HexAg  ;  ei  basal  M  ;  lam  flex;  G  2-7-8.  296. 

^m             BriiciU% 

1-6 

Hexag  table*  ;  ei  basal  l! ;  G  2-86,  188. 

^K^        Nitratine, 

1*5^2 

R  106°  83' ;  d  R  perf ;  G  2—2*3  ;  tast«  cooling,  48*. 

^^^ft       Glilorite, 

1-5—2 

Tab ;  d  basal ! !  ;  lam  flex  ;  G  3-6^2 '9,  294. 

^^^H       Gbakopfayllite, 

2 

H  69°  48' ;  d  ba»al! ! ;  gn  ;  G  2-4—2^,  428, 

^M             Xftnthocone, 

2 

R  71°  84',  0  :  R  110°  80' ;  rd.  bn;  G  6—6%  87. 

^H               Coqtiiiiibit«, 

2—25 

Hfsag;  0  :  I  161°;  w»  bh ;  taate  copperas;  G  2—2*1, 
880. 

^H             PronttiU, 

i-2»« 

A  107°  48';  c/  iJ;  rd  ;  G  6'4— 6'6,  78. 

^B              Pyrargynia, 

2^25 

7?  108°  42';  \  R  137°  68';  d  R  ;  bk.  rdh  ;  G  tn^^% 

77. 
iZ92°46';  2/?  71°  48';  dl  ;  r;  0  8— 8i.  48. 

H             aDDAbar, 

2—26 

H             Cronflt«dtit«. 

2-6 

Hexag;  d  basal  f ;  hnh^ik  ;  0  8  ■8—8*4.  299. 

^H             SuMnniU, 

26 

2  A  72°  30' ;  d  0  easy ;  w,  go,  ywb,  bnh  ;  G  6-66,  37S. 

^H              Pyro»c)erite, 

Cl  basal!  I ;  bra  flex;  G  2^-2*8.  29L 

H             BioUU  (Mica). 

2*5- » 

Hexag ;  d  bafial  t ! ;  G  2*8— 8-1,  226, 

H             CaltfU, 

S 

R  106°  6' ;  d  R  i*erf ;  G  -i^— 2*8.  486. 

■             Volbortyi^, 

a— »■& 

Huxag;  d  one  perf ;  yw.  ywb-gn  ;  0  8^4—1*9.  862.     ^fl 

a— as 

Hexag  pma;  honey  yw.  61.                                               ^^^ 

^1             TuAdiDiU. 

Hciag ;  yw.  bn  ;  g'6'6— 7*8,  861                                           J 

■             Q!bUit4». 

»— 4 

1 

CBT8TALLIZATION   HEXAOONAL. 
Hardnen. 


Magnetite, 
I>reelit«, 

Dolomite, 
Alnnite, 
Jtfotite, 
Pyromorphite, 

DUaogite, 

Chftlybite, 
Gonnelite, 
Chtbftzite, 
PyrorauJite, 

Breonnerite, 
himie, 

Qintonite, 
Fhioc«rit«, 
Zinc, 
Apatite, 

Dioptue, 

Smitheonite, 

Wniemite, 

Ccrite, 

Ganerinite, 

Nepheline. 

Eudialyte, 

Quartz, 

Tourmaline, 
Beryl, 

Phenacite, 
Oorundum, 


Sid 


R  107®  29';  ci  R  perf ;  G  2-8— 8,  441. 
8-6  R  98«>  to  94®  ;  cl  R  traces ;  w  ;  G  3-2— 84,  878. 

8-6  Hexag;  0  :  1  139°  6';  yw,  rdh;  G  71— 7-26,  401. 

8-6—4     R  106®  15* ;  el  R  perf;  G  2-8— 8-1,  441. 
8-5—4     R  89®  10' ;  <:/  bae! ;  w  ;  gyh,  rdb ;  G  2-6— 28,  88a 

R  88®  68' ;  r/  bas ;  ywh  ;  G  8-2— 88,  889. 
8*6—4    Hexag;  0  :  1  189®  88';  el  imperf;  gn,  yw;  G  6-9— 7-1. 

400. 
3.5—4.5/2  106®  61',  (I070  20^);    el  Rf;  rdh,  bnb  ;   G  8*4— 8-6, 

446. 
8-6— 4-6  R  107® ;  elR!;  gnh,  bnh  ;  G  8-7 -89,  444. 

Hexag;  b;  trl,  376. 
4—4-6     B  94®  46';  el  R,  also  hexag;  w,  rdh  ;  G  2—2-2,  819. 
4—4-6     Hexag ;  0  :  1  148®  80' ;  el  basal  I ;  bn,  gy,  gn  ;  G  8—3-1. 

310. 
4—4-6     R  107®  28';  el  R  perf;  G  8—8-68.  443. 
4-6  Hexag  ;  1  120®  34',  164°  68 ;  el  basal  I  bnh-yw;  G  4-85, 

463. 
Hexag  tables ;  el  basal ! ! ;  lam  brittle  ;  G  3—8*1,  297. 
G  4-7  ;  ywh-bn,  96. 

Hexag;  c/ basal!  1;  rd,  G  6-4— 6*6,  110. 
O  :  I  189®  47' ;  0  :  22  124®  30' ;  el  indistinct ;  G  3— 6-8. 

397.     Cryptolite  in  acic  hexag  pms;  G  4*6,  399. 
R  126®  24' ;  2  /2  96®  68'  \  el  R  ! ;  gn  ;  G  3-2—3-4, 809. 
R  107®  40' ;  cl  R  ;  w,  gyh,  gnh  ;  G  4 — 4-6,  447. 
R  115®;  IR  128®  30';  \R  142®  62';   el  basal  and  lat- 
eral ;  G  3-9—4-2,  189. 
Hexag;  bn,  r  ;  G  4-912,  312. 
6-6—6     Hexag \  0  .  \  164®  7' ;  el  J  imperf;  G  2*4— 266,  283. 
6-5—6-6  Hexag;  0  :  1  136®  2',  0  :  i  164®  16';   el  1,0;  G  2*6— 
2-66,  232. 

6  R  126®  26',  4  R  73®  30' ;  cl  basal  I    R  imperf;   G  2-86— 

3,  181. 

7  R  94®  16';  hexag;  cl  indistinct;  colors  various;   G  2*6 

-2-7,  146. 
7—7-5      2  R  183®  ;  el  imperfect ;  bk,  bn,  b,  gn,  rd  ;  G  3 — 8-8,  270. 
7-6-8     Hexag  ;  0  :  1  160®  3';  <?/  basal  not  very  distinct ;  G  2-6 

—2-7,  178. 

8  i?  116®  40';  cl  R;  G  2-9-8, 189. 

9  R  86®  4' ;  cl  basal;  G  8-0—4-2.  111. 


4—6 
4—6 


6 
6 
6*6 

6-6 


Molybdenite, 

1—1-5 

Graphite, 

1—2 

Covelline, 

1-6-2 

Tetradymite, 

2 

IT.    LUSTRE   MFTTALLIC. 

Hexag  tables;  cl  basal ! ! ;  G  4*1— 4-8,  66. 

Hexag  tables;  el  basalll;  G  2-0891,29. 

Hexag;  dark  b  ;  G  8-8-3-9,66. 

2  R  66®  40' ;  R  81®  2' ;  el  basal ! ;  gyh  ;  G  7-8-4,  21. 
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Tellurium, 

2—2-6 

Bismuth, 

2—2-6 

Tenorite. 

Polybasite, 

2-8 

Millerite, 

8—8-5  * 

Allemontite, 

8— 8-5 

Antimony, 

8—8-5 

Arsenic, 

8-6 

Pyrrhotine, 

4—4-6 

Copper  Nickel, 

6—56 

nmenite, 

6-6 

Breithauptite, 

6-6 

Hematite, 

6-6— «-C 

Iridosmine, 

6-^7 

R  86®  67';  G  6-1— 68;  tin-w,  20. 

JJ  87®  40';  G  9-727  ;  tin-w,  rdh,  20. 

Scales;  G  6—6*5;  lead-gy,  117. 

Hexag,  0  :  1  121®  80',  tabular;  cl  indist ;  bk;  G  6-214, 

85. 
R  144®  8';  el  R;  yw;  G  5-2— 5-7,49. 
Rhomboliedral ;   cl  basal  I ;    w ;   G  6*1 — 6-2  ;   arsenical 

antimony,  22. 
R  87®  85';  \R  117®  7';  el  basal ! ;  w ;  G  66—6-8,  21. 
R  86®  41 ;  w,  gy ;  G  5-6—6,  22. 
Hexag  pms ;  el  basal ;  bronze  ;  G  4*4— 4-7,  50. 
Hexag  ;  el  imperf ;  rdh  ;  G  7-8—7-7,  52. 
R  85®  40'-86o  10' ;  el  imperf;  gyh-bk;  G  4-6— 6*1,  116. 

Oriehtonite  6  R  61®  29^  115. 
Hexag;  rdh;  6  7  541,58. 
6-5—6-6  R  86®  10;  el  imperf;  gyh-bk;  G  4*8- 5-3, 118. 
R  84®  52' ;  w,  gyh  ;  G  19-22, 19. 
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INTRODUCTORY  REMARKS. 


Ik  the  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  fol- 
lowing order  : — 1,  Structure ;  2,  Hardness,  Specific  gravity.  Lustre,  Color, 
Diaphaneity,  etc. ;  3,  Chemical  Composition  and  reactions,  etc. ;  4,  Geologi- 
cal position  ;  5,  Localities  and  Mineral  associates,  etc. ;  6,  Altered  Forms. 

Under  Structure  are  included,  the  system  of  crystallization,  axial  dimen- 
sions, occurring  forms  and  angles,  cleavage,  modes  of  composition,  and  semi- 
crystalline  aggregations. 

To  avoid  any  ambiguity  in  the  angles  and  prisms  referred  to  in  the  follow- 
ing pages,  and  render  the  subject  intelligible  to  those  who  may  not  be  famil- 
iar with  crystal lographic  language,  a  few  explanations  are  here  given  in 
recapitulation  of  some  of  the  principles  more  fully  elucidated  in  the  chapters 
on  Crystallography.  The  annexed  figure  represents  a  rectangular  prism  with 
replaced  edges  and  angles.  0  is  the  basal  plane 
of  the  prism ;  %%  the  larger  lateral  plane,  parallel 
to  the  lonr/er  lateral  axis;  ii  the  smaller  lateral 
plane,  parallel  to  the  shorter  lateral  axis,  a,  6,  c, 
are  the  axes,  of  which  a  is  the  vertical,  h  the 
shorter  lateral  or  brachydiagonal,  c  the  longer 
lateral  or  macrodiagoual.  /  are  planes  on  the 
edges  of  the  rectangular  prism,  which  when  ex- 
tended would  form  a  verticjil  rhombic  prism,  hav- 
ing its  axes  h  and  c  in  the  ratio  of  16  :  Ic.  It  is 
therefore  the  unit  or  fundamental  vertical  prism* 
It  arc  planes  parallel  to  the  longer  lateral  axis, 
and  having  for  the  axes  a,  6,  the  ratio  la :  16; 
extended  upwards  they  form  a  doine^  (so  named 
from  domus,  a  house),  which  is  called  the  macrodome.  The  planes  It  in  a 
similar  manner  form  what  is  called  a  hrachydome^  they  being  parallel  to  the 
shorter  lateral  axis  ;  its  axes  a,  c,  have  the  ratio  la  :  Ic,  that  is,  the  two  di- 
agonals of  this  horizontal  prism  have  this  ratio.    These  two  domes  are  there- 
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fore  the  unit  domes.  The  planes  1  on  the  eight  angles  are  planes  of  an  oc- 
tahedron, having  for  the  axes  a,  6,  r,  the  ratio  la  :  lb  :  Ic.  It  is  therefore 
the  unit  or  fundamental  octahedron,  (1).  Its  pyramidal  edges,  if  the  octahe- 
dron were  completed,  as  in  f.  13,  would  bo  of  two  kinds,  two  at  each  ex- 
tremity opposite  to  the  axis  c,  the  longer  lateral  axis,  and  two  opposite  to  6, 
the  sliorter  lateral  axis.  The  former  is  the  macrodiagonal  edge,  the  latter 
the  brachydiagonal. 

By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we 
form  tlie  octahedron  2  ;  by  trebling  it  the  octahedron  3;  by  halving  it  the 
octahedron  | ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the 
dome  2t  or  2i  ;  by  halving  the  same,  the  dome  ^t  or  ^t,  and  so  on.  Tiie 
letter  i  stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of 
the  axes ;  i,  that  it  is  parallel  to  the  longer  lateral  axis ;  t,  that  it  is  parallel 
to  the  shorter  lateral  axis :  i  or  /  alone,  or  as  the  initial  letter  in  a  symbol, 
signifies  that  the  plane  is  parallel  to  the  vertical  axis.  A  plane  it  is  parallel 
both  to  the  vertical  and  longer  lateral ;  ti,  both  to  the  vertical  and  shorter 
lateral. 

Tlie  octahedrons  alluded  to  above  have  for  the  axes  6,  c,  the  ratio  16  :  l<r, 
and  belong  to  what  is  called  ih^fumlamental  series.  But  others  may  exist 
with  different  ratios  for  h  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is 
1& :  2r,  then  as  6  is  the  shorter  lateral  axis,  if  the  vertical  axis  is  la,  the  octa- 
hedron is  1 2 ;  or  if  the  vertical  axis  is  3a  the  plane  is  32,  or  if  ^a,  it  is  \^. 
So  for  the  ratio  36 :  Ir ;  if  the  vertical  axis  is  la,  the  octahedron  is  1 3,  or  if 
2a,  it  is  21} ;  and  if  the  v<Ttiral  axis  is  infinite,  the  plane  is  parallel  to  the 
verti<"al  axis  and  the  symbol  is  2"5.  The  first  figure  or  letter  in  these  sym- 
bols always  refers  to  the  vertical  axis,  and  the  second  to  one  of  the  lateral 
axes. 

Tlie  planes  may  thus  \yc  viewe<l  as  lying  in  vertical  zones,  a  different  zone 
for  ever}-  ratio  of  the  lateral  axes  b :  c.  Each  series,  or  zone,  terminates  abore 
in  the  basal  plane  of  the  prism,  for  which  a=0,  and  bi'low  in  a  vertical  prism, 
for  which  a  is  infinite. 

The  small  tables  inserted  in  connection  with  the  crj'stallinefonns  of  many 
of  the  8i>ecies  consist  of  the  vertical  sones  of  occurring  planes.  Tho  planes 
of  a  vertical  zone  have  mutual  horizontal  intersections  in  the  crj'stal.  Con- 
sequently in  a  crj-stal  not  oblique  the  inclination  of  the  basal  plane,  O,  on  any 
plane  in  a  zone,  subtratti**!  frf»ni  270°,  gives  the  inclination  of  tlie  prismatic 
plane  of  tho  same  zone  <>n  that  plane,  and  tho  tangents  of  the  supplemental 
angles  <'f  O  on  th**  pl:ine«»  of  a  zone  viry  as  the  c<K'fficient  of  the  vertical 
axis  for  each  piano.  Hius.  suppose  there  are  the  planes  It.  2i,  3i,  take  the 
supplement  of  0  :  li,  (\Wiieh,  if  0:1*  is  124^,  equals  180O—124O=5«o); 
then  tho  tangent  of  thiii  angle,  doubled,  will  l>e  the  tangent  of  the  supple- 
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xnent  of  0 :  2t,  and  trebled,  of  the  supplement  of  the  angle  of  0  :  3t.  The 
same  for  the  planes  1,  2,  3,  or  I2,  22,  3  2;  and  so  on. 

In  these  tables,  the  column  of  the  fundamental  series  of  octahedrons  is 
distinguished  from  the  other  columns  by  being  enclosed  by  heavier  lines. 
Reading  across  the  tables,  planes  with  the  vertical  axis  equal,  (that  is,  with 
the  initial  figure  of  the  symbol  the  same),  are  in  the  same  horizontal  line ;  and 
the  planes  in  any  one  of  tliese  transverse  lines  between  the  fundamental  column 
and  the  right-hand  column  have  their  mutual  intersections  parallel ;  and  so 
also  with  planes  between  it  and  the  left,  llie  horizontal  line  made  up  of  the 
symbols  of  the  vertical  prisms  is  also  enclosed  by  heavier  lines.  For  fur- 
ther elucidation  of  these  tables,  see  page  58,  etc.,  under  Crystallography. 

In  the  Dimetric  System,  the  lateral  axes  are  equal,  and  tliere  is  no  distinc- 
tion of  longer  and  shorter  axis.  The  symbols  li,  2i,  apply  to  planes  about 
the  base  of  a  square  prism  parallel  to  either  lateral  axis,  as  in  figure  83, 
p.  40. 

In  the  Monoclinic  System,  the  planes  above  the  middle  horizontal  section 
in  front  diflfer  from  those  below,  on  account  of  the  obliquity  of  the  cr}'sLHl, 
and  those  of  one  set  are  +,  and  the  other  — . 

In  the  Rhombohedral  section  of  the  Hexagonal  System,  the  planes  1,  2,  3, 
I,  etc  are  planes  of  rhomboheJrons,  having  for  the  vertical  axis,  la,  2a,  3cr,  }«, 
etc,  la  being  the  value  of  the  axis  in  the  fundamental  rhombohedron,  (R), 
The  angle  of  a  Rhojubohedron  mentioned,  is  always  that  over  a  terminal 
edge,  as  that  between  the  upper  planes  i?  of  figure  20,  p.  30.  On  gradually 
shortening  the  rhombohedron  in  figure  20,  it  may  become  ^/?,  \  R^  and  so 
on,  till  the  length  becomes  0,  and  the  rhombohedron  is  reduced  to  a  flat 
plane.  Hence  starting  from  this  plane,  (which  corresponds  to  the  basal  plane 
of  the  rhombohedron  or  hexagonal  prism),  the  rhombohedron  as  it  elongates 
reaches  the  form  of  figure  20 ;  and  continuing  the  elongation,  the  vertical 
axis  doubles, — trebles, — and  so  on,  till  finally,  it  becomes  infinite  and  the  rhom- 
bohedron is  then  a  six-sided  prism.  If  a  diminution  in  length  n  ow  com- 
mences by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis, 
these  planes  correspond  to  another  series  of  rhombohedrons  which  are  dis- 
tinguished by  a  minus  ( — ).     The  planes, 

0 A  .  .  1  .  .  2  . .  .  /  (or  cc ) _o  _  __i  .  .  _^  .  .  . .  0, 

lie  in  a  single  vertical  zone ;  and  the  same  rcilation  exists  for  the  tangents 
of  the  supplemental  angles  of  the  inclination  on  0,  as  is  mentioned  above. 

In  the  Hexagonal  prism,  the  tables  include  one  sixth  of  either  extremity 
of  the  prism,  commencing  with  the  fundamental  series  or  zone,  m  . .  /,  and 
continuing  around  30  degrees  to  the  intermediate  series  «i2  .  .  12 ;  the  prism 
12  truncates  the  lateral  edges  of  prism  /,  as  shown  in  figure  121. 
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The  above  explanations  may  suffice  to  give  a  general  idea  of  the  system 
of  notation  used  in  this  work  and  the  prinoi]>los  on  which  it  is  based  ;  and 
they  will  subserve  completely  their  end  if  they  tempt  the  reader  to  study 
carefully  the  chapters  on  Crystallography,  the  difficulties  in  which  with  most 
persons  are  more  imaginary  than  real. 

The  angles  of  the  domes  mentioned  (in  the  descriptions  of  species)  are  the 
angles  at  top^  unless  otherwise  stated.  Those  of  the  octahedral  forms,  are 
the  angle  at  the  macn>diagonal  edge,  as  the  angle  1 : 1  in  the  preceding 
figure  over  3i,  (indicated  by  the  syllable  fwac.)  ;  that  at  the  brachy diagonal 
edge,  or  1 :  1  over  li,  {brack,)  ;  that  at  the  basal  edge  or  1 : 1  over  the  base, 
(has.)  Those  of  the  vertical  prism,  may  similarly  be  either  the  t/uifrodiago- 
nal  (over  tt)  or  ftracAydiagonal,  (over  ii). 

The  angles  of  Monomutric  forms  are  mentioned  in  a  toble  on  pages  10,  71. 

The  dimensions  of  the  axes  given  in  the  following  pages  are  those  that 
correspond  to  the  values  of  the  angles  mentioned  in  the  same  line  of  the 
text.  But  in  very  many  sj^ecies,  these  angles  admit  of  variations  from  change 
of  temperature,  and  often  still  wider  variations  from  other  causes,  lliey  are 
therefore  to  be  regarded  only  as  approximations,  or  the  best  mean  results 
that  have  Ix^en  arrived  at. 

In  the  classification  of  the  mineral  species  here  adopted,  the  grand  subdi- 
visions are  as  follows: 
I.  Native  Elements. 

IL  COMIIINATIOXS  WITH  ELEMENTS  OF  THE  SuLPHUR  AND  ArSENIC  SECTIONS. 

1.  Binary  Compounds. 

2.  Double  Binary  Compounds. 

III.  Fluoiuds,  Chloridh,  Bromids,  Iodids. 

1.  I  binary  Comi)ounds. 

2.  Double  Binary  Compounds. 

IV.  OxvGEN  Compounds. 

1.  iJinary  Compounds. 

2.  Double  Binary  Compounds. 
y.  Okganic  Ct»MPo!'Nn8,  as  Rosins,  etc. 

rnd.*rthe  s^Kiond  subilivision  of  the  Oxygen  Coini^unds,  fall  the  Silicates, 
TitnnatfH,  Colnmhatvft,  Tum/statcit,  Stdj/hatat,  Phosphates,  Carbonates,  and 
Other  related  groups  of  SalU. 


PART  VI. 

DESCRIPTIVE  MINERALOGY. 


I.  NATIVE  ELEMENTS. 

I.  Hydrogen  Group.— Oxyds  either  RO,  K=»0',  or  RO2. 

1.  Iron  Sfxthon. — Monometric ;  sometimes  dimori)hous,  and 
both  monometric  and  hexagonal. 

2.  Tin  Spxtion. — Dimetric. 

n.  Arsenic  Group. — Oxyds  inchide  the  compoimds  RO'  or 

1.  Arsenic  Section. — ^Mostly  hexagonal. 

2.  Sulphur  Section. — ^Trunetric  or  monoclinic. 

rn.  Carbon  Group. — 

1.  Diamond  Section. — ^Monometric. 

2.  GRAi»mTE  Section. — ^Hexagonal. 


I.  hydrogen  GROUP. 

1.  iRoir  Section:  Gold,  Platinum,  Palladium,  Platiu-iridium,  Quicksilver,  Sil- 
ver, Amalgam,  Copper,  Lead,  Iron,  Nickel ;  and  to  this  section  also  belong  the 
elements  Chromium,  Manganese,  Cobalt,  Calciimi,  Ac. 

2.  Tin  Section:  Native  Tin. 


GOLD.     Gcdiegen  Gold,  W.     Or  Natif,  IT.    Sol,  Alchym,    Rex  Metallorum. 

Monometric.  Observed  planes,  0,  /,  1,  33,  42,  *2.  Fig.  1,  11, 
U,  15  to  10, 32,  33,  40,  ^15,  and  the  following.  Edges  of  crystals 
often  salient.  Cleavage  none.  Twins,  composition  as  in  f.  200.  Com- 
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mon  in  filiform,  reticulated,  and  arborescent  shapes ;  also  in  thin 
laniina> ;  often  in  flattened  grains  or  scales,  and  in  rolled  masses  in 
gravel  or  sand  detritus. 
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IL=2-5— 3.  G.=15-f]— 10-5:  19-30— 19-34,  when  quite  pure, 
G.  Rose.     Lustre  metallic.     Color  and  streak  various  shades  of 

§  old-yellow,  sometimes  inclining  to  silver-white.     Opaque.    Very 
uctile  and  malleable. 

Composition. — Gold  with  silver  in  different  proportions.  The  ratio  6  :  1  contains 
84  •«  of  Rold  ;  s  :  1,  8S  (»f  ik'old;  12  :  1,  lUe;  18  :  1,  94*2  of  gold.  The  proportion  of 
silver  in  the  tlfvtrum  of  Klnproth,  id  gold  04,  and  silver  8G,  or  two  of  gold  to  one  of 
silver. 

The  following  are  analyses  by  G.  Rose,  (Pogg.  xxiii,  161);  BousHingault,  (Ann. 
Ch.  Phys.  xxxiv,  408);  Awdejew^  (Pogg.  liii,  153);  Rivot,  (Ann.  d.  Mines.  [4],  xiv, 
67);  T.  M.  Henry,  (Phil.  Mag.  xxxiv,  2<)5,  1849);  Hoffmann,  (Ann.  d.  Cli.  u.  Phann. 
Ixx,  2r>5);  E.  T.'ToKi-heniaeher,  (Quart.  J.  Cheni.  8oc.  ii,  198);  F.  Oswald,  (Poirg. 
Ixxvii,  9i));  T.  S.  Hunt.  (Logan's  Rep.  Geol.  Canada,  and  Amer.  Jour.  Soi.  [2j,  xv, 
4-18) ;  A.  Levol,  (Ann.  Ch.  Phv*.  [2],  xxvii,  810) ;  A.  D.  Thomas,  (Phil.  Mag.  [4],  i, 
2r,l);  Kerl,  (B.  u.  H.  Ztg.  1858,  So.  8)  : 


Gold. 

1.  Linarowtfki,  Altai,  C0*08 

2.  Viiriwpatak,  Traiinylvania,  Co '•19 
8.  Santa  K«Ha,             "  04 '98 

4.  Transylvania,  04 '52 

5.  Katharinenhun;,  (;.^15'027,  70*80 

6.  Murmato,  (t.=12'rir»0,  73'-l5 

7.  Tit.iri}>i,  Columhia.  78*40 

8.  (iuamo,  78*08 

9.  Titiribi.  Ctdmiibia,  74*Oi> 

10.  Katharincnburg,  G.=10-f>3,  79  09 

11.  Trinidail,  82*40 

12.  Ojas  Anehas,  84*50 

15.  Senegal,  84*5() 
14.  Nischne  TagiUk,  83*85 

16.  Santa  Barlmra.  Transylvania,  81  -80 

16.  (roruschka,  noar  N.  Tiigilsk,  87*81 

17.  Petropawlowski.  80*81 

18.  Nfar  .Mi ask,  87*40 
1».  I'haudiere.  Canadn,  86*73 
2f».  Seneiral.  8i'.*80 

21.  California,  G. =15 -0.1,  80-57 

22.  Senegal.  Africa,  80  97 

23.  Rio  Sm-io,  Mf«r  Mari^uita,  87*94 

24.  rhauditVre,  (J.:=17-00,  87*77 
2ft.  Baio,  near  Paniplono,  88*15 


Proportion. 
2:  1 


2J:1 
3:  1 


Silver. 

89*38,  CuO-88=98-79,  Rose. 

88-74=99*28.  Rt>se. 

85*07=100,  Roussingault 

85*48=100,  BouRS. 

28-80,  Cu,  Fe,  loss  0*84,  Awd. 

20'48=99*93,  Bouss. 

20-(Mi=rlOO,  Bouss, 

20*82=100.  Bouss. 

20*00=100,  BoUfts. 

19M7.  Cu,  F<'  and  loss  0*84,  Awd. 

17-00=100.  Bduss.  5  :  1 

15*50=100,  Bouss.  6  :  1 

15-80,  Cu,  0*20=100,  A.  Lcvol. 

10*15=l<Mmoge. 

14-08,  Cu  Ol>4,  Fo  013=99-66,  R«WJ. 

1212,  Cu  0-08=99-51.  Rose.  8  :  1 

13-19,  Cu  0-8,  Fe  0-24.  Rose. 

12-07,  Cu  O-O9=99-50,  Rose. 

18-27=1<M).  Hunt, 

11-80.  Cu  0-l»o=lOO,  A.  Levol. 

12*88.  Cu  0--J9.  iron  0*54=99-73,  Henry. 

lo-58=-v7'50,  Dureet 

12oO=10i>,  B<iui«s. 

12*'i8=HH>,  T.  S.  Hunt. 

11-86=100,  Bouss. 


GOLD. 
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Gold. 

26.  Malpaso,  near  Mariquita,  88*24 

27.  Liana,  near  Vega  de  Supia,         88*64 

28.  Near  Miask,  89*35 

29.  Chaudiere^fine  scales,  G.=16*57, 89*24 
80.  California,  G.  =17.4,  87*6 
31.  California,G.=14*6,  fused,  17*48,  90*70 
82.  California,  G.=16'96,                   90*01 

33.  California,  89*61 

34.  Boruschka,  near  N.  Tagilsk,        90*76 

35.  Beresof,  91*88 

36.  Katharinenburg,  G.  17 -74-1 8  36,9 1*21 

37.  Bogota,  92*00 

38.  Cafifomia,  G.=16*83,  92*00 

39.  California,  92*70 

40.  Perroe-Pawlowsk,  near  Eath.,     92*60 

41.  Czarewo-Nikolajewsk,  92*47 

42.  Eath&rinenburg,G.  18*11— 18*4.92*23 

43.  "  92*80 

44.  "  93*34 
44^.  California,  93*53 

45.  Eatharinenberg,  93*76 

46.  "  94-09 

47.  Brazil,  94*00 

48.  Senegal,  irregular  grains,  94*00 

49.  Boruschka,  94*41 

50.  Katharinenburg,G.18-77— 18*89, 95*6 

61.  Australia, 

62.  Katharinenburg,  G.  18*79, 
6a  California, 
64.  Sehabrowski,  near 

Katharinenburg,  G. =19*099 


Proportion. 
8:  1 


ailyer. 

11-76=100,  Bouss. 

11*42=99*96,  Bouse. 

10*66=100.  Rose. 

10*76=100.  T.  S.  Hunt 

8*7, 3Pe,  Xl.Ca  1  *7,  Si,  ipn.loss  20=100, 0. 

8*80,  Fe  0*38=99*88,  Rivot 

9*01,  Cu  with  Ferrari? 0*86=99*88,  Hen. 

10-06,  Cu  andFe  undet.=99*66,IIofinanu. 

902=99*78,  Rose. 

8*03,  Cu  0  02,  Rose.  12  :  1 

8*03,  Cu,  Fo  and  loss  0*76,  Awd. 

8*00=100,  Bouss. 

7  00=99,  Teschemacher. 

6*90,  Cu  0*40=100,  A.  Levol. 

7*08=99*78,  Rose. 

7*27=99*74,  Rose. 

617,  Cu,  Fe  and  loss  1*6,  Awd. 

7*02,  Fe  0*08,  Rose. 

6*28,  Cu  006,  Fe  0*32=99*94,  Rose. 

6*47=100,  A-  D.  Tliomas. 

6*01,  Cu,  Fe  and  loss  0*24,  Awd. 

6*55,  •'  "     0*86,  Awd. 

5*86=99*86,  Darcet  18  :  1 

6*86,  Platinum,  0*15=100,  A.  Levol. 

5-23,  Cu,  0*89,  Fe  0*04=100*07,  Rose. 

4*0,  Cu,  Fe  and  loss  0*6,  Awd. 

3*59,  Quartz  010=99*17,  Kerl. 

3*68  Cu,  Fo  and  loss  0*61,  Awd. 

8*68=100,  AD.  Tliomas. 


96*48 
96*81 
96*42 

98-96    0*16=99*12,  Rose. 


Tlie  Californian  gold  averages  876  to  886  thousandths  in  gold,  and  the  Australian 
960  to  966  thousandths. 

The  Chilian  gold  afforded  Domeyko  84  to  96  per  cent,  of  gold  and  15  to  8  per 
cent,  of  silver,  (Ann.  d.  Mines,  [4],  vi). 

Copper  is  occasionally  alloyed  with  gold,  and  also  palladium  and  rhodium.  A 
Brazilian  specimen  of  Palladium  cold  (Porpezite)  from  a  place  called  Porpez,  af- 
fordc<l  Bcrzeliup,  Gold  86*98,  palladium  96*8,  silver  4*17.  Gold  amalgam  has  been 
reported  from  California,  especially  near  Mariposa. 

Jihodium  gold  has  the  specific  gravity  16*6 — 16*8.  It  is  brittle,  and  contains, 
according  to  Del  Rio,  34  to  43  per  cent,  of  rhodium.  The  mineral  nagyagite  con- 
tains 8  to  9  per  cent,  of  gold. 

Native  gold  is  largely  obtained  from  alluvial  washings.  It  is  also  found  dissemi- 
nated in  certain  rocks,  especially  the  quartz  veins  that  intersect  talcose,  mica,  and 
argillaceous  schists.  It  is  sometimes  found  also  in  gneiss,  granite,  and  porphyry.  It 
is  often  contained  in  pyrites,  constituting  the  auriferotis  pyrites.  The  detritus  af- 
fording gold  dust  has  proceeded  from  some  gold-bearing-rocks. 

Gold  is  widely  distributed  over  the  globe.  It  occurs  in  Brazil,  (where  formerly  a 
greater  part  of  that  used  was  obtained),  along  the  chain  of  mountains  which  runs 
nearly  parallel  with  the  coast,  especially  near  Villa  Rica,  and  in  the  province  of 
Minas  Geraes ;  in  New  Grenada  at  Antioquia,  Choco,  and  Giron ;  in  Chili ;  spar- 
ingly in  Peru ;  in  Mexico ;  in  New  Mexico,  near  Santa  Fe,  Cerillos,  Avo ;  in  Guate- 
mala, and  near  Panama ;  in  the  Rocky  Mountains,  near  the  Great  Bait  Lake ;  in 
California,  between  the  Sierra  Nevada  and  the  Sacramento  and  San  Joaquim ;  in 
the  southern  of  the  United  States.  In  Europe  it  is  most  abundant  in  Hungary  at 
Konigsberg,  Schemnitz,  and  Felsobanya,  and  in  Transylvania  at  Kapnik,  Vorospa- 
tak,  and  Offenbanya ;  it  occurs  also  in  the  sanils  of  the  Rhine,  the  Reuss,  and  the 
Aar ;  on  the  southern  slope  of  the  Pennine  Alps  from  the  Simplon  and  Monte  Rosa 
to  the  valley  of  Aosta ;  in  Piedmont ;  in  Spain,  formerly  worked  in  Asturias  ;  in  many 
of  the  streams  of  Cornwall;  near  Dolgelly  and  otlier  parta  of  North  Wales;  in 
Scotland,  in  considerable  amount,  near  LeadhilTs,  and  in  Glen  Coich  and  other 
parts  of  Pertlishire ;  in  the  county  of  Wicklow,  Ireland ;  in  Sweden,  at  Edelfors. 
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In  the  Urula  are  valuable  mines  fit  Bero.'of,  iiiid  otlier  places  on  tli#  eaatem  Of 
Ablatio  flauk  of  thi^  ninii^o,  and  tli«>  oomparativoly  levtil  portions  uf  Siljeria;  td»o  in 
the  Altfti  Tuoun tains.     Also  in  the  CailiYH  mountains  in  Little  Tl^ibet. 

Tht>rc  are  mines  in  Afnen,  at  Konlofiin,  hotwc<^ii  IkivkiuT  ft  nil  Abyssinia;  nUn 
south  of  Sahara  in  the  western  part  of  Africa*  fr*nu  the  Senegal  to  Cape  Pnlruas; 
tXno  in  th<?  interior  on  the  8omat,  a  day's  journey  from  Careen  ;  also  along  the  coa;st 
oppositte  Mailagaflcnr,  b«tw^en  22  and  S5  dei^ree*  south  latitudev  supposed  to  hufe 
been  the  Ophir  of  the  time  of  Solomon,  Other  revrJonj*  ar*!  China,  Japan,  FormoM, 
Ceylon,  Java,  Sumatra,  "western  coast  of  Borneo,  and  the  Philippines. 

Theifold  of  comuierco  comes  mostly  from  .Ajiiatic  KiiHsiu^  Australia^  Brazil^  Boho> 
mta,  Tran-*ylvanin,  Africa,  the  Ea^t  India  iMlands,  Califr*rnift,  and  the  i^outhett»t<?Tii 
pAFt^  of  the  United  Staters. 

The  Russian  mine*,  until  the  dtscoverv  of  the  mines  of  California  and  Australin, 
were  the  most  produetive  in  the  worhl,  Tlie^*  are  pnncipally  alluvial  wu>ihitii;», 
ftod  the«e  washing*  fteldom  yield  lesp  than  f»6  grain  is  of  gold  for  luOOpoundi*  of  g^nl; 
nerer  more  than  120  i^rainii.  Tiie  alluvium  i«  generally  most  produetive  where  tiie 
loofte  material  is  most  ferrnjB^inoHe.  Tlie  mines  of  K  at  he  pin  en  burp  are  in  the  parent 
rock — a  quartz  eonstitutinj^  sfraina  in  a  half  deeompoaed  ffranite  called  *' beri.'#ito»" 
which  i»  connected  with  taleosc  and  ehloritie  sichial*.  The  ebafta  are  sunk  rerti- 
callv  in  the  bercrtite,  fleldom  below  S5  feet,  and  from  them  lateral  galleries  arc  run 
to  t\ie  veins-  Thifse  mines  afforded  between  the  y^'ftrs  1725  and  1841,  671)  poods  of 
gold,  or  about  30,rHK)  poundfl  troy.  The  whole  of  the  Russian  mines  yielded  in  1&42, 
WO  poods  of  gold,  or  42,00i>  pounds  troy,  half  of  wiiioli  was  from  SiJwma,  eaat  of 
the  Ural?.  In  1848,  the  yitdd  was  nearly  fiO.nOO  pounds  troy,  or  about  $lS,000,fKK); 
in  1846,  it  amounted  to  ft! 3,250 ,fH>0;  am)  in  18418,  to  1722*746  poodB,  efjual  to  75,S&S 
troy  pooiida,  and  |ld,5<K>,000;  iu  1851.  $15,nO<J,0(XX  Fi^',  263  is  by  G.  Ro«e  from  a 
Ural  erystaL 

At  the  Transylrania  mines  of  Yoroapatak,  the  f^old  is  obtaiticd  by  mining,  and 
tbe«e  mines  have  been  worked  since  the  time  of  the  Roman*. 

f  Russia,  is  not  above  |1, 000,000.  Atislna 
san  ' 
tain  gold  in  snuill  quantities.  The  Rhine  has  been  most  productive  between  BiLle 
and  Mauheiin  ;  but  at  present  only  i;9000  arc  extracted  aTinuullv,  TJic  wind*  of  the 
riche»t  quality  contain  only  about  Bt>  part*  of  pdd  in  a  humfred  millions;  sandi 
cootaininf;  less  than  half  this  proportion  are  worked.  The  whole  amoutit  of  ^Id 
in  the  auriferou*  san^is  of  the  Rhine  is  e»tiiiiated  at  $80,000,000,  but  it  is  mostly 
covered  by  soil  under  cultivation, 

Africa  yields  annually  at  least  4500  pounds  troy,  (|S50.000),  and  Southern  Africa, 
1250  fKJundii,  (|285,fK)*».>. 

The  minee  of  S^iutli  America  and  Mexico  were  estimated  liy  HumltoTdt  to  yield  an< 
noaily  about  |11,6»M>,(H)0;  but  the  amount  has  mmh  diminiMhcd.  Brazil  of  late  ha* 
furnished  alnrnt  \1  J*iHi  pounds*  troy.  It  is  cntimoted  that  between  I7li»0  and  18S0, 
Mexico  nrotiuced  $sr'250,<>00  in  pold,  Chib  |18,4GO,0(JO,  and  Buenos  Ayres  |1 9,500,- 
000,  maKini?  an  avt^rnt^c  annual  yield  of  |ni,uriO.O(*0, 

The  minea  of  AuKtraha  yield  m  or  80  millions  oX  dollars  a  year.  Tliey  are  situ* 
ated  mostly  in  southoa«tern  Australia,  cApeciallv  about  Mt*  Alexander,  in  tat.  S7®  S,, 
lonj?,  M4^  *iO'  K;  the  valleys  of  Forest  Creek  an<l  Fryer's  rr*H»k  are  niont  prodootiTO. 

Tlie  miuca  of  the  Southern  Unite*!  Stat*?*  have  produced  till  recent  ly  nbout  amiUuHl 
of  dollarn  a  year.  They  are  mostly  eon  fined  to  the  Htate!<i  r*f  Virj^inia.  >*'r^'  ^  ■'-  ^  **oaill 
Carolina,  and  *M*oripia,  or  alont;  a  line  frtim  the  lliippahannock  to  th«  Vlgp 

bama.     But  the  rrpon  may  be  said  to  extend  north  to  Canada;  for  .  \>tf«ti 

fbttnd  at  Albion  and  Madrid  in  Maine,  Canaan,  N.  H,,  Bridgewat.4.'r,  Vffrjnont»  l>*d- 
faam,  M«*«.,  and  on  the  Chaudi^re  river,  and  elsewhere  in  Canada.     Tracea  occur 


The  annual  5'ield  of  Europe,  exclusive  of  Rui 
afforded  in   1841,  6785  marks.     The  sands  of  the  Rhone,  Rhine,  and  DanulH*,  eoffl* 
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also  in  r 

In   I 
nuek,  ui  i>.i 
county,  at  tfi 
eountr,  at 


township,  Montgomery  Co.,  Pennsylvania. 

<   prinei|Mil  ile|H!t»itii  are  in  S(N>tjflylvnnia  county,  on  the  Rappabail 

N  l  Stnft «  Tiifrif ».  nn^]  at  other  placrs  to  the  4inithwe*t ;  in  Stafford 


n,  ten  niilcH  from  Falmouth,  in  the  Culprppor 
l|'<  l'|M  r  iiHii-, 'ji  i;  "jidan  riv<*r;  in  Orange  conn  tv,  at  the  Uranf^fi 
(Jrofv  ikftdd  mitic.  and  at  the  tircenwood  ^old  mine* ;  in  ttooehlaiid  county,  at  M^na 
and  Itn<*b5  V  Tttinr<K ;  in  f.ouiita  county,  at  Walton's  jjold  mine;  in  Ftaekinifhain 
ct'i  In  AW/A  ilntftlinti,  the  ^rold  reijion  is  m»»!^tly  ronfiiKKl 

l^'  I'M  lufween  Frederick  and  Charloite,  which  are  situated 

iiiiMii^  Tj>»r(heaat  and  iouthwest,  |ittniU«l  nearly  with   th« 
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The  mines  of  Mecklenburg  are  principally  vein  deposits;  those  of  Burke,  Lincoln, 
and  Rutherford,  are  mostly  in  alluvial  soil.  Tlie  Davidson  county  silver  mine  had 
afforded  $7000  of  gold  in  *i844.  In  Georgia,  the  Shelton  gold  mines  in  Habersham 
county  have  lon^  been  famous ;  and  many  other  places  have  been  opened  in  Rabun 
and  flail  counties,  and  the  Cherokee  country.  In  South  Carolina,  the  principal 
gold  regions  are  the  Fairforest  in  Union  district,  and  the  Lynch's  creek  and  Catawba 
regions,  chieflj  in  Lancaster  and  Chesterfield  districts;  also  in  Picken*s  county,  ad- 
joining Georgia.  Tliere  is  gold  also  in  eastern  Tennessee.  In  Canada,  it  occurs  at  St. 
Francois  Beauce,  Aubert,  Gallion,  Sherbrooke,  Mell)Ourne,  etc.,  with  some  platinum 
and  iridosmine. 

Viewing  the  gold  region  of  the  Eastern  United  States  as  a  whole,  it  is  perceived 
that  it  ranges  along  the  Appalachians,  particularly  the  eastern  slope,  from  Maine  to 
Alabama,  having  nearly  a  northeast  and  southwest  course. 

Gold  also  occurs  in  Arkansas,  Texas,  and  the  Rocky  Mountains. 

The  California  mines  are  mostly  alluvial.  They  yield  50  millions  of  dollars  an- 
nually. The  gold  is  found  in  the  gravel  and  sand  of  tne  valleys,  and  beds  of  streams 
leading  from  the  Sierra  Nevada  into  the  adjoining  valley  of  the  Sacramento  and 
San  JoachinL  Pebbles  of  quartz  abound  over  the  region,  and  magnetic  iron  sand 
is  also  abundant.  All  the  tributaries  of  these  rivers  have  their  auriferous  sands, 
and  the  dry  valleys  and  gorges,  (runs  of  water  only  in  the  wet  season),  also  yield 
it  abundantly.  In  the  higher  country,  or  along  the  dry  ravines,  the  gold  is  in  larger 
pieces,  or  grains,  and  occasionally  cavities  in  the  surface  of  the  subjacent  rocks, 
(called  pockets),  are  laid  open,  which  afford  large  quantities  of  the  metal.  Lower 
down  the  streams,  the  gold  is  in  finer  grains,  usually  flattened  scales,  a  form  which 
partly  results  from  the  condition  in  lamina^  in  the  original  rock,  and  partly  from 
the  trituration  the  grains  are  subjected  to  among  the  gravel  under  the  action  of 
running  water;  for  as  in  other  regions  of  alluvial  gold,  the  auriferous  earth,  or 
gravel,  has  resulted  from  the  wear  of  auriferous  rocks,  and  water  has  been  some 
way  concerned  in  producing,  transporting,  and  distributing  it.  The  gold  being 
specifically  four  or  five  times  heavier  than  ordinary  pebbles,  it  settles  high  up  the 
streams,  and  only  the  small  particles  are  carried  tar  below.  The  scales  have  been 
observed  by  Mr.  J.  E.  Teschemacher  to  be  sometimes  hexagonal  plates.  Zircons  have 
been  observed  in  the  auriferous  sands,  and  also  platinum ;  diamonds  have  been  re- 
ported. Fig.  262  represents  a  crystal  of  gold  of  natural  size,  as  published  by  F.  Alger, 
C.  U.  Shepard  describes  another  crj-stal  from  California  which  is  a  pentagonal  dode- 
cahedron two  fifths  of  an  inch  in  diameter.  The  color  of  the  grains  varies  from  a 
pale  to  a  deep  yellow,  the  shade  dej>onding  mainly  on  the  proportion  of  silver 
present ;  there  is  generally  great  uniformity  in  the  appearance  of  the  grains  of 
the  same  locality, 

The  gold  rock  of  the  United  States  is  to  a  great  extent  a  micaceous  or  talcose 
schist,  with  veins  or  beds  of  quartz.  The  gold  is  mostly  confined  to  these  veins, 
though  also  found  to  some  extent  in  the  rock  either  side.  The  schist  is  often  half 
decomposed  or  rusted.  The  quartz  is  usually  more  or  less  cellular,  or  wanting  in 
perfect  compactness,  and  sometimes  tabular ;  yet  it  is  at  times  quite  solid.  Iron 
pyrites  is  frequently  present,  and  by  decomposition  it  stains  the  rock  with  iron 
rust.  Other  minerals  often  associated  with  the  gold,  are  copper  pyrites,  blende, 
galena,  anglesite,  zircons,  sulphur,  (in  minute  crystals,  proceeding  from  the  decom- 
position of  pyrites).  Heavy  spar  is  sometimes  a  large  constituent  of  the  vein,  and 
fluor  spar  is  now  and  then  present.  The  peculiar  appearance  of  the  quartz,  some- 
what cellular,  more  or  less  rusted,  and  its  position  m  veins,  through  an  imperfect 
shale,  and  generally  not  firmly  attached  to  tJie  enclosing  walls,  afford  the  best  indi- 
cations of  the  presence  of  gold,  though  the  absence  of  all  these  conditions  is  not 
evidence  tliat  no  gold  is  to  be  found.  The  grains  of  gold  may  sometimes  be  seen  in 
the  cavities  of  the  quartz,  or  it  sparkles  on  a  surface  of  fracture.  But  very  com- 
monly a  mass  of  quartz  that  shows  nothing  to  the  eye,  yields  gold  on  trial. 

The  same  kinds  of  rock  and  veins  of  quartz  were  observed  by  the  author  in  1842 
near  the  Umpqua  river,  Southern  Oregon,  and  pebbles  from  similar  rocks  were  met 
with  along  tne  Sacramento ;  and  the  resemblance  to  other  gold  districts  was  re- 
marked at  the  time ;  but  there  was  no  opportunity  for  exploring  the  country  where 
gold  has  since  been  found. 

Masses  of  gold  of  considerable  size  have  been  found  in  North  Carolina.  The 
largest  was  discovered  in  Cabarras  Co. ;  it  weighed  twenty-eight  pounds  avoirdu- 
pois, ("  steel-yard  weight,"  equals  3*7  lbs.  troy),  and  was  8  or  9  inches  long  by  4  or 
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5  broad,  and  about  an  inch  thick.  Hic  largoet  masft  yet  reported  from  Caliibruia 
weighed  20  ponnd*.  In  Furaciiay,  piei^ea  from  1  to  60  pounds  wdght  were  taken 
from  A  oxblbs  of  roek  which  foil  fruni  cue  of  tb©  highest  niouatainA.  Srneral  »peci- 
rneii*  wc'i^hiiig  16  pouiulis  have  bt^'ri  finiud  in  the  Vrnl,  and  oiio  of  27  pounds;  and 
in  the  vall^fy  uf  Taaehku  Tuiganku,  in  1842,  u  tna^s  wo**  detached,  weighing  very 
nearly  H30  pounds  troy.  TliL^  niuss  is  now  in  th^  Mijii*jum  of  Mining  Engineirs  at 
BL  PetersbuTgh.  A  mass  found  recently  in  Australia  bad  the  eiiorTnous  weight  of 
134  Ibft.  t  oc,  and  atforded  lUli  Iba.  11  oz.  of  fine  i^old ;  it  aold  for  £5,682.  Another 
of  27  Ibjs.  G  OR.  15  dwt4j,  wa»  obtained  at  Forest  Creek,  tiouth  AnstraUa. 

An  examination  of  a  gold  rock  for  gold  is  a  simple  proee$&  The  rock  ib  firtt 
pounded  up  fine  andsiftod;  a  certain  quantity  of  the  sand  thua  obtained  ie  woahed 
in  a  ihallow  iron  pan»  and  a»  the  gold  ainks,  the  material  above  is  allowed  to  yum 
off  into  soma  receptacle.  The  largest  part  of  the  gold  i**  thus  loft  in  the  ang^Je  of 
the  pan ;  by  another  similar  process  a  further  jiortion  is  obtained ;  and  when  the 
bulk  of  sand  is  thus  redytied  to  a  manageable  quanHty,  tht>  gold  is  amalgainut^d 
with  dean  mercury;  the  amalgaoi  is  next  strained  to  tioparate  any  excess  of  m«r- 
oary,  mad  &iall^  is  hoati^d  and  the  mercury  expelled,  leavin|;  the  gold.  In  ibis  way, 
by  ineecsaive  trials  with  the  rock,  the  proportion  of  gold  is  quite  accurately  aaeor- 
tainod.  It  is  the  same  procc^ss  used  with  the  larger  waahin^,  though  on'a  small 
aeale.  Mercury  unites  rcatlily  with  i^old,  and  thus  Aeparatei  it  from  any  aAsoeiated 
rock  or  sand;  and  it  is  employed  in  all  extensive  gold  wasbinp,  though  much  ^o\d 
may  be  often  obtainLnl  by  simple  washing  without  amalgamation. 

The  operation  of  hand  washing  is  called  in  Virginia  panninff.  With  a  small  iron 
pan,  they  wa^h  the  earth  in  a  tub  or  ia  some  brook,  and  thus  extract  much  gold 
from  the  travel  or  soil,  which  is  said  to  pan  well  or  pan  poorl^f  according  to  the 
reault.  Maasea  of  quartjt,  with  no  external  indication  oi  gold,  exaniined  in  the 
above  way  at  a  Virginia  minep  afforded  an  average  of  more  than  eight  dollars  to  the 
bushel  of  gold  rock. 

Wheu  gold  is  alloyed  with  copper  or  sitrer,  the  mode  of  oasay  for  separating  tbD 
cop[>«r  deitetids  on  the  proccas  of  cupellatioQ  ;  and  that  for  separating  the  i^itrer,  oa 
the  power  of  nitric  acid  to  disaolve  silver  without  acting  on  gold.  (See  chaptar 
on  ctiemical  reactions). 

The  uaei  of  gold  are  well  known  ;  and  also  that  it  owes  a  great  part  of  its  value 
to  its  extreme  malleability,  and  the  fact  of  its  not  tarnishing  on  exposura.  Although 
a  costly  metal,  it  is  one  of  the  cheap»t  means  of  ornament,  on  account  i*t  the  ikin* 
ooas  of  the  leaves  into  which  it  may  be  beaten.  A  grain  of  the  metal  may  be 
Toade  to  cover  66|  square  inches  of  surface,  and  the  thinnest  leaf  is  but  l,2B0,iMKIth 
of  an  inch  thick. 

Porfcctlv  pure  gob]  is  denominated  gold  of  24  laaratM,  or^Atf  gold.  If  it  contaiua 
a2  parts  of  pure  gold  to  2  of  silver,  or  I  of  copper  and  1  of  silver,  it  ia  said  to  he 
22  carats  tino ;  so  also  for  20  carats  fine,  it  contains  20  parts  of  pure  gold.  The 
earat  is  divided  into  \t  -g,  ^,  ^  parts,  for  a  more  minute  specification  of  the  quan- 
tity of  gold. 

Th^  standard  of  gold  of  the  Unit**d  States  consists  of  JM)0  parts  of  gohi  to  100  of 
All  alloy  of  eoppor  and  silver.  The  eagle  (10  dollars)  canUuas  282  grains  of  fine 
gold 

PLATINUM,     Godiegen  Hatinap  W,  and  Z.     Polyxen,  Haut.    Platiuc  Natit  M, 

Monometric.  Rarely  in  cubes,  usually  in  grains,  and  occasiofi* 
ally  in  irrefi:iilar  lunij>t*.     Cleavage  none, 

H.=4— 4-5.  G.  =  lf{_10,  17HrJ2,  1775?),  two  masse?,  G,  Rose, 
17-200,  a  siimller;  17-108,  small  grains,  Breit ;  U-dOS,  a  maw, 
Breit;  17*0t»,  large  mass  from  Ni,^cline  Tagils^k*  SokolofF.  Lustre 
metallic,  (^olor  and  Btrcak  whitish  steol-grnv  :  sliining.  Opaque. 
Ductile,    Fracture  hackly. 

(hmpnHtum. — Platinum  combined  with  iron,  indium,  atjd  othiT  metals^  Analysis; 
l,^^,  fWrsi^liuA,  (K.  V.  Ac,  H,  1828,  118);  6,  6,  Osann,  (Pogg,  viii,  60fi.  xi,  4U,  adii, 
I8S,  siv.  S«9,  XT.  IWi);  7.  »,  STaoboiis,  (Jahreab,  xxiii,  a7»): 


PLATINUM.  18 

put.        Fe    Irid.Rhod.  Pal.    Os        Ca  . 

1.  Columbia,      84-80    6-81  146  846  106  108  074,  quartz  06,  Ca  01 2=98.08,  Berz. 

2.  Goroblago't,  86-50    8-32  115  110  0-45,  Ir.  Os  l-4n=98-92,*  liorzelius. 

8.  K.  TagiUk,    78*94  11-04  4*97  0-86  0-28  0^7o,      "      l-96=98-76,*  Berzeliua. 

4w        "  73-68  12-98  2'35  1'15  0*30  520,      "      2-30=97-86,*  Bcrzelius. 

5.  "  88-07  10-79  1-91  0-69  0-2G  1 -30,      "      1  •80=99-72,  Osaim. 

6.  Ural,  80-87  10-92  0-06  4-44  1-30  230,      "      0-ll=100.,  Osann. 

1  Choco,  86-16    8-08  1-09  2-16  0-35  0-97  0-40,      "      l-91,Mn  0-10=101  17,  Sv. 

8.  Pinto?  84-84    7-62  2-52  3-13  1-66  0-19  <ra<r^,      "      1-66,"   031=101 -23,  Sv. 

*  Loss  partly  osmium. 

Svanberg  makes  the  Platinum  of  Xos.  2,  7,  8=Fe  Pt';  of  No.  1,  (Barba^oa,  Co- 
lumbia), Fe  Pt*;  of  8,  4,  6=Fe  Pt'.  The  lust  is  called  Iron  Platinum  (Eisenplatin) 
G.=14-6 — 15-8,  H.=6. 

RB.  infusible.  Soluble  only  in  heated  nitro-muriatic  acid.  Acts  slightly  on  the 
nu^rnet;  but  this  property  depends  on  the  amount  of  iron  it  contains. 

Hatinum  was  first  found  in  pebbles  and  small  grains,  associate<l  with  iridium, 
rhodium,  osmium,  palladium,  gold,  copper,  and  chrome,  in  the  alluvial  deposits  of 
Bnudl,  Choco,  and  Barba^oa,  in  South  America,  where  it  received  its  name, plat itia, 
ftomplata^  silver,  of  which  word  platina  is  a  diminutive.  Occurs  at  NisAne  Ta- 
gilsk,  and  Goroblagodat,  in  the  Ural,  here,  (as  elsewhere),  in  alluvial  or  drift  mate- 
ritl ;  the  gravel  has  been  traced  to  a  great  extent  up  Mount  La  Martiane,  which  consists 
of  crystalline  rocks.  It  has  been  formed  into  coins  of  eleven  and  twenty-two  rublt^ 
each,  by  the  Russians,  which  are  not  a  legal  tender,  but  pass  conventionally,  and 
principally  in  the  southern  proWnces  of  the  empire.  Russm  affords  annually  about 
800  cwt.  of  platinum,  which  is  nearly  ten  times  the  amount  from  Brazil,  Columbia, 
St.  Domingo,  and  Borneo.  The  amount  coined  from  1826  to  1844,  equaled  2^  mill- 
ions of  dollars.  Platinum  is  also  found  on  Borneo;  in  the  sands  of  the  Rhine;  at 
St  Aray,  val  du  Drac;  county  of  Wicklow,  Ireland;  on  the  river  Jocky,  St.  Do- 
mingo; in  the  California  gold  region  ;  in  traces  with  gold  in  Rutherford  Co.,  North 
Carolina;  at  St.  Francois  Beauce,  etc.,  Canada  East.  Borneo  affords  600  to  800 
pounds  per  year. 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes 
found  of  considerable  magnitude.  A  mass,  weighing  1088  grains,  was  brought  by 
Humboldt  from  South  America,  and  deposited  in  the  Berlin  museum ;  specific  gravity 
18-94.  In  1822  a  mass  from  Condoto  was  deposited  in  the  Madrid  museum,  measur- 
ing two  inches  and  four  lines  in  diameter,  and  weighing  11,641  gi-ains.  A  specimen 
was  found  in  the  year  18*27,  in  the  Ural,  not  far  from  the  Demidoff  mines,  which 
weighed  10  jj  Russian  poimds,  or  11*57  pounds  troy,  and  similar  masses  are  not 
tmcommon ;  tne  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  Demidoff 
cabinet. 

The  infusibility  of  this  metal,  and  its  property  of  resisting  the  action  of  the  air 
and  moisture,  and  nearly  all  chemical  agents,  render  it  highly  valuable  for  the  con- 
struction of  philoso])hical  and  chemical  apparatus;  for  vessels  for  the  concentration 
of  sulphuric  acid;  for  crucibles  and  capsules  in  chemical  analysis;  for  covering 
other  metals,  and  for  painting  on  porcelain.  It  may  be  drawn  into  wire  of  extreme 
tenuity ;  Dr.  Wollaston  succeeded  in  obtaining  a  wire  not  exceeding  the  two  thou- 
sandth of  an  inch  in  diameter. 

The  metal  platinum  was  first  discovered  by  UUoa,  a  Spanish  traveler  in  America, 
in  the  year  1735. 

This  metal  fuses  readily  before  the  "  compound  blowpipe;"  and  Dr.  Hare  suc- 
ceeded in  1887  in  melting  twenty-eight  ounces  into  one  mass.  The  metal  was  almost 
as  malleable  and  as  good  for  working  as  that  obtained  by  the  other  process ;  it  had  a 
specific  gravity  of  19*8.  lie  afterwards  succee<led  in  obtaining  from  the  ore  masses 
which  were  90  per  cent,  [datinum,  and  as  malleable  as  the  metal  in  ordinary  use, 
though  somewhat  more  liable  to  tarnish,  owing  to  some  of  its  impurities. 

PLATINIRIDIUM,  Svanherg,     Native  Iridium. 

In  small  grains  with  Platinum ;  sometimes  in  cubes  with  trunc- 
ated angles,  (f.  15).    H.=6— 7 ;  G.=22-6— 23.    Color  white. 


14  DESCBIPnyE  mikeralogy. 

Composition. — ^Platinum  and  iridium  in  different  proportions.  Analyses  by  Svan- 
berg,  (Jahresb.  xv,  205)  : 

Irid.        Plat       Pallad.     Rhod.         Fe  Cu  Os 

1.  N.  Tagilsk,  7680        19-64        0*89        1-78        =99.11. 

2.  Brazil,  27-79        66-44        049         686         4*14         8-80        /rflkr«=98-02. 
Prinsop,  in  a  specimen  from  Ava  in  India,  found  60  of  iridium  and  20  of  platinum. 

If  platinum  and  iridium  are  isomorplious,  it  is  probable  that  the  proportions  of 
these  metals  are  indefinite.  Dr.  Genth,  after  some  trials,  considers  some  grains  oc- 
curring with  the  California  gold  to  be  Platiniridium.     Am.  J.  ScL  [2],  xv,  246. 

PALLADIUM. 

Monometric.  In  minute  octahedrons,  Haid.  Mostly  in  grains 
sometimes  composed  of  diverging  fibres. 

II.=4-5— 5.  G.=ll-8,  Wollaston;  1214,  Lowry.  Lustre  me- 
tallic.    Color  whitish  steel-gray.    Opaque.    Ductile  and  malleable. 

Composition. — Palladium,  alloyed  with  a  little  platinum  and  iridium.  Infusible 
alone  before  the  blowpipe,  but  fuses  readily  with  sulphur.  By  continuing  the  heat, 
the  sulphur  is  driven  off,  and  a  globule  of  palladium  obtained. 

Palladium  occurs  with  platinum,  in  Brazil.  Quite  large  masses  of  the  metal 
are  brought  from  that  country.  It  is  extracted  from  the  auriferous  sands  by  first 
fusing  it  with  silver,  and  consequently  forming  a  quaternary  alloy  of  gold,  palla- 
dium, silver,  and  copper,  which  is  granulated  by  projecting  it  into  water.  By  means 
of  nitric  acid  all  but  the  gold  is  dissolved  ;  and  from  the  solution,  the  silver  is  first 
precipitated  by  common  salt  as  an  insoluble  chlorid,  an<l  then,  after  separating  the 
ehlond,  the  pallailium  and  coj^per  are  precipitated  by  plates  of  zinc.  Tliis  precipi- 
tate is  reilissolved  in  nitric  acid,  an  excess  of  ammonia  added,  and  then  hydrochlo- 
ric acid  sufficient  to  saturate;  a  double  chlorid  of  palladium  and  ammonium  is  de- 
posited as  a  crystalline  yellow  powder,  which  on  calcination  produces  spongy 
palladium.  The  metal  is  malleable  and  when  polished  has  a  splendid  steel-like 
lustre,  which  does  not  tarnish.  A  cup  weighing  3i  i>4>unds  wa8nm<le  by  M.  Breant 
for  the  mint  of  Paris,  and  is  now  in  the  garde-mcuhle  of  the  French  government 
One  part  funod  with  six  of  gold  forms  a  white  alloy  ;  and  this  com))ound  was  em- 
ployed at  the  suggestion  of  Dr.  WoUuston,  for  the  graduated  part  of  the  mural 
circle,  constructed  by  Troughton  for  the  Royal  Observatory  at  Greenwich.  It  has 
been  employed  for  balances  and  mathematical  and  surgical  instruments. 

A  brown  ochreous  substance  aiwociated  with  the  Palladium  Gold  of  Brazil,  has 
been  considered  k  Pallndium  Ochre  or  oxyd.  It  is  soluble  in  muriatic  acid.  Detected 
by  Johnson  and  Lampadius,  (J.  f  pr.  Chem.  xi,  309). 

IIkxauonal  Palladium. — ^Tlie  native  palladium  also  occurs  in  small  hexagonal  ta- 
bles, with  perfect  lateral  cleavage :  Color  pale  steel-gray  ;  lustre  bright  Occurs  at 
Tilkerode.     It  is  the  Selenpalladite  of  Zinken. 

QUICKSILVER.  Xative  Mercury.  Gediegen  Quecksilber.  Mercurc  Xatif,  //.  Ily- 
drargynim.  Argent um  Vivum.  Spwna  argenti.  Liquor  ^terualis,  Pliny,  Mer- 
curius  of  the  Alchemists. 


Monometric.     Occurs  in  small  fluid  globules  scattered  tlirougli 
gue. 
13-568.     Lustre  metallic.     dAoT  tin-white.     Oi)aque. 


its  fijangue, 


Composition. — Pure  mercury,  (Ilg) ;  with  sometimes  a  little  silver. 

Entirely  volatile  before  the  blowpipe,  valorizing  at  662°  F. :  becomes  solid  at 
— 30*^  F*.,  and  may  l>e  crystallized  in  octaheurons.     Dissolves  readily  in  nitric  acid. 

Mercury  in  the  metallic  state  is  a  rare  mineral;  the  quicksilver  of  commerce  is 
moAtly  obtained  from  cinnabar,  one  of  its  ores.  Its  most  important  mines  are  those 
of  Idria  in  Carniola,  and  Almaden  in  Spain.  At  Idria  it  occurs  int<*rs])erHe<l  through 
a  kind  of  clay  slat-e,  from  which  it  is  (>btaine<l  by  washing.  It  is  found  in  small 
quantities  at  Wolfstein  and  Morsfcld,  in  the  Palatinate,  in  Carinthia,  Hungary,  Peru, 
and  other  countries;  also  at  Peyrat  le  Chateau,  in  the  department  of  the*  Ilautc 
Yienne,  in  a  disintegrated  granite,  unaceompanied  by  cinnabar;  in  California. 


SILVEB. 
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AMALGAM.    Mercure  argentif,  H.    Naturlich  Amalgam,  W. 

Monometric.  Observed  planes,  as  in  264 

the  annexed  figure,  with  also  plane  2. 
Figure  14  common ;  also  17,  18,  19, 
37,  43,  44.  Cleavage :  dodecaliedral, 
in  traces.     Also  massive. 

H.=3— 3-5.  G.=10-5— 14;  13-755, 
Ilaid.  Color  and  streak  silver- white. 
Opaque.  Fracture  conchoidal,  un- 
even. Brittle,  and  giving  a  grating 
noise  when  cut  with  a  knife. 

Compontum. — Both  Ag  Hg*  (=:Silver  34-8, 
qoickftilyer  66'2),  and  Ag  Ilg*  (=^ilver  26-26, 
and  qoicksUvcr  78*75),  are  here  included  as  af- 
ford^ by  the  following  analyses:  1,  Klaproth, 
(Brit  i,  182) ;  2,  Cordier,  (Jour.  d.  Mines,  xii, 
1,  and  PhiL  Mag.  xix,  41) ;  3,  Heyer,  (Creirs  Annal.  ii,  90) : 

Silver.        Mercury. 

1.  AgHg*,  Moschellandsberg         86  64    =100,  Klaproth. 

2.  AgUg*,  Allemontf  27  5  72-5=100,  Cordier. 

3.  "        Moschellandsberg,        25  0  73-8=98-3,  Heyer. 

B.B.  the  mercury  volatilizes  and  silver  is  left  Dissolves  in  nitric  acid.  Rubbed 
o& copper  it  gives  a  silvery  lustre. 

From  t^  Palatinate  at  Moschellandsberg,  in  fine  crytals,  and  said  to  occur  where 
fheveing  of  mercury  and  silver  intersect  one  another.  Also  reported  from  Rosenau 
W  Hungary,  Sala  in  Sweden,  Allemont  in  Dauphind,  Almaden  in  Spain,  and  in  crys- 
t*ls  in  ChiU. 

Abquerite,  Berthier. — ^The  arquerite  is  a  silver  amalgam  from  the  mines  of  Arqueros 
Dear  Coquimbo.  Occurs  crystallized.  According  to  Domeyko,  (Compt.  llend. 
nv,  567),  it  has  the  formula  AgMIg=^ilver  8649,  mercury  13-51^100. 

GOLD  AMALGAM!,  //.  Schneider,  J.  f  pr.  Chem.  xliii,  317. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling. 

Composition, — (Au,  Ag)'  Hg*.     Analysis  by  Schneider, 

Mercury  57*40,         Gold  38-39,         Silver  50. 
fVom  the  platinum  region  of  Columbia,   along  with  platinum.     Reported  from 
^ifornia,  especially  near  Mariposa. 

SILVER.     Gediegen  Silber,  W.     Argent  Natif,  H. 

iTonometric.  Observed  planes  0^\^  I^  ?'2,  24,  33.  Figs.  1,  11, 
^5,  16,  33,  40.  Cleavage  none.  Compound  crystals,  f.  200. 
P^sually  coarse  and  fine  nliform,  reticulated  or  arborescent ;  also 
^11  plates,  and  in  superficial  coatings. ;  also  in  masses. 

H.=2-5 — 3.  G.=10-l— 11-1,  wlienpure  10-5.  Lustre  metallic. 
Color  and  streak  silver-white ;  subject  to  tarnish,  by  which  tlie 
color  becomes  grayish-black.     Ductile. 

Compotition. — Silver,  with  some  copper,  gold,  platinum,  antimony,  and  other 
Oietals.  Berthier  found  in  a  specimen  from  Curcy,  near  Caon,  (Ann.  d.  Minos,  xi, 
^2),  silver  90,  copper  10.  Fordyco  found  in  an  alloy,  silver  7*2,  gold  28;  and  Klap- 
^th,  silver  36,  gold  64;  and  under  gold,  many  other  combinations  of  these  metals 
•f®  given.  John  detected  1  per  cent,  of  antimony  in  silver  from  Johanngeorgeuatadt, 
Wdes  traces  of  copper  and  arsenic.     A  hismuth-silver  from  Copiapo,  S.  A.,  con- 
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IRON. 


Lustre   metallic.     Color 
Ductile   and   malleable. 


COPPER.     Gediegen  Ktipfer'.     Cuivre  Natif,  H,     Venus,  AlchttH, 

Monometric-  Observed  tonus  O^  1,  /,  '?S,  ?|,  33.  Fig.  1,11, 
14,  15,  l«ii,  ITj  18,  32,  33,  and  others.  Cleavage  ncme*  Twins, 
oomposition-face  octahedral.  Usually  massive  and  also  arbores- 
cent^ filiform,  or  in  films. 

H,=2'5— 3.  a=8"94,  when  pure, 
oopper-red.  Streak  metallic  shining. 
Fractore  hackly. 

CW»/>o«*/ioii.^— Pure  Copper ;  but  oflen  contnining  native  silver  djaseminatttd 
iKroQgb  it,  B.B.  fnses  readily ;  on  eooling,  it  ia  covt^red  with  a  coating  of  black 
cizyd.  Dissolves  readily  in  nitric  acid,  witli  the  extrication  of  tbo  red  fumes  of 
nitnrai  Acid,  aod  produces  a  blu^r  ^liolution  witlx  luiimonia. 

**      -'-^  oc4?ur9  in  beds  and  veins  acfouipaiiyiiig  itti  vurioua  ores,  and  sometimes 

1  ^itb  ircm.     It  is  frequently  found  m  looae  maj!««^it  imbedded  in  tbe  eoiL 

erift,  And  tbe  bland  of  Wakoe,  in  Faroe,  it  is  associated  witb  meaotype^  in 

^gdiiJoidp    and    though    moatly    diaseroinated  in  minute   particle*,   sumetime^ 

iicbe^  through  the  rock  with  extreme  beauty.     Common  in  Cornwall,  at  many 

Pthe  mines  near  Redruth  ;  and  also  in  considerable  quantities  at  the  Consolidated 

diMi^  Wheal  Buller,  and  others.     Brazil,.  Chili,  and  Peru  afford  native  copper ;  a 

ow  in  the  musenm  at  Li<jbon,  supposed  to  be  from  a  valley  near  Bahia» 

^*S616  pounds. 

'  metal  haa  been  found  native  Ihroughont  the  red  sandstone  region  of  the 
easti?ni  United  States,  particularly  in  HaAsachusetts,  Connceticiit,  and  more  abun^ 
dautly  in  New  Jersey,  where  it  has  been  met  with  sometime!^  in  fine  crystalline  masses, 
eipecially  at  Brunswick,  Somerville,  Schuyler's  mines,  and  Flemington*  One  ma«s 
from  near  SomerviUe,  on  the  premiaes  of  J.  C  Van  Dyke,  Esq.,  of  Brunswick, 
WAished  *l%  imtinds,  and  i&  eaii!  original! v  to  bare  weighed  128.  Near  Brunswick 
aTem  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several  rods.  Near 
Kew  HuTcn«  Conn.,  a  mass  was  formerly  found  weighing  9<>  pounds. 

Ko  known  locality  exceeds  in  the  abundance  of  native  copper,  the  Lake  Superior 
copper  region,  near  Kewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap 
And  sandstone.  Masses  of  great  ^ize  were  observed  in  this  didtrici  near  the 
OAtonagun  river,  by  Mr.  Seboolcraft,  in  1821.  A  large  mass  wftis  thrown  down  in 
the  Lake  Superior  region,  July  8th,  1863,  at  the  North  American  mine;  it  was 
About  4*)  feet  long,  and  its  estimated  weight  was  200  tons.  This  copper  con- 
tAina  intimately  mixed  witb  it  about  ^  per  cent,  of  silver;,  often  this  metal  is  m 
TiiilllA  grains,  lumps,  or  Jitrings,  and  occasionally  a  mass  of  copper  when  jKdished, 
AppoArs  sprinkled  with  birge  ailver  sp^^t^i  reserabUiig,  as  Dr.  Jackson  obeervea,  a 
porphyrj"  with  its  feldspar  crystals.  The  copper  occurs  in  trap  or  sandstone,  near 
th«  junction  of  these  two  rocks,  and  has  probably  been  produced  through  the  re- 
unction  of  copper  orea.  Strings  of  copper  often  reticulate  through  crystals  of  anal- 
eime  and  preiinite. 
The  copper  of  Chili  abo  contains  silver,  and  aometimea  7  to  8  per  cent 

NATIVE  LEAD.     Plomb  Natif,  H,     Gediegen  Blei,   W, 

Monometric.     Found  in  tliin  plates  and  small  glolmles. 

IL = 1  -5.    G. = 1 1  -445,  when  pure.     Lustre  metallie.  Color  lead- 

(•ay.     Malleable  and  Ductile. 
CompotifMML — ^Pure  lead.     Fuses  ea«Uy,   ooTAfing  the  charcoal   with   a  yellow 


bis  apeci*?9  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor ;  in  lava 
!  MAfletra,  Eatbke ;  at  the  mines    near  Carthageua  iu  Spain;  in  carboniferous 


lime«tonc  near  Bristol,  and  at  Kenmarc,  Ireland  ;  ret^entlVt  according  to  K.  P.  Greg, 
Jf.y  in  thin  sheets  in  rod  oxydof  lead  near  a  baaattio  dyae  in  Ireland. 

IRON.    Oediegen  Eisen,  W.  and  Z.     Fer  Natif,  H.    Matv.  AUKsm, 

I  Monometric,    Cleavage  octahedral. 


ft  T^trroZj    iT'ilr/r'i  frLz^-r-*    ':  i  cr-^ril     :*  nfce  ric  ir»>n  from 
fjxli  r:  V.   -'y.  C     L^=:r^  ziTtill::'     C  ".  r   Ir >:.-2::r&j.    Streak 

«iiii^.    r  Tfcrr^Tr  L»rril j.    I^i  rrilr.    A  i-s  ?rr  r^"  t  >-  the  magnet 

?'ir_-*  r-.i-  «I5»:«-JK*-I  ••-  :•*  :rf  T-rr-isrTX  '"-T—  ^-**  -•^^  -r-'riwrr^fi  at  Cuiflia, 
OwJ.  i-—  •■■.•iL*'>'—  E-  11-  Li  :  ]i^  -  I'r'i  .  -vi-.s^r  :t  i  M^i  *:  iat*  >«Mn  foand 
21  I  '■'i^  :t  -'JT-  rw.  zxi-.i^*  •.!:■.  k."i.~:4,'r:  : ;  i  zuls*  :■'  n_  r*-=-li.i-?  r--*ek.  It  eon- 
i^nt^ri  rn::*!-'-!  _i  *aj*  :r;*i  a""  i^  h:  "»!L  :i  :-  ■•■jrf  L-»- ;-:-i.  tz.!  it  Lad  no  ob- 
T-j-ju.  -"T-^i.'  7*  *crti*.'r=r*.  i.:-r  ▼u*  *:it  irTel::ei":7  ?■:•.•_=-£  -r^i  zitsie  »ud.  M  in 

T^r^^c-  f^-^.'-^ifi*  fcr*  *js«:  rr^'-r-i :.  Ii-t  ":■--.-    ^:-zz  L     •??*=:■*?  o«KnKH  cm* 

xr^r^-rz  -1  -i_i   .I.-  "'  g  ii.  t:.  :r.r  r  :it  :-:i^l.'=.-rf:*  i:.^r»jil  iz.iL:.  1*t»  in  Ab- 

5i«*=-*-     I:  i5  ri-ri -crrfcTrfc.-r  ::  i^ii-l     .-  =;  i4    ?-"CC    tvi-"-:^.  ISW.  !*&,  where 

vrX^  J.  .■.-t^-.-r*  LT*  -ZjT^.t.    Zfi.* 

nR-i«  --7  Tif«Lz.f  ^-f  i  =*ri-"  •!*  rr*^-*  tli:  -r-rt  if:rs;>.-:  "- j  i;.  le  «^l^«^<d  the 
pwzi  :!  --L--  fc-r.  vi  :f  *£  fciii  ^: ".-::.-  .:  s-iItLi:*  f  :•  r:-rr*:-  -.ir  £*ic  o€  &  mi- 
<n*^.:*  ▼•J'i  «*tli  vir- tItt^  i?  *  rrxj-i  .f*rw--  ■>.- i">.*sz.:.  r-.T,*  m  d^pofit  of 
*««:*r     Lii:^  1_«  trill*  :iTr=  -r-E^r   :■:•:**.:  ill    I-::-:*:^^  <:  .-r-.j^r  is   cmtailine 

K':f:---.r>  >i  -amZj  i-:-i--iii*  :  :  r"  jf  r  Jr-:.  :f -i.k-r"..  r-fsiir*  a  s=aU  per  cenl- 
ar%  ".f  -i+r  ~ •r'-kli  u  .•iTiil:.  z-at^ti--:*-:.  :i-.  ^.TTT•  zirrni-z:::  aIk*"  ph^'>»phora8 
«c:=/:i  I.*  ft  :i-?T>irT^  nlji-r  :i  *-:TJLzr*"*.  .1-^.  -  :i.  i^  -t  :-!-':*=.«*.  chlorine. 

F'.*  t  T'-r.s-w  ■.  r*i«*r*  ■:-  rz-rt-r.r!.  irr-  «--=  F^iii^-liTr-j'*  H^siwon^rbiKh  of 
OL*=i*:  M::rr»:  -rj.'*:!,  ^r  i  S-TT'-rr.  tz:*.  i  .  t-  .  i::.  >  .  :t.  :::.  t.  :.  c^peoUlly 
tt*  ll.*-.  "rilj-  i*  \  £rz,-irii  lo:--  -i:.-  .f  -it  s-'jt-  r  -»-::'::  f-.'.".  ;::a::c-*  of  AnAlvw«; 
aIk.  •Tr-j:  r:'«  vl^^ril-ziviT-  F  r^  i.  —  j. r  * :  r  :>4+— :>+>.  t-  rti.  and  1:«10— 
I»i:  :  :•':  »:*.>  >*r^r-:A-::i  :-  v^:^--..  >  -f.'rvW  >.  .:Ur£r.  LirK  t  W.Ann. 
irrx-  i-"  ."tti-t-:  i-  Ail.  ,-.'<.:  ;i\  it.  -  -.^r.  ^j.  7A:-tr*  i-  Az:>  J.  ScL  by  C. 
f  -i^;-!-:  r* T-^::*'.!".  ii.  '-'  t  >.  :■  It.  t;.  x.  iii  »  V-'-:-:  tai-t  by  J.  Lav- 
•«.'-.  -^.J-i.  .zV:."_  xrril  tlr  f  H.^-a-i: ,:  ir^  a  f-  t  i- a'.v*-*  :  :.  IvrrVliu*.'  K.  V.  Ac. 
H.  :•:■*  ?  -iv  xxii::.  1=".;  =.r-rr^r:i_L.  ?— J.  IrxTi::.  ^  -  ;  J.  W.  <  Clarke, ^o*-*- 
e-rL     4   T   i£.:^vr.   BazzIhJ.  Z-.::s.  is.  ?i?.  al  :  F^  ^v  xxti:.  ::?. 
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Chromiron. 

1-4^ 

Gangne.        Oi^ 

l:^ 

100-000  l«xvss  )?9-i2i;  i^S  iij 

Om  of  tfc«  nflU  otnorfiBanr  of  th«<M  iron  inrteorite*,  prwerve^l  in  anv  eollee- 

liM.  fa  Mvmtfc^aUCoUe««  cabinet.     It  w«rfi,  1^x5  iKj,  .   j^.^^^^  ,^;^  ^^ 

4i^  iMh«:  hMU  tvofeet  four  inehet :   b«cht  on^  ftn.t  four  inohw.     It  has  been 

fmA  Ij  a  ILflhip«d.(Am.  Jour.  5.01.   «ti.  il . ,.  al*.,  i  y  R   SiUiman,  Jr..  and 

3ii'ii;\tj^S"'*  — ^^^TTTf^rred  to  in  th» 
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found  to  oontain  Iron  900210  92*912,  nickel  8-80  to  9'674.  The  cryBtalllne  struc- 
ture of  this  iron  is  very  remarkable  as  developed  by  nitric  acid  on  a  polished  sur- 
&e«L  Silliman  has  observed  that  the  nickel  is  segregated  along  the  lines  of 
eryttallization,  and  that  it  is  not  uniformly  alloyed  with  tne  iron,  as  had  been  previ- 
odsly  supposed,  (eommunicated  to  the  author).  It  was  brought  from  Red  river. 
Still  more  remarkable  masses  exist  in  South  America ;  one  was  discovered  by  Don 
Rubin  de  Celis  in  the  district  of  Chaco-Gualamba,  whose  weight  was  estimated  at 
tO,000  lbs.,  and  another  was  found  at  Bahia  in  Brazil,  whose  solid  contents  are  at 
lesst  twenty-eight  cubic  feet,  and  weight  14,000  lbs.  The  Siberian  meteorite,  dis- 
covered by  Pallas,  weighed  originally  1600  lbs.  and  contained  imbedded  crystals  of 
ehrvsolite.  Smaller  masses  are  quite  tonmion.  Meteoric  iron  is  perfectly  malleable, 
snd  may  be  readily  worked  into  cutting  instruments,  and  put  to  the  same  uses  as 
manufaotnred  iron. 

IL  Bahr  has  observed  ffrains  of  native  iron  in  a  fragment  of  petrified  wood. 
Tlie  iron  was  mixed  with  Umonite  and  organic  matter,  and  is  supposed  to  have  been 
produced  by  the  deoxydation  of  a  salt  of  iron  by  the  organic  matter  of  the  wood. 
He  ealls  the  iron  Sidero/errite, 

NATIVE  TIN. 

Dimetric.  1  :  1  (over  basal  edge)=57°  13',  over  pyramidal 
=140°  26',  li  :  li(oyer  basal  edgc)=4:2o  11',  over  pyramidal =150° 
31';  a=0-38566.  Eeported  as  occurring  in  small  grayish-white 
metallic  grains  along  with  the  Siberian  gold. 

GompanHan. — Tin  with  some  lead.     Hermann^  J.  f  pr.  Ch.  xzxiii,  800. 
Hie  above  angles  are  from  artificial  crystals  galvanically  deposited,  measured  by 
Miller. 


ARSENIC  GROUP. 

1.  Absenio  Sbction  :  Hexagonal  or  rhombohedraL  Iridosmine,  including  New- 
janakite,  (Ir,  Rh)  Os,  and  Sisserskite,  Ir  Os* ;  Tellurium,  Te ;  Bismuth,  Bi ;  Tetra- 
^ymite, (Te,  Bi);  Antimony,  Sb;  Arsenic,  As;  Arsenical  Antimony,  (Sb,  As.) 

2.  Sulphur  Section  :  Trimetric  or  monoclinic.    Sulphur,  S;  Selenium,  Se. 

^IDOSMINE.     Native  Iridium.     Osmium-Iridium.     Irid-osmiimi.     Newjanskite, 
Haid.     Sisserskite,  Uaid. 

Hexagonal.  Rarely  in  hexagonal  prisms  with  replaced  basal 
^ffes ;  pyramidal  angle,  127°  36',  basal,  124°.  Commonly  in  irre- 
gular flattened  grains. 

H.=6— 7.  G.=19-3— 21-12.  Lustre  metallic.  Color  tin-white, 
and  light  steel-gray.     Opaque.    Malleable  with  difficulty. 

C(mipositum. — ^Analyses : 

1.— Iridium  46*77,  osmium  49*86,  iron  0*74,  rhodium  8*16,  Berxeliut,  (Pogg.  xxxii), 
corresponding  to  Ir  Os  [=Iridium  49-78,  osmium  50-22=100].  This  variety  occurs 
wi flat  scales.  H.=7.  G.==19-886— 19471.  Color  tin-white.  From  Katharinen- 
burg. 

1 — Iridium  25,  osmium  75=100,  corresponding  to  Ir  Os*  [=Iridium  24 '88, 
<*mimn  76-l7«=100].  In  flat  scales,  often  six-sided.  This  compound  may  be  a 
Qttzture. 

8.— Ir  08*=Iridium  19-86,  osmium  80-14=:l 00.  In  six-sided  scales.  Color  steel- 
gray.    H.=7.     G.=21118, -Row.     From  Nischne-Tagilsk. 

i— Iridium  72-9,  osmium  24*5,  Fe  5  6=100,  Thomsoiu  From  Brazil  Color  steel- 
gray.    G.=19-6. 


LOGY, 

Ko.  1  is  Hfti(]inger*s  JWi^aniJttftf,  and  2  and  8  hif  SiuerakitB,  names  derived  from 
the  naniea  of  locAlitieB, 

At  A  lugji  temperature  the  Sisserakite  givea  out  oamhim,  but  undergoes  no  further 
(*lmnge«  The  NewJiLnskitc  is  not  d<M;omposed  and  doca  not  give  an  usmium  odor 
With  nitre,  the  chwriicteriistic  odor  of  osniiuni  ig  soon  perceived,  and  a  mase  obtain^ 
siduble  in  water,  from  which  a  green  procipitnte  ie  throi^Ti  down  by  nitric  aeid. 

It  oi!ear»  with  plHtitiuiii  in  the  prtivince  of  Chot^o  in  South  America,  and  in  tiif 
Ural  luountains.  It  was  fir*t  distinpiiished  by  Dr,  Wollaston,  who  diftcoverod  thit 
the  sjieciniene  were  an  alloy  of  iridium  and  osmium.  It  is  rather  abundant  with 
the  alluvial  gold  of  California,  occiirriiig  in  amall  bright  lead-colored  eealea^  «unu- 
timee  eix-atded.  Also  found  in  the  gold-washings  on  the  rivers  da  Lonp  and  dot 
riantes,  Canada. 

TELLURIUM.     Gediegen  Sylvnn,   W.     aediegen  Tcllur,   ffaun,   and   L,    Tellow 
Natif  Am■o-fer^if^^^e,  E. 

Hexagonal  B :  ^=86^  57',  a  Rose ;  0 : 7?=123^  4',  a^VSSm, 
Obsei-vod planes,  R,—Ii,  I,  O;  E,—E  (over  base)  -113^52', 
In  f^ix-Hided  prisms,  witli  ha^al  edges  replaced.  Cleavage  :  lateral 
perfect,  1»asal  iinperfeet,     Commonly  massiive  and  granular. 

IL=2— 2-5.  G.==0'1— 0*3.  Lu»tre  metallic.  Color  and  streak 
tin-wliite.     Brittle. 

C<>mp<mtion, — ^Accordingto  Klaproth,  (Beit,  iii,  2).  Tellunwn  92'55,  iron  '7'2,  it>3 
jgold  0*25.  A  ipecimen  from  N^agyag  afforded  PeU,  (Pogg.  Ivii,  1842,  447),TeUuniW 
.97 -215,  and  gold  2*7 86,  with  (i  traee  of  iron  imd  sulphur.  It  fusoa  rcadil^^  on  char- 
coal,  Earning  with  u  greenish  flame»  and  volatilizes  almost  entirely  in  white  vapon^ 
forming  a  wliit,e  areola  on  the  ehareoal,  red  at  the  border. 

Native  tellurium  oeeiirs  at  the  mine  of  Maria  Loretto,  near  Zaiathna,  in  Tnintyl' 
vania,  in  sandstone,  accompanying  quarts,  iron  pyrites,  and  gold.  About  furly 
years  since  it  was  found  in  consideraole  abundance,  and  wa^  melted  to  extras;!  Uv« 
amall  quantity  of  gold  it  Gontains. 

BISMUTH.     Gediegcn  Wismuth,  IT,     Bisemutum,  Affricola,    Plumbum  CSsoiOHni 
Tectum  Argenti.     Antimonium  Feniininum. 

Hexagonal  R  :  i?=87°  40',  G.  R<^e ;  O  :  i?=123°  36';  a^ 
1  -3035.     Observed  planes,  R,  —R,  O,  2,  and  —2 ;  2  :  2  =  60«=  m 

Cleavage:  basal,  perfect,  2,  — 2,  less  so.  Also  in  reticulated  and  ar 
borescent  shapes;  ffdiated  and  grannlar. 

1L=:2— 2%5.  G.=J>727.  Lnstre  metallic.  Streak  and  color 
silver-white,  with  a  reddish  hue ;  sul»Ject  to  tarnish.  Opaone. 
Fracture  not  ol>servable.  Sectile.  Brittle  when  cold,  but  wnen 
heated  soniewliat  malleable. 

CoTTijpn^tVion.^— Pure  Bismulh,  excepting  oeeasionally  a  slight  admixture  of  arsani^ 
_  Uses  readily;  funiug  temperatUTQ  476*'  F*  B.C.  cviiporatea.  and  leavea  a  ytllo^ 
coating  on  the  ehareoal.  1>isftolve«  in  nitric  acid-,  snbacquent  dilution  oauMit 
whtt«  preeipitate.     Cr^itallixcs  readily  from  fusion. 

Bi«rimth  Oicurs  in  vriti*  tn  gneiss  and  elay  slate  accompanying  variona  «f<ii^ 
attver,  eolmtt,  ]m<K  and  xine.  It  is  most  abundant  at  the  silver  and  cobalt  vAnm^ 
Saxon Y  and  litdteniin.  •S.^hneeWrg,  Altenberg,  JoachimstahV  JohaninT,uir.»*'fistAiti 
^le.     It  hail  aliw*  bi^Hi    f*>«nd   iit  Modum  in  Norway,  and  Fahlnn  in  ^^ 

SchnrcWrit  it   forms  flbor©4Ci'nt  delineatioos  in  brown  jasper.     At  I  "^ftt 

'«'  "1  elsewhere  in  Cornwall,  and  at  Corraek  Fell  in  CuuiborkiiU,  il  » 

"  r«  of  eobalt;  formerly  from  near  Alva  in  Stirlingsbire, 

••  in  Monroe,  Conn.,   it   is  aasoeiated  in  small   cjuantiliai  wftk 
^'  fe  of  lime,  galena,  blende^  <^c.,  in  qtiartx;  al«o  at  Brewei^od*^ 

CI. .  .     :.  , ,   ::    net,  South  Carolina* 
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TETRAD YMTTR    Telluric  Bismuth.    Tellurwismuth.    Bornite. 

Rhombohedral.  0:Ji=llS^  38',  jR:Ii=Sl''  2';  a=l-5866. 
-2  :  —2=66^  40',  O  :  —2=105°  16'.  Crystals  often  tabular. 
Cleavage :  basal,  very  perfect.    Also  massive,  foliated  or  granular. 

IL=l-6 — 2.  G.=7-2 — 8-44.  Lustre  metallic  splendent.  Color 
pale  steel-gray.    Not  very  sectile.    Laminee  elastic.    Soils  paper. 

Oompontion. — ^Bi  and  Te  in  different  proportions  according  to  6.  Rose,  the  two 
bemg  isomorphous,  and  the  other  ingredients  unessential  Hausmann  sustains  the 
same  view. 

Analyses:  1,  Wehrle,  (Schw.  J.  lix,  482);  2,  Berzelius,  (K.  V.  Ac  H.  1828,  183); 
S,  Wehrle,  (Baumg.  Zeit  ix,  144;  4-6,  C.  Fisher,  Jr.,  (Am.  J.  Sci.  [2],  vii,  282);  6, 
C.  T.  Jackson,  (This.  Min.  8d  edit..,  p.  712);  7,  F.  A.  Genth,  (Am.  Jour.  Sci.  [2],xvi, 
81);  8-9,  Damour,  (Ann.  Ch.  Phys.  [8],  xiii,  872). 

1.  Schubkau,  Te  84-6    S  48  Se  trace  Bi  C000=99-4,  Werhle. 

i         "  86-06     4-82     6880,  gangue  0-76=99-42.  Berzelius. 

t  Deutsch-Pilfen,        29*74     288     61-16,  Ag  207=96-29,  Werhle. 

i  Fluvanna  Co.,  Va.,  86-77     6*81         61-66,  Fe  1*26,  gi  8-86=:99-84,  Fisher. 


4-82 

2-88 

6-81 

7-28 

8-66 

6-27 

trace 

8-16 

1-48 

i         "  87-96  7-28  64-81=100.  Fisher. 

«.  Whitehall,  Va.,        86-06  8*66  68-80,Au,I?e,  Si  2-70=100-20,  Jackson. 

1  Davidson  Co.,  N.C.  88-84  627  trace  61  •36=100-46,  Genth;  G=7-287. 

I  Bnail  Bamite,         16-98  8-16  1-48  7916=99-71,  Damour. 

9.         **'  16-68  4-68  78-40=98-66,  Damour. 

Dr.  F.  A.  Genth  finds  no  sulphur  and  little  selenium  in  the  Fluvanna  Co.  mineral. 

B.B.  fuses  instantly,  tinging  the  flame  blue,  and  covering  the  charcoal  wiUi  a 
whitish  or  yellow  color,  red  at  the  margin  in  the  seleniferous  variety.  In  an  open 
tube  gives  off  white  fumes ;  also  a  reddish  sublimate,  and  the  odor  of  selenium  from 
the 'Narginian  ore. 

Occurs  at  Schubkau  near  Schemnitz ;  at  Rctzbanya;  at  Tellemark  in  Norway;  at 
Baetnaes,  Sweden  ;  at  Deutsch-Pilsen  in  Hungary.  San  Jos^  in  Brazil  (Damour's 
analysis).  In  the  United  States,  at  ftho^, Whitehall  gold  mines,  Spotsylvania  Co., 
at  Monroe  mine,  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  Virginia,  associated 
with  native  gold ;  in  Davidson  Co.,  North  Carolina,  about  five  miles  west  of  Wash- 
ington mine,  in  foliated  scales  and  lamellar  masses  along  with  gold,  copper  pyrites, 
magnetite,  epidote,  limonite,  etc. ;  it  was  partly  altered  to  a  combination  of  tel- 
lurous  acid  and  oxyd  of  bismuth,  with  but  little  of  carbonate  of  bismuth  (Genth, 
loc  cit,) 

ANTIMONY.     Gedigen  Antimon.    Spiesglas,' IT.    Antimoine  Natif, //. 

Ehombohedral.  E  :  7?=87o  35',  Eose,  0  :  7?=123Q  32';  a= 
1-3068.  Observed  planes,  li,  6>,  i, — 2,  i2  ;  O  :  ^  (cleavage  plane) 
=1420  58',  J:i=117o7',  2:2=89^25',  i:i=1440  24^  0:i== 
1590  26',  0 :  2=108°  20'.  Cleavage :  basal,  highly  perfect ;— i  dis- 
tinct. Generally  massive,  lamellar;  sometimes  botryoidal  or  reni- 
form  with  a  granular  texture. 

IL=3— 3-5.  G.=6-646— 6-72,  6-66— 6-62,  crvstals,  Kengott. 
Lustre  metallic.  Color  and  streak  tin-wliite.  Rather  brittle ;  not 
ductile. 

Compontion. — Antimony,  containing  sometimes  silver,  iron,  or  arsenic.  Analysis 
by  Klaproth,  (Beit  iii,  169) :  from  Andreasberg,  Antimony  08,  silver  1,  iron  0*26 
=99-25. 

B.B.  soon  melts  to  a  globule,  which  continues  to  bum  though  the  heat  be  re- 
moved ;  a  continuation  of  the  heat  causes  it  to  evaporate  in  white  fumes,  which 
are  deposited  aroimd  the  globule.  Under  the  microscope,  yellowish- white  octahe- 
drons are  seen  to  be  first  £)rmed,  and  subsequently,  prismatic  crystals  of  oxyd  of 
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nQtimony,  with  which  at  last  the  whole  globule  is  coyered  Cry»t«llice6  readily 
from  fuRion. 

Occurs  ill  lamelliu'  concretions  in  limeBtone  at  Sahlherg,  near  Bahl  in  Swedeo  ; 
at  Andreiisberg  in  the  Qartz;  in  argentifercma  veins  in  gneiss  at  Allemont  in  Danph* 
iuy ;  at  Fndbrani  in  Bohemia;  in  Mexico,  and  otberpljicea, 

Af.TBMn>  Form. — OxydJzes  on  exposure  and  forms  Valentinite^  (Sb). 

ABSENIGL     Gediegen  Arsenik^  W.   Arsenicum.    Af^yi^v,  A^^tt^ttntf. 

Ehombohedral.  72  :  ^=85°  41',  O  :  7?=122^  9\  a—l*S719. 
Observed  forms  H,  — i,  0;^:  — J=113^  21'.  Cleavage :  basd, 
imperfect.  Often  graiiiilar  massive ;  sometimes  reticulated,  reni- 
fomi,  and  stalactitic.     Structure  rarely  columnan 

II.=3'5.  Ct,=5'93.  Lustre  nearly  metalUc.  Color  and  streak 
tiu-wliite,  tamishiDg  soon  to  dark-gray.  Fracture  uneven  and 
fine  grauiilar, 

Oom^imiion, — ^Arsenio,  often  with  some  antimony  and  traces  of  iron,  ailTer*  gold, 
or  biimnth. 

B.B.  volatilises  in  white  famefi«  having  the  odor  of  garlic^  if  heated  nearly  to 
redaeis  it  burns  with  a  pale  bluish  fJame,  giving  out  alUaceoua  fumes. 

Katire  arsenic  commonly  occurs  in  Vtiina  in  crystaLline  rocks  aud  the  older  schists, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  oru,  realgar,  blende,  and 
other  metallic  minerals. 

The  ailvcr  mines  of  Freiberg,  Annaberg,  Marienber^»  and  Sohneeberg»  afford  thia 
motal  in  confitderablc  quantities;  also  JoachimMuhl  m  Bohemia,  Andreasberg  in 
the  Harte,  Kapnik  in  TrantiylTattia,  Orawitza  in  thuBannat,  Kongsbergin  Norway* 
Zimeoff  in  Sibuna,  in  large  masaes,  and  St.  Maria  aux  Mines  in  AlaiEice,  In  the 
United  States  it  has  been  observed  hj  Jackson  at  Hayerhill,  N.  H.^  on  the  estate  of 
Mr.  Francis  EimbaU,  in  thin  layers  in  dark-blue  mica  slate,  stained  by  plumbago, 
and  containing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  ri.  IL 

The  name  Anenio  is  derived  from  the  Greek  flfpfvivov  or  •p<rt¥ttrw,  maMcutini^  * 
term  applied  to  orpiment  or  sulpburet  of  arsenic,  on  account  of  its  potent  propaf- 
ties.  Brisithaupt's  arsenglanx  from  Marienberg,  is  arsenic  impure  with  8  par  oeol* 
of  Bismuth.     G.=5'86— 5-3».     H,=2. 

Altcrkd  Forms, — Oxydizes  on  exposure,  producing  a  black  crust*  which  is  a  mix* 
litre  of  arsenic  and  arsenoHte  {Xb)j  and  also  pure  arsenoUte. 

ARSENICAL  AKTIMONY.     Arsenikantimon.     Antimon-orsan.  I^avm, 

Rhombohedral.  In  reniform  mass^  and  amorphous ;  stnicture 
curved  lamellar ;  also  fine  granular, 

H.==3  5.  G.=6  13,  Thomson;  6203,  Rammelsberg,  Lmtr^ 
metallic,  occasionally  splendent ;  sometimes  dull.  Color  tin-white> 
or  roddish-gray ;  often  tarnished  brownish-black. 

OM»ipo#ilio».—SbA»*= Arsenic  6S*fl2»  antimony  86'88.  Analysis  by  Rammelabai^ 
of  the  AUcmout  ore  (Ist  Supp.  13):  Arsenic  62-16,  antimony  87 '815— 100. 

B.R  *mit*  ffirn***  of  arsentu  and  antimony,  and  fuses  to  a  metallic  globule,  whidi 
tal       *  '^  ny,  leaving  oxyd  of  antimony  on  the  charcoal 

'  it  Allemont;  also  at  Prribram  in  Bohi^mia,  where  it  was  ob- 

ftviT..t  ;.v  /.ipiH.  4M  irH-ianic  veins,  associated  with  blende,  antimony^  spathic  iron, 
Ae. ;  at  ^hladming  in  ^yria^  and  Andreasberg  in  the  II«^ 

NATIVE  SULPHUR.     Natarlicher  Schwefel    Soufra,  S. 

Triraetric.  /:  /=101^  46',  0 :  11=113°  &;athi  e^2'3U :  l" 
1'23- 
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0 :  i=134o  47'.  q 
0  :  i=123«>  30'.  O 
0  :  1=108°  19'.     O 


18=115°  53'. 

li=117°  41'. 

:  11=1280  12'. 

265 


1  : 1  (mac.)  =106°  25'. 
1 : 1  (brach.)=  S5o  07'. 
1  : 1  (bas.)  =143°  23'. 
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Fracture    conchoidal, 


Cleavage:/,  and  1, 
imperfect  Twins, 
compoeition-face,  /, 
sometimes  prodnc- 
ine  crucifonn  crys- 
tal. Also  massive, 
sometimes  consisting 
of  concentric  coats. 

H.=l-5— 2-5.  G. 
=2-072,  of  crystals 
from  Spain.  Lustre 
reeinons.  Streak  sul- 
pLup- yellow,  some- 
times     reddish    or 

greenish.      Transparent — subtranslucent. 
more  or  less  perfect.    Sectile. 

Oompontian, — ^Pnre  sulphur,  but  often  coDtaminated  with  clay  or  bitumen ;  bums 
vith  a  bluish  flame  at  a  low  temperature,  with  the  strong  odor  of  sulphurous  acid ; 
becomes  resinously  electrified  by  friction ;  is  insoluble  in  water,  and  not  acted  on 
by  the  acids. 

Snlpbur  is  dimorphona,  the  crystals  being  obtuse  oblique  rhombic  prisms,  of  90^ 
tV,  and  inclination  of  the  vertical  azis=96^  46',  when  formed  at  a  moderately  high 
temperature,  (125  C,  according^  Frankenheim). 

The  great  repNoeitories  of  ralphur  are  either  beds  of  gypsum  and  the  associate 
rocks,  or  the  regions  of  active  and  extinct  volcanoes,  hi  the  valley  of  Noto  and 
Htizaro  in  Bicily,  at  Conil  near  Cadiz  in  Spain,  Bex  in  Switzerland,  and  Cracow  in 
Poland,  it  occurs  in  the  former  situation.  Sicily,  and  the  neighboring  volcanic 
iiles,  the  Solfatara  near  Naples,  the  volcanoes  of  the  Pacific  ocean,  dec,  are  localities 
of  the  latter  kind.  The  crystals  from  Sicily  are  sometimes  two  or  three  inches  in 
diameter.  It  is  also  deposited  from  hot  springs  in  Iceland ;  and  in  Savoy,  Swit- 
zerland, Hanover,  and  otner  countries,  it  is  met  with  in  certain  metallic  veins ; 
near  Cracow  and  in  Upper  Egypt  there  are  large  deposits.  A  fibrous  variety  is 
found  near  Biena  in  Tuscany. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Yirnnia,  <fec.,  and  aUo 
in  coal  deposits  and  elsewhere,  where  sulphuret  of  iron  is  undergoing  decompo- 
lition ;  also  in  nucroscopic  crystals  at  some  of  the  ^Id  mines  of  Virginia  and  North 
Carolina ;  and  as  a  powder  in  the  Western  lead  regions  in  fissures  in  the  limestone. 
It  occurs  in  small  masses  in  limestone  on  the  Potomac,  twenty-five  miles  above 
Washington. 

The  sulphur  mines  of  Sicily,  the  crater  ofYulcano,  and  the  Solfatara  near  Naples, 
ifford  immense  quantities  of  sulphur  for  commerce.  It  is  also  largely  obtained  in 
KHuting  the  solphurets  of  iron  and  copper. 

This  species  is  homoeomorphous  witn  Barytes  and  Marcasite  if  11  be  taken  as  the 
^t  macrodome.    The  above  figure  is  by  Scacchi  of  Naples. 

NATIYE  SELENIUM. 

Monoclinic,  according  to  Mitscherlitoh.  In  incrustations  of  a 
Buhmetallic  lustre,  and  grayish  or  brownish  black  color ;  trans- 
lucent and  red  in  thin  splinters.  Powder  deep  red.  H.=2"0. 
Q.=4.3_4.32.    Brittle. 

Observed  by  Del  Bio,  at  Cnlebras  in  Mexico. 
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SELENSULPHUR. 
Resembling  sulphur,  but  of  an  orange  or  brownish  color. 

6.6.  on  charcoal  bums  readily,  yields  fumes  of  selenimn  and  sulpharona  leid. 
From  Yulcauo,  one  of  the  Lipari  Islands.  Also  observed  by  the  author  at  TTiUiKa, 
Hawaii. 


CARBON  GROUP. 
DIAMOND.    Adamant     Demant,  W,    Diamant,  Z.  and  K    'A^/ia^. 

Monoinetric.    Observed  planes,  1,  2,  ly  (9,  35,  «f ,  i^ ;    often  te- 
trahedral  in  planes  1,  2,  and  3f .    The  annexed  figures,  (266,  267, 

S lanes  3f) ;  also  f.  11, 14, 15,  19,  49,  51,  t$,  similar  to  f.  33 ;  65^ 
6, 185.  Tlie  faces  often  convex.  Cleavajgo :  octahedral,  highly 
perfect.  Twins,  f.  200,  plane  of  composition  octahedral ;  also  t 
185,  of  the  same  kind,  but  the  crystal  shortened  in  the  direction  of  an 
octahedral  axis ;  also  f  267A,  same  repeated.    Rarely  massiTe. 

266  267  267  A 
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II.=10.     G.=3-5295,  Thompson  ;  3-55,  Pelouze.     Lustre  brill- 
iant adamantine.     Color,  white  or  colorless :    occasionally  tinged 
Jrellow,  red,  orange,  green,  brown,  or  black.    Transparent ;  trans- 
ucent  when  dark  colored.     Fracture  conchoidal. 

Composition. — ^Thc  diamond  is  pure  carbon  crystallized.  It  bums,  and  is  whoIlT 
consumed  at  a  temperature  of  14^  Wedeewood,  producing  carbonic  acid  cas.  It  u 
not  acted  on  by  acids  or  alkalies.   Exhibits  vitreous  electricity  when   ruboedi 

Index  of  refraction  2*489.  Tlie  refraction  of  light  by  the  diamond  is  often  irrM- 
iilar,  probably  arising  from  the  cause  which  has  produced  the  convex  forma,  ill 
■ome  plates  from  crystals,  Descloiscaux  has  observed  a  fixed  star  of  six  symmetrkal 
rays,  and  in  others,  allied  in  character,  the  rays  were  replaced  by  three  larg« 
elliptical  areas.  Descloiseaux  shows  that  the  rays  are  symmetrical  with  rcferenoi 
to  the  faces  of  the  octahedron,  and  supposes  them  to  1h)  uue  to  foreign  matter. 

The  diamond  appears  generally  to  occur  in  regions  that  afford  a  laminated 
granular  quurtz  rock,  called  itarolumitr,  which  ^lertains  to  the  talcose  series,  and 
owes  its  lamination  to  a  little  tnfc  or  mica.  Tins  rock  is  found  at  the  mines  of 
Brazil  ami  the  Urals ;  and  also  in  Georgia  and  North  Carolina,  where  a  few  diamonds 
have  )ieen  found.  It  ha.4  ulso  been  detected  in  a  Hpecics  of  conglomerate,  composed 
of  rounded  silifeou^  pobblct,  quurtz,  chiilcodony,  etc.,  cemented  b}*  a  kind  of  ferm- 
ginous  clay.  Diamonds  are  usually,  however,  washed  out  from  the  soil.  Aceordinr 
to  H.  Ilenis  (Ann.  des  M.  [8J,  xix,  602)  the  diamond  in  Minas  Ueraos,  Brazil,  is  fonnl 
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in  two  different  deposits ;  one  called  gurgulho,  consisting  of  broken  quartz,  and 
covered  by  a  thin  bed  of  sand  or  earth  ;  the  other,  cascalho,  of  rolled  quartz  pebljUis, 
united  by  a  ferruginous  clay,  resting  usually  on  talcose  clays,  the  whole,  the  debris 
from  talcose  rocks.  The  first  deposit  affords  the  finest  diamonds,  and  both  contain 
aUo  ^old,  platinum,  magnetic  iron,  rutile,  <&c.  The  most  celebrated  mines  are  on 
the  nvers  Jequitinhonha  and  Pardo,  north  of  Rio  Janeiro,  where  the  sands  (the 
waters  being  turned  off)  are  washed  by  slaves.  It  has  lately  been  found  in  Bahia, 
on  the  river  Cachoeira,  at  the  mines  of  Surua  and  Sincora ;  and  Damour  has  recog- 
nized in  the  sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon 
ttystals,  diaspore,  magnetic  iron,  gold  in  grains,  anhydrous  phosphate  of  alumina 
and  lime,  a  silicate  of  yttria,  and  a  hydro-phosphate  of  yttria.  At  Bagagem,  Minas 
Geraes,  an  enormous  diamond  of  247^  carats  has  recently  been  found. 

The  Ural  diamonds  occur  in  the  detritus  along  the  Adolfskoi  rivulet,  where 
Worked  for  gold,  and  also  at  other  places. 

In  India,  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  Masuli- 
patam,  where  the  famous  Kohinoor  was  found;  but  there  are  now  only  two 
places  of  exploration,  and  those  are  let  to  some  of  the  natives  for  less  than  26 
vanes  a  year ;  and  if  the  hands  find  a  stone  worth  four  or  five  rupees  (|2  to  %'l\) 
a  month,  they  consider  themselves  fortunate.  To  such  a  state  are  the  famous  mines 
of  Golconda  now  reduced.  Found  also  near  Parma  in  Bundelcund,  where  some  of 
the  most  magnificent  specimens  have  been  found ;  also  on  the  Mahanuddy  near 
EUore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  the  Katoos 
noon  tain.  The  river  Gunil,  in  the  province  of  Constantino  in  Africa,  is  reported  to 
bare  afforded  some  diamonds.  In  the  United  States,  a  few  crystals  have  been  met 
with  in  Rutherford  Co.,  N.  C,  and  Hall  Co.,  Ga.  (Am.  J.  S.  [2],  ii,  253,  and  xv) ;  in 
Australia,  on  the  banks  of  the  Turon. 

The  diamond  has  been  found  massive  in  Brazil,  in  small  black  pebbles,  having 
the  specific  gravity  3*012 — 3*416.  Tliey  proved  on  trial  to  be  pure  carbon  excepting 
2*07  to  0*27  per  cent  This  compact  diamond  is  sold  in  the  region  at  75  cents  the 
carat  of  three  and  one-sixth  grains  troy. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavernier, 
18  in  possession  of  the  Great  Mogul.  It  weighed  originally  900  carats,  or  2769*3 
grains,  but  was  reduced  by  cutting  to  8C1  grains.  It  has  the  form  and  size  of  half 
a  hen*s  egg.  It  was  found  in  1650  in  the  mine  of  Colone.  The  Pitt  or  Regent 
diamond  weighs  but  136*25  carats,  or  41 9i  grains;  but  is  of  unblemished  trans- 
parency and  color.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at  £125,000. 
The  Kohinoor  measured  on  its  arrival  in  England  about  If  inches  in  its  greater 
diameter,  over  |  of  an  inch  in  thickness,  and  weighed  1^6^^  carats.  It  has  since 
heen  recut  and  reduced  to  a  diameter  of  1 JL  by  If  nearly  ;  and  thus  diminished  over 
one  third  in  its  weight.  It  is  supposed  by  Mr.  Tennant  to  have  been  originally  a 
dodecahedron,  and  he  suggests  that  the  great  Russian  diamond  and  another  large 
ilab  weighing  130  carats  were  actually  cut  from  the  original  dodecahedron. 
Tavernier  gives  the  original  weight  at  787^  carats.  The  Rajah  of  Mattan  has  in 
his  possession  a  diamond  from  Borneo,  weighing  367  carats.  The  mines  of  Brazil 
Were  not  known  to  afford  diamonds,  till  the  commencement  of  the  18th  century. 
Maure  mentions  one  crystal  from  these  mines  of  120  carats,  but  they  rarely  exceed 
18  or  20. 

Colorless  diamonds  are  most  highly  esteemed.  When  cut  and  polished,  a  dia- 
mond of  the  purest  water  in  England,  weighing  one  carat,  is  valued  at  £8;  and  the 
Value  of  others  is  calculated  by  multiplying  the  square  of  the  weight  in  carats  by 
8.  except  for  those  exceeding  20  carats,  the  value  of  which  increases  at  a  much  more 
rapid  rate.  This  rule  is  scarcely  regarded  in  market,  as  the  standard  of  purity  and 
taste  for  different  countries  differs,  and  the  slightest  tinge  of  color  affects  greatly 
the  commercial  value. 

The  method  of  polishing  diamonds  was  discovered  in  1456,  by  Louis  Berquen,  a 
citizen  of  Bruges,  previous  to  which  time,  the  diamond  was  known  only  in  its  un- 
cut state. 

The  diamond  is  valuable  for  the  purposes  of  engraving  and  cutting  glass,  and 
Uie  curvature  of  the  crj^stalline  faces  much  improves  it  for  this  purpose.  It  is  also 
used  in  powder  for  polishing  and  cutting  other  gems,  and  in  splinters  for  drilling. 
It  has  been  used  for  lenses  for  microscopes,  on  account  of  its  slight  chromatic  aber- 
ration, and  the  large  field  it  consequently  affords;  but  the  crystals  often. have  an 
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irregaUrity  of  intemal  Btmctare,  even  vhen  dear,  whlcli  unfits  them  for  this 
parpo»e. 

Tne  diamond  is  snppoted  to  be  of  yegetable  origin.  It  has  probably  proceeded 
from  the  slow  decomposition  of  some  vegetable  material  or  Ditmnin^iia  matter. 
Black  specks,  like  charcoal,  have  been  obserred  in  some  crystals :  but  this  proTcs 
nothinff  necessarily  respecting  their  origin,  since  this  is  theYbrm  which  carbon  nn- 
erystallixed  assumes,  wnatever  its  source. 

MINERAL  COAL.  Bitumincus — Bituminous  CoaL  Ck>mmon  CoaL  Brown  Ck>aL 
Black  CoaL  Cherry  CoaL  Splint  CoaL  Cannel  CoaL  Jet  Lignite.  Braunkohle. 
Pechkohle.  Blatterkohle.  Bituminoses  Holz.  Houille.  Jayet. — NoH-bitumin- 
<m$ — ^Anthracite,  If.  Glance  CoaL  Mineral  Carbon.  Blind  CoaL  Colum- 
nar CoaL  Kilkenny  CoaL  Stangenkoble.  Glanzkohle,  W.  Anthnudt,  Hams. 
Eohlenblende,  L. 

H.=l — 2'5.  G.=l-2 — 1-75.  Lustre  more  or  less  resinous,  some- 
times submetallic.  Streak  and  color  black  or  brown  :  often  gray- 
ish when  impure,  sometimes  iridescent.  Opaque.  Fracture  con- 
choidal — ^uneven.    Brittle,  or  sectile.    No  distmct  crystallization. 

Campo9Uion, — Carbon,  with  usually  a  few  per  cent,  of  sHica  and  alumina,  and 
sometimes  oxyd  of  iron ;  often  contains  a  large  proportion  of  bitumen.  Potash  and 
•oda  have  also  been  detected. 

The  bituminous  yarieties  bum  with  a  bright  yellow  flame  and  bituminous  odor ; 
while  those  destitute  of  bitumen  alTord  only  a  pale  blue  flame  arising  from  the  de- 
eomposition  of  the  water  present,  and  the  formation  of  the  gas  carbonic  oxyd. 

The  bituminous  and  non-bituminous  rarieties  are  usually  arranged  as  distinct 
mineral  species,  although  more  properly  but  one. 

Vaeixtus.     1.    Witfiiut  bitumen. 

AnihraeUe.'-JL=2^2-6.  G.=l-32 — 1*7,  Pennsylvania;  1*81,  Rhode  Island; 
1*26 — 1  '86,  South  Wales.  Lustre  bright,  oAen  submetallic,  iron-black,  and  frequent- 
ly iridescent  Opaque.  Fracture  conchoidal.  Usually  contains  80  to  90  per  cent. 
of  carbon,  4  to  7  of  water,  with  some  earth}'  impuritieik 

The  anthracites  of  Pennsylvania  contain  85  to  92  per  cent  of  carbon ;  those  of 
South  Wales,  88  to  95;  of  France,  80  to  83  ;  of  Saxony,  81  ;  of  Russia,  sometimes 
94  per  cent 

Anthracites  differ  much  in  hardness  and  readiness  of  combustion.  The  softer  are 
called  free-bnrnine  coals,  and  contain  a  trace  of  bitumen. 

Fottil  Coak. — More  compact  than  artificial  eoak,  and  some  yarieties  contain  con- 
siderable bitumen.  From  the  Edgehill  mines  near  Richmond,  Ya.,  according  to 
Oenth,  who  attributes  its  origin  to  the  action  of  a  trap  eruption  on  bituminous 
eoaL 

II.  Bituminous  CV>a/.— «The  proportion  of  bitumen  is  indefinite,  yarying  from  10 
to  (K)  per  cent,  and  the  coal  is  said  to  1>e  Dry  or  Fat,  according  t<»  the  amount  of 
bitumen.  The  coal  is  softer  than  anthracite,  less  highly  lustrous,  of  a  more  purely 
black  or  brownish-black  color,  and  the  specific  grayity  varies  between  1*14  and  1*6 ; 
1-26^1*37,  Pennsylvania;  1-27,  Newcastle,  Enf^land;  1*199,  Lancashire  cannel; 
1-27— 1-32,  Scotland;  1-2— 1-38. France;  1-27— 1*3,  Belgium  ;  Albert  coal.  Hillsboro, 
1-129;  Jet  coal,  Grays4>n  Co.,  Ky.,  1166;  ib.  Brcckenridge  Co.,  Ky.,  114— I'lC. 

Of  bituminous  coal,  there  are  several  varieties. 

FUeh  or  caking  eoal,  when  heated,  breaks  into  small  pieces,  which,  on  raising  the 
heat,  unite  in  a  solid  mass.  Its  color  is  velvet  black,  or  grayish-black.  Specific 
gravity,  1  -269.  It  bums  readily,  with  a  yellow  flame,  but  requires  frequent  stir- 
ring to  prevent  its  caking,  by  which  the  ingress  of  air  for  combustion  is  prevented. 

Cherry  coal  resembles  caking  coal,  but  docs  not  soften  and  cake,  when  healed. 
It  is  very  frangible,  and  hence,  in  mining  it,  there  is  considerable  waste.  Near 
Birniiiighnin,  the  loss  in  mining,  including!:  the  pillars,  amounts  to  two-thirds  of  the 
wlioh*.     It  burns  more  rapidly  than   caking  coal,  with  a  clear  yellow  flame. 

Splint  eotil  irt  a  dr^'  coal,  harder  tlian  the  cherry  coal ;  it  is  a  coarse  kind  of  can- 
nel coal. 

There  are  other  varieties  which  are  still  less  bituminous ;  the  flint  coal  of  £n- 
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ffUnd  is  of  thU  kind,  «nd  approaches  anthracite ;  the  /lew  coal  of  Wedgebury  in 
StaffiDrdshlre  is  of  a  similar  nature ;  and  the  eraw  coal  of  Cumberland  at  Alston 
Xoor  is  almost  without  bitumen. 

Ctmnel  coal  has  a  dark  fl;rayish-black  or  brownish-black  color,  a  fine  compact  tex- 
tve,alarge  conchoidal  fracture,  and  receives  a  eood  polish.  It  bums  readily, 
▼ithout  melting,  with  a  clear  yellow  flame,  and  it  has  been  used  as  a  substitute  for 
candles,  whence  its  name.  It  abounds  at  Lesmahago,  about  twenty  miles  from  Glas- 
gow, also  in  different  parts  of  Ayrshire,  where  it  is  made  into  inkstands,  snuff-boxes, 
and  other  similar  articles. 

The  Albert  coal  of  Noya  Scotia  has  the  appearance  of  asphaltum,  and  is  partially 
loluble,  (about  20per  cent),  but  it  has  not  the  fusibility  of  asphaltum.  It  is  the 
mdafuuphaU  of  Wetherill.  The  Jet  Coal  of  BreckenridRe  and  Grayson  Cos.,  Een- 
taeky,  is  like  jet  in  compactness  and  beauty,  and  is  worked  with  tools  like  Cannel 
CoaL     Both  tnis  variety  and  the  Albert  Coal  are  strongly  electrical  when  rubbed. 

Jet  resembles  cannel  coal,  but  is  blacker,  and  has  a  more  brilliant  lustre.  It  occurs 
in  detached  pieces  in  di^,  on  the  coast  near  Whitby  in  Yorkshire,  and  at  Ballard 
Point,  and  elsewhere.  It  is  the  Oagatet  of  Dioscorides  and  Pliny,  a  name  derived 
firom  the  riTer  Gagas  in  Syria,  near  the  mouth  of  which  it  was  found. 

Brown  coal  is  more  recent  in  origin  than  the  carboniferous  era  of  geologists.  It 
lometimes  closely  resembles  common  bituminous  coal.  Other  varieties  nave  a 
brownish-black  color,  bright  coal-like  lustre,  with  something  of  the  texture  of  wood 
remaining ;  and  often  the  form  and  fibre  of  the  original  tree  is  retained :  this  is 
esUed  L^nite.  Lignite  bums  with  an  empyreumatic  odor.  Brown  coal  occurs  in 
beds,  usually  of  small  extent,  and  is  seldom  as  pure  from  pyrites  as  the  more  ancient 
bituminous  coaL     There  are,  however,  some  workable  mines. 

Professor  W.  R.  Johnson  obtained  the  following  results  in  his  analyses  of  coals : 

Tol.  combofl-  Ash  and 
Moisture,  tible  nuitter.  Fixed  carbon,  clinkers. 

1.  Pennsylvania  anthracites,                              1*84          8*84  87*46  7*87 

2.  Maryland  free-burning  bituminous  coal,  1*25  15*80  78*01  9*74 
8.  Pennsylvania  free-burning  bituminous  coal,  0*82  17*01  68*82  18*36 
4.  Virginia  bituminous,  1*64  86*63  60*99  10*74 
fi.  Cannelton,  Indiana,  bituminous,                    2*20         83*99  68*44  4*97 

The  following  are  other  analysis:  6 — 13,  by  R  Silliman,  Jr. ;  14,  Frazer,  (Am.  J. 
8cL  [2],  xi,  «01> 

ToL  matter.         Fixed  carbon.  Ash. 

6.  Grayson  Co.,  Jet  Cannel,  61*96  80*07  7*98=100*08 

7.  "  "  66*69  27*22  7*27=  99*91 

8.  Breckenridge  Ca.  Jet  Cannel,       64*80  27  16  8*48=  99*93 

9.  Grayson  Cannel,  G.«=l*871,  62*03  14*36  28*62=100*00 

10.  "       bitmn.,  •        41*06  64*94  4*11=100*11 

11.  Albert  Coal,  61*74  8604  2*22=10000 

12.  Boghead  Cannel,  (Scotch,)  66*36  30*88  2*77=100*00 
18.  Pittsburgh  bitum.,                          32*96               64*72  2*81=  99*98 

14.  Cowlitz,  Oregon,  (Brown  coal),    49*6  42*9  2*7,  water  4*9=100 

In  the  Albert  <^oal,  Pro£  Booth  found  69*76  per  cent  of  volatile  matter,  and  Dr. 
Jackson  68'8  to  61 '67  per  cent  Dr.  Wetherill  obtained,  (Trans.  Amer.  Phil.  Soc.  x, 
868),  Carbon  82-670^  H  9*141,  O,  N,  8189=100;  and  he  states  that  4  parts  were 
soluble  in  ether  and  30  in  turpentine. 

For  the  geological  evidence  distinguishing  coal  of  the  true  carboniferous  era, 
reference  may  be  made  to  geological  treatises. 

The  beds  of  coal  occur  int-erstratified  with  clay  slate,  and  sandstone,  or  grit  rock, 
forming  distinct  layers,  varying  from  a  fraction  of  an  inch  to  80  feet  or  more  in 
thickness.  In  the  United  States,  the  anthracites  occur  east  of  the  Alleghany  ranse, 
in  rocks  that  have  undergone  great  contortions  and  fracturings,  while  the  bitumin- 
ous are  found  farther  west  in  rocks  that  have  been  less  disturbed ;  and  this  fact 
and  other  observations  have  led  some  geologists  to  the  view  that  the  anthracites 
have  lost  their  bitumen  by  the  action  of  heat. 

Extensive  beds  of  mineral  coal  occur  in  Great  Britain,  coverine  about  one- tenth 
the  whole  area,  or  11,869  square  miles;  in  France;  in  Spain;  in  Belgium,  covering 
one  twenty-second  the  whole  area,  or  618  square  miles;  in  Netherlands,  Prussia, 
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Bflv&rifl,  Austria,  Northom  Ital^,  Sile«ift»  Spain,  Rueetia  on  tlie  &o\ith  near  ^e  . 
It  is  found  in  Ada,  abuiulantly  in  China,  in  Persia  in  the  Calml  territory,  and  in  the 
KlioraMAQ  or  Northern  Perain,  in  nindostjin»  north  of  the  g^^f  of  Tnteh,  in  tlie 
province  of  Ueugal  (the  Biirdwan  co»l  field)  and  Upper  Aftsain,  in  Horneo,  Lahuan^ 
Suu^atra,  aevernl  of  the  Philippinca,  Formosa,  Japan,  New  t^outh  Wfd<aJ  and  other 
part^-*  of  New  Uolhind,  New  Zealand,  Kergutden'e  Land ;  in  ATOerien,  besides  the 
United  StaU^n,  in  Chili,  at  the  81  rait m  of  Map<-Ilan,  Northwest  Aineriea  on  Vancou- 
vor'a  Island  near  the  harbor  of  Camosaok,  at  Bellinghani  liay  in  Puget^s  Sound,  at 
Melville  Island  in  the  Arctic  sciiB,  and  in  the  British  Provinces  of  Nova  Scotia,  New 
Brunswick  and  Newfoundland. 

In  the  ITnitod  Stat**  there  arc  four  extenaiTO  coal  areas.  One  of  thos«  areaSi  the 
Apalaohiun  coal  fiebl,  eommencee  on  the  north,  in  Pennsiylrania  and  south  eastern 
Ohio,  and  8we«?pin^  Bouth  over  wc«tern  Yirp;inia  and  eastern  KLintueky  and  Ten* 
neasee,  to  the  west  of  the  Apalachijuis,  or  partly  involved  in  their  ridges,  it  con* 
tinuc*  to  Alabama  near  Tuscaloosa,  where  a  be^l  of  coal  has  been  opened-  It  has 
been  estimated  to  eovc^r  65,f>t>0  square  miles.  It  cnibraees  several  isolated  patchss 
in  the  eastern  half  of  Pennsylvania.  Tlie  whole  Burfaee  in  Pennsylvania  has  beta 
estimated  at  15,4ii7  aminre  tnilee,  or  one-third  the  whole  area  of  the  8tate,  A 
second!  coal  area  (the  Illinois)  lies  adjoining  the  Missisiiippi,  and  eovers  the  larger 
part  of  IllifloiH,  the  western  part  of  Indiafia,  atid  a  small  northwest  [>art  of  Keo- 
tucky ;  it  is  but  littl<3  Kumllt^r  thmi  tli^  proeeding.  A  third  v»eenpiea  a  p»ortion  of 
Missouri  and  Iowa  west  of  the  MiptJi&sippi,  The  second  and  third  are  separated  by 
only  a  narrow  belt  of  silurian  rot-k,  and  properly  belonf;  together  as  one ;  and  Ihe 
united  area  is*  half  larger  than  that  of  the  Aj>alncfjian  coal  fittd.  A  fourth  eoTert  the 
central  iwrtion  of  Miehigan.  Besides  these»  there  is  a  amaller  coal  region  (a  fifth) 
in  Rhode  Island,  which  crops  out  across  the  north  end  of  the  island  of  RliiHlt 
laland,  and  ap[»ears  to  the  northward  ai*  far  as  iJansfield,  Massachusetts,  Out  o( 
the  borders  of  the  Unit-ed  States,  on  the  northeast,  coujniencea  a  sixth  coal  arwu 
that  of  Nova  Beotia  and  New  Brnniwick,  which  covers,  in  connection  with  that  of 
Newfoundland,  1 8,0()4)  square  miles,  or  2'9ths  the  whole  area  of  those  Proviuoea. 

The  mines  of  western  Pennsylvania,  commencing  with  those  of  tht*  Blosebwrg 
basin,  Tioga  Co,,  those  of  the  States  west,  and  tliose  of  Cumberland  or  FW^stburg, 
Maryland;  Richmond  or  Chesterfield,  Ya.,  and  other  miue^  south,  are  hihiminmti. 
Thoae of  eastern  PennsylTania,  constitntin^ several  detached  areas, — one  the  Sthnifl' 
kUl  coal  field,  on  tha  souths  worked  prinrijmlly  at  Maueh  Chunk  on  the  I^high, 
and  at  Pott^ville  on.  the  Schuylkill ;  another,  the  Wifomtng  conl  field,  worked  at  Car- 
bondale,  in  the  Lackawanna  region,  and  near  Wyoming;,  besides  others  intermediate, 
those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virij:inia,  are  anihro' 
cite9.  Canuel  coal  is  found  near  Greeiisburg,  Beaver  Co.,  Pa.  in  Kenawha  Co.,  ' 
Ya.,  at  Peytona,  etc.  ;  also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana. 

In  Knieland.  the  principal  coal  fields  are  the  MaBchester  of  LancaBhire  and  Chesh- 
ire; th  *'■■  *  <  ditral  of  South  Yorkshire,  NottinsrhHuy.  and  Derby;  that  of  South 
Wah'*-  inshire,  <tc. ;  the  Newcastle  fiuld  of  northern  Kn^Iund.     In  Scot* 

lanfl.  a  ^  htidA  extends  across  from  the  Firth  of  Forth  to  the  Firtli  of  Clyde; 
whole  area  lr'»5U  square  miles.  In  Ireland,  the  three  are  the  Limerie  fields  about 
the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  eastward,  and  tho*e  wf  I^lef 
0n  the  north.*  Mineral  coal  occurs  in' France,  in  Buiall  basins,  88  in  nund>pr,  an^i 
^^MTfinng  in  all,  according  to  Taylor,  1-I17th  of  the  whole  eurfaee,  Tlie  m«Mtt  im^ 
iportaJit  are  tl»e  basin  of  the  Loire,  between  the  Loire  and  the  K'  '  »t  of 

Vakti«i/»nncs  on  the  north,  adjoining  Belgium.     In  Belgium,  it  N^rn 

an-'  - -'"  '^'vi«ion,  the  western  in  the  provinces  of  Naoiiir  an*!  l..*,..„u,.,  ,....i  the 

rn  over  Liege. 

ifj  recent  than  the  true  eoal  era  are  sometimea  worked.    That  of 
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Riclunood,  Virginia,  is  supposed  to  bo  of  the  lias  era ;  the  coal  of  Brora,  in  Sather- 
Und,  and  of  Bovey,  Yorkshire,  are  oolitic  in  age  Tertiary  coal  occurs  on  the  Cow- 
litz, in  Oregon,  (anal.  14). 

Bituminoufl  coal,  Carboniferous  in  age,  (See  J.  Hall,  in  Rep.  of  Stansbury*8 
Eiped.  1862,  401),  occurs  on  the  Rocky  Mountains,  according  to  Lieut.  Abort,  near 
the  Raton  Pass — ^lat.  87°  15',  long.  104°  35'— also  according  to  Fremont,  and 
probably  of  the  same  age,  near  lat.  4H°,  long.  111°,  on  Muddy  river. 

R.  C  Taylor,  in  his  extensive  work  on  coal  gives  the  following  table  showing  the 
proportional  areas  of  coal  land  in  Europe  and  America,  p.  xv. 


Entire  area 
each  country. 

Area  of 
coal  land. 

Proport»n8 

of  coal  to 

their  whole 

areas. 

Relative 
parts  in 

COUNTRIES. 

8q.  miles 
Kngliah. 

Square 
mUei. 

1000  of 
coal  areas. 

Great  Britain,  Ireland,  Scotland  and  Wales, 
Spain,  [Asturias  region], 
Fraoce,  [area  of  fixed  concessions]  in  1845, 
Belgium  conceded  lands, 
Pennsylvania,  Unite<i  States, 
British  Provinces  of  New  Brunswick,  Nova 
Scotia,  Cape  Breton,  and  Newfoundland, 
Prossian  Dominions, 

Austrian  Pro  v.  containing  coal  or  lignite, 
Tlie  United  States  of  America, 
The  twelve  principal  coal-producing  States, 

120,290 

177,781 

208,786 

11,372 

43,960 

81,118 

107,937 

150,000 

2,280,000 

665,288 

11,859 

8,408 

1,719 

618 

15,487 

18,000 
188,132 

1-10 

1-52 

1-118 

1-22 

1-8 

1.4i 

1-17 
1-4 

64 

18 

9 

8 

84 

98 
724 

184,073 

1000 

GRAPIIITR     Black  Lead.     Plumbago.     Carburet  of  iron. 

Hexagonal.     In  flat  six-sided  tables,  (<>,  /),  ha\nng  the  basal 

E lanes  {O)  striated  parallel  to  the  alternate  edges.     Cleavage : 
asal,   perfect.     Commonly  in  imbedded,   foliated,   or  granular 
masses. 

H.=l— 2.  G.=2-0891.  Lustre  metallic.  Streak  black  and 
shining.  Color  iron-black — dark  steel-ffi'ay.  Opaque.  Sectile; 
soils  paper.     Thin  laminee  flexible.     Feel  greasy. 

Composition, — Carbon  and  usually  a  variable  quantity  of  iron,  which  is  mechani- 
cally mixed  with  the  carbon.    The  following  aro  a  few  of  the  analyses : 

Carbon, 

Iron, 

Oxygen, 

Fuchs  obtained  from  a  graphite  from  Wunsiedel  only  0'83  per  cent  of  ash,  (J.  t 
pr.  Ch,  vii,  868). 

At  a  high  temperature  it  burns  without  flame  or  smoke,  leaving  usually  some  red 
oxyd  of  iron.     B.B.  infusible,  both  alone  and  with  reagents.     Unaltered  by  acids. 

Graphite  occurs  in  beds  and  imbedded  masses,  lamina;,  or  scales,  in  granite,  gneiss, 
mica  slate,  crystalline  limestone,  and  gray-wacko,  and  is  sometimes  connected  with 
deposits  of  coal ;  also  met  with  in  greenstone. 

A  fine  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap, 
which  occurs  in  clay  slate.  In  Gl  en  strath  farrar  in  Invernesshire,  it  forms  nosts  m 
gneiss,  and  is  associated  with  garnet.  At  Arendal  in  Norway,  it  is  found  in  quartz. 
It  occurs  at  Pargas  in  Finland,  in  various  part«  of  Austria,  Prussia,  France.  At 
Craigman  in  Ayrshire,  it  occurs  in  coal  beds,  which  have  been  formed  by  contact 
with  trap.     Large  quantities  aro  brought  from  the  East  Indies. 

Graphite  is  disseminated  in  largo  masses  forming  veins  in  gneiss,  at  Sturbridge, 
Mass.,  where  it  presents  a  structure  between  scaly  and  fine  granular,  and  an  occa- 
lional  approximation  to  distinct  crystallizations ;  also  at  North  Brookfield,  Brim- 
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field,  and  Hinsdale,  Masa.  ;  oxteasircly  in  Cornwall,  n«ar  the 
Aahford,  Conn. ;  aUo  in  Brandon,  Vt. ;  at  Grenville,  Cv  E.,  aaeociat«d  with  «pben« 
and  tabular  apar  in  granular  Iimef<tonc ;  in  Wake,  N.  0, ;  on  Tygisr  riFer,  and  at 
Spartenbur^h  near  the  Cowf>eDB  Furnace,  S.  C.     Foliated  znaaaea  of  graphite  ovcur 
near  Ticonaeroga,  on  Lake  George^  tijion  Roger's  Roek,  aaaomated  with  pyrox«a«     i 
and  fphene.     Near  Amity»  Orange  Co.,  N.  Y.,  it  ifi  met  with  in  white  Iimeatone,  M 
accompanying  spinel,  brucite,  hornblende,  <fee.  j  at  Roanie,  St  Lawrence,  Co,,  N»  Y.,  | 
with  iron  ore,  and  in  gneiss;  also  in  Bueka  Co.,  Penn.,  three  miles  from  Attleboro*, 
asaooiat^d  with  tabular  spar,  pyroxene,  and  acnpoUte ;  and  one  and  a  half  milea 
from  this  locality^  it  ocoura  in  abuniJanee  in  ayentte,  at  MaDselFe  black  lead  min& 
There  is  a  large  derioisit  at  St.  John,  New  Br  una  wick. 

Graphite  is  used  for  pencilA^  eracibles,  and  for  diminiflhing  friction  in  heary 
macliinery,  4e. 

In  the  United  States,  the  mines  of  Sturbrtdge»  Moea.,  of  Ticonderoga  and  Fishldll, 
N.  Y.,  of  Brandon,  Vt,,  and  of  Wake,  N.  C,  are  worked ;  and  that  of  Aahford,  Gomi., 
formerly'  afforded  a  large  amount  of  graphite. 

The  name  Uaek  had,  applied  to  thia  ttpeeied,  18  inappropriate,  aa  it  contain!  no 
lead,  Tlie  name  graphite  is  derived  from  j^pa^w^  I  write.  Graphite  haa  probably 
the  flame  vegetable  origin  ua  mineral  eoal. 

TVemenheerite,  Piddin^on,  appears  to  be  an  impure  rariety  of  graphite,  or  it  ii 
between  coal  and  graphite.  It  le  soahr  in  structure,  deep  black,  and  Disrhly  metal- 
lic in  Imtre.  It  burns  with  great  difficulty,  re<idening  only  at  first,  and  ia  long  in 
consuming.  It  afforde^l  Piddin^on  Carbon  65*70^  water  and  Biilpbnr4iX»,  peroxydof 
iron  %'50^  earthy  impurities,  cbiefiy  silica,  7'5<>^  water  and  loss  0'30=lCKi;  the  iron 
occurs  as  soJphuret     Tmasserim,  Rev.  F.  Mason,  Mauknain,  1652,  p.  51 


IL   COMBINATIONS  WITH  ELEMENTS  OF  THE 
AESENIC  GROUP. 

1.  Binary  Compounds. 

I.  Compounds  of  Elements  of  the  Arsenic  Group  with  one 
another — Elenionta  of  tlie  Ar8eni4s  Section  of  flie  Arsenic 
Group  being  combined  with  elements  of  the  Siilpkfir 
Section. 

n.  Compounds  of  Elements  of  the  Amenic  Group  with  those  of  ^ 
the  Hydrogen  Group. 

2.  Double  Binary  Cmnpomids, 

in*  Oompoundfi  in  which  the  pergulphuret  is  a  snlphnret  of 
elements  of  the  Hydrogen  Group,  as  Iron,  Cobalt,  Nickel. 

TV,  Compounds  in  which  the  persnlphuret  is  a  sulphoret  of 
elements  of  the  Areenic  Group, 

*  Fodar  thitb#«d,  lb«  Atoniia  v«tglitaof  Arvento,  Antimony  and  Bimmtb  ai^tJikta 
at  half  the  raloe  (pT*n  in  the  table  tiitdrr  Chemical  Mineralogy.  ««  it  it  in  thi«  itat« 
that  tbry  upproalmaU  to  8ulphur  in  the  forms  and  relationa  of  their  compouDAi. 


STTZ^PHURETB,  ABBENIUBFTB,  iTTO. 


SI 


L  BINARY  COMPOTOsT)S. 

L  COMPOUNDS  OF  ELEMENTS  OF  THE  ARSENIC  GROUP  WITH 
ONE  ANOTHER. 


REALGAR  GROUP. 

RxALOAm, 
ORPIMENT  GROUP. 

OBPiMurr, 


Compotition  RS.    Crystallization  Monoclinic. 

Asa 
Composition  R*  S*.     Crystallization  Trimetric. 

As*  S*.  BlSMVTHINE,  Bi*  B\ 


DnCOBPBDCK, 


Stibnitk, 


Sb«  S» 


REALGAR.  Red  Orpiment  or  Ruby  Sulphur,  /.  Red  Snlphnret  of  Arsenic  Rothes 
Ranschgelb,  W,  Arsenic  Sulfur^  Rouge,  H.  Risisallo.  Arsenicum  Sandaraca, 
Limm,    SnJo^acir,  TheopK    DUcor.    Sandaraca,  Pltn.     Vttr. 

Monoclinic.   ^^=66°  5',  /:  7=74°  26'  (Marignac,  Sccachi)  O :  li 
=138<>  2Via:h:  c=0-6755 : 1  :  0-6943. 

O :  I=104P  12'.     O  :  1^=113°  55'.    ii  :    l=133o  1'. 
O :  li=139<^  38'.    i2  :  i2=113°    6;.    n  :  12=115°  1'. 
deavage :  ti,  O  rather  perfect ;  I,  ii  in  traces.    Also  granular, 
coarse  or  fine ;  compact. 
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H.=l-5 — 2.  G.=3*4 — 3*6.  Lustre  resinons.  Color  aurora-red 
or  orange-yellow.  Streak  varying  from  orange-red  to  aurora-red. 
Inmsparent — translucent.    Fracture  conchoidal,  uneven.    Sectile. 

Gompontion. — ^As  S^^ulphur  29*91,  arsenic  70 '09=100. 

B.B.  fuses  readily,  burns  with  a  blue  flame,  and  is  dissipated  in  fumes  of  an  alli- 
leeous  odor,  with  some  sulphurous  acid. 

Fine  crystallizations  of  this  species  have  been  observed  with  ores  of  sxlrer  and 
Isad,  at  f'elsobanya  in  Upper  Hungary,  at  Kapnik  and  Nagyag  in  Transylvania,  at 
Joadiimsthal  in  Bohemia,  at  Schneeberg  in  Saxony,  at  Andreasberg  in  the  Hartz.  At 
T«owa  in  Hungary,  it  occurs  in  beds  of  clay ;  at  St  Gothard  it  Switzerland,  im- 
bedded in  dolomite ;  near  Julamcrk  in  Eoordistan ;  also  in  the  Vesuvian  lavas,  in 
minute  crystals.  Strabo  speaks  of  a  mine  of  Hindaraca  (the  antient  name  of  this 
qpeeies)  at  Pompeiopolis  in  Paphlagonia.. 

Realgar  artificially  preparea  has  long  been  used  as  a  pigment. 
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DEBOBLPnYE  MINERALOGY. 


Altered  Forhs. — Changes,  on  exposure,  to  Orpiment  (As*  S*)  and  Anenolite  (As* 
O*),  6  of  As  S  becoming  2  As*  S*,  and  2  As  being  set  free  which  changes  to  As*  O*  or 
Anenolite,  (Volger).  A  black  crust  sometimes  forms  on  Realgar,  which  is  supposed 
by  Volger  to  be  a  sulphuret  containing  less  sulphur  than  Realgar. 

ORPIMENT.  Yellow  Sulphuret  of  Arsenic.  Gelbes  Rauschgelb,  W,  Rausehgelb, 
Uau%.  Operment  Auripigment,  L,  Arsenic  Sulfuru  Jaune,  H.  Reeigallom. 
Auripigmentum,  Vlir.     Ap9svtK6v,  Dioseor.     AppcvUov,  ITieaph,     Arsenicum,  Piin. 

Trimetric.  /:  7=100°  40',  O  :  17=126°  30' :  a:h:  (?=1-3511 : 1  : 
1'2059.     Obsen^ed  planes  as  in  the  annexed  figure. 
O  :  li=131°  45'.    ^      ^'2  (ov.n)=117°49'.    11 :  li=83°  30'. 
0:22=127^27'.     2   :  22  (adj.)=94o  20'.       2^:  2? (ov.  11)131°  36'. 
269  Cleavage :    il  highly  perfect,  u  in  traces,     il 

longitudinally  stnated.     Also  massive,  foliated, 
or  columnar,  sometimes  reniform. 

II.=l-5— 2.  G.=3-48,  Haidinger :  3-4,  Bmth- 
aupt.  Lustre  pearly  upon  the  faces  of  perfect 
cleavage;  elsewhere  resinous.  Color  several 
shades  of  lemon-yellow.  Streak  yellow,  com- 
monly a  little  paler  than  the  color.  Subtrans-^ 
parent — subtranslucent.  Sectile.  Tliin  laminte 
obtained  by  cleavage,  flexible  but  not  elastic. 

Competition. — ^As*  S*=Sulpliur  39  and  arsenic  61.  B.B.  burns  with  a  blue  flame 
on  charcoal,  and  emits  fumes  of  sulphur  and  arsenic.  Dissolves  in  uitromuriatic 
acid  or  ammonia. 

Orpiment  in  small  crystals  is  imbedded  in  clay,  at  Tajowa,  near  Xeuaohl  in 
Lower  Hungry.  It  is  usually  in  foliated  and  fibrous  mai^ses,  and  in  this  form  is 
found  at  Kapnik  in  TransyWania,  at  Moldawa  in  the  Bannat,  and  at  Fclsobanya  in 
Upper  Iluiijrar}',  whore  it  exists  in  metalliferous  veins,  asHociated  with  roaltrar  and 
native  arsenic;  at  Hall  in  the  Tj'rol  it  is  found  in  gy  psuni ;  at  St.  Gotnnrd  in 
dolomite  ;  at  the  Solfutara  near  Naplon,  it  is  the  result  ol  volcanic  sublimation  ;  in 
brown  coal  of  Fohnsdorf,  Styria.  Near  Julamerk  in  Koorditttnn,  there  is  a  lar^'e 
Turkish  mine.  Small  traces  are  met  with  in  Edonville,  Orange  Co.,  N.  Y.,  on 
arsenical  iron. 

Tile  name  orpiment  is  a  corruption  of  its  Latin  name  aurigmentum,  "  ffolden 
paint,**  which  was  so  called  in  allusion  to  its  color,  and  also  because  it  was  8U|>- 
pOAed  to  contain  gold. 

It  it  used  as  a  pigment,  l>ut  is  usually  prepared  artifieially  for  that  pur|>ose. 

DIMORPIIINR     Scacchi,  Mem.  Geol.  sulla  Campania,  Xapoli,  1849. 

Trimetric.     Two  types;   (A)  /:/=98°r,';    O  :  17  =  127°   50\ 


4:6'=l-287fJ 

A 
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1  :  1*1526;  (B)  common  form,    /:  /=10OO   S"^' 

(?:l/=I27oi',a:ft:f.= 
1-3262:1  : 1-203.  Ol). 
served  planes  as  in  the 
annexcu  ti genres. 

In   A,    ^>  :  1  =  120° 
23',   O  :  l)  =  131o    50', 

0  :  i>  =  ir>Oo  4cv^  ^.  . 
1?  (over   <y)=s3o    40 ' 

1  :  1  (ov.  lo=llloi,y] 
InK,6>:  ^-,=1210  6/ 


SULPHUBETS,  ABSENIUHETS,   ETC.  S3 

0 :  J«=161o  r,0\\  1=116°  4(K,  i\  :  tj=1120  46'.     Cleavage 
none.    Crystals  minute. 

H.=l-5.  G.=3-58.  Lustre  splendent  adamantine.  Color 
orange-yellow:  powder  saffron-yellow.  Translucent  and  trans- 
parent   Fragile. 

OoK^foiiiion. — ^From  imperfect  trials  by  Soaochi,  perhaps  As*  S'sSulphur  24 '56,. 
Arsenic  76 '45.  Heated  in  a  porcelain  crucible  with  a  spirit  lamp,  affords  an  af^ee- 
tble  odor  and  becomes  red ;  with  more  heat  becomes  brown,  giyes  off  yellow  fmnee, 
•nd  eyaporates,  leaying  no  residue ;  with  soda  a  garlic  odor.  Completely  soluble 
in  nitric  acid. 

From  a  fmnarole  of  the  Solfatara,  FhlogrsBan  fields.  Crystals  not  oyer  half  a 
millimeter  in  their  longest  direction. 

filSMUTHINE,  BemL  Sulphuret  of  Bismuth.  Wismuthglanz.   Bismuth  Sulphur^,  ff. 

Trimetric.  I:  7=91°  30'.  Observed  planes  /,  ^^,  U,  ts,  Brooke. 
Cleavage :  brachydiagonal  perfect ;  macrodiagonal  less  so ;  basal 
perfect.  In  acicular  crystals.  Also  massive,  with  a  foliated  or 
nbrous  structure. 

H.=2— 2-6.  G.=6-4r— 6-549.  Lustre  metallic.  Streak  and  color 
lead-OTay,  inclining  to  tin-white,  with  a  yellowish  or  iridescent 
tamiSb.     Opaque.    Sectile. 

Compoiition. — ^Bi'  S':^)ulphur  18 '4,  bismuth  81*6;  isomorphous  with  Stibnite. 
Analyses:  1,  H.  Rose,  (Gilb.  Ann.  Ixxii,  192);  2,  Wehrle,  (Baumg.  Zeits.  x,  886) ; 
'•  Seneerer,  (Pogg.  Izy,  299) ;  4,  Hubert,  (Haid.  Bor.  iii,  401) ;  6,  Rammelsberg,  (6th 
8uppL,  261). 

S  Bi 

1.  Riddarhyttan,    18*72    80-98=99*70,  Rose. 

1  Retzbanya,  18*28     80-96=99*24,  Wehrle. 

3.  GjeUebak,  1912    79*77,  Fe  016,  Cu  014=9918,  Scheerer;  G.  6*403. 

i  Orawitz,  19*46    74-66,Fe0-40,Cu3-13,Au0*63,Pb2*26=100*83,Hubert. 

6.  Cornwall,  18*42    78*00,  Fe  1-04,  Cu  2-42=99'88,  Rammelsberg. 

Fnses  in  the  flame  of  a  candle.  B.B.  is  yolatilized,  and  covers  the  charcoal  with 
7«llow,  throwing  out  small  drops  in  a  state  of  incandescence.  Dissolves  readily  in 
W  nitric  acid,  and  a  white  precipitate  falls  on  diluting  with  water. 

Accompanies  molybdenite  and  apatite  in  quartz,  at  Caldbeckfcll  in  Cumberland, 
^ving  a  foliated  structure ;  near  Redruth ;  at  Botellach  near  Land's  End ;  at 
Manngeorgenstadt,  Altenberg,  Schneeberg,  in  limestone ;  with  cerium  ore  at  Bast- 
^,  Sweden.    Shepard  reports  its  occurrence  with  Chrysoberyl  at  Haddam,  Ct 

^^NITE.  Stibine,  Brud.  Antimony  Glance.  Sulphuret  of  Antimony,  P.  Gray 
Antimony,  Antimonito,  Haid.  Grauspicssglaserz,  W.  Grauspiessglanzerz,  liana. 
Antimonglanz.  Antimoinc  Sulfur^,}/.  Stibium.  Urtitin.  H^arv6^Ba\fioy,  Leo 
Huber.     Plumbum  Nigrum,  F><r.     Lupus  Metallorum, -4/cA«?i. 

Trimetric.  I:  7=90°  45',  0  :  17=134°;  a:i:  o=l-0352  :  1  : 
1*0132. 

0 :  i=1540  7/.        0  :  1^=134^  23^.  1  :  1  (inac.)=109<^  16'. 

0 :  1=1240  31'.      22  :t2  (mac.)=127<^  28'.     1  :  l(brach.)=108oi0'.. 
0 :  22=113^  36'.    1? :  U  (top)  =88°  47'.       1  : 1  (bas.)=110°  58'. 
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Obsenred  Planes. 

nish,  sometimes  iridescent.   Fracture  small  subconchoidal 
Tliin  laminffi  a  little  flexible. 


Lateral  planes  deeply 
striated  longitudinally. 
Cleavi^e :  ti  highly  per- 
fect. Often  columnar, 
coarse  or  fine;  also 
granular  to  impalpable. 
H.=2.  G.=4-516, 
Haiiy;  4-62,  Mohs.— 
Lustre  metallic.  Color 
and  streak  lead-gray, 
inclining  to  steel-gray: 
subject  to  blackish  tar- 

1         .J_1         gg^;^]^. 


Oompontion, — Sb* S'=^ulphur  27*12,  antimony  72*88.  Analyses:  1,  Berffman, 
(Chem.  Opus,  ii,  167);  2,  J.  Davy,  (Phil.  Trans.  1812,  196) ;  8,  Thomson,  (Min.  i,  86); 
4,  Brandes,  (Trommsdorff*s  N.  J.  iii,  252) : 

Antimony,    74  74*06  78*77  73-6 

Sulphur,        26=100,  Berg.  26-94=100,  D.     26*28=100,  T.     26*6=100,  Brandes. 

Fuses  readily  in  the  flame  of  a  candle,  coloring  it  greenish.  B.B.  on  charcoal 
tmits  white  fiimcs  and  a  strong  sulphurous  odor,  and  yields  a  white  slag.  When 
pure  perfectly  soluble  in  muriatic  acid. 

Gray  antimony  occurs  with  spathic  iron  in  beds,  but  generally  in  veins.  It  is 
often  associated  with  blende,  heavy  spar,  and  quartz. 

It  is  met  with  in  veins  at  "Wolfsberg,  in  the  Ilartz,  and  at  Posing,  near  Presberg 
in  Uongary.  Its  most  celebrated  localities,  however,  are  Felsobanya,  Bohcmnitc. 
and  Kremnitz  in  Hungary,  where  it  often  occurs  in  diverging  prisms,  Hevcral  inehci^ 
long,  accompanied  bv  crystals  of  lieavy  spar  and  other  mineral  s]>ecioB.  In  Dum- 
friesshire it  occurs  fibrolis  and  laminated  ;  in  Cornwall  massive ;  and  compact  at 
Magurka  in  HuDgar}'.     Also  abundant  in  Borneo. 

In  the  United  States,  it  occurs  at  Carmel,  Penobscot  Co.,  Me  ,  and  at  Cornish  and 
Lyme,  N.  II. ;  also  at  "  Soldier's  Delight,"  Md. 

This  ore  affords  nearly  all  the  antimony  of  commerce.  The  crude  antimony  of 
the  shops  is  obtained  by  simple  fusion,  which  separates  the  nce<>mi>auying  rook. 
From  this  product  most  of  the  pharmaceutical  preparations  uf  antimony  are  made, 
and  the  pure  metal  extracted. 

Tliis  ore  was  employed  by  the  ancients  for  coloring  the  hair,  eyebrows,  Ac,  to 
increase  the  apparent  size  of  the  eye;  whence  they  caUe<l  the  ore  «-Aar*^0«X/iov. 
from  wXarvs,  broad,  and  of$aXfiof,  eye.  According  to  Dioscorides,  it  was  prepared  for 
this  purpose  by  enclosing  it  in  a  lump  of  dough,  and  then  burning  it  in  the  coals 
till  reduced  to  a  cinder.     It  was  then  extinguished  with  milk  and  wine,  and  again 

E laced  upon  coals  and  blown  till  ignition  ;  after  which  the  heat  wa8  diKoontinued, 
)st,  as  Pliny  says,  "plumbum  fiat,"  it  bteome  had.  It  henco  appears  that  the 
metal  antimony  was  occasionally  seen  by  the  ancients,  tliough  not  distiuguiahed 
from  lead. 

Altered  Forms. — Changes  on  exposure  by  partial  oxydation  to  Antimony  BUnde, 
(2Sb*S*+Sb*0*),  and  by  further  oxydati<»n  to  Valeniinitc,  (Sb*()»);  Antimony 
Ochre,  (Sb*  0*4-t?b'  0»),  and  also  Sb'  0*-f  Stt,  are  other  results  of  alteration. 
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E  BINARY  C»MPOUNDS  OF  THE  ARSENIC  GROUP  WITH  THE 
OTHER  ELEMENTS. 

1.  Diacrasite  Dimsion.    Composition  R*  A.* 
1.  DiacRAsiTE  Gboup, — Compositioii  R'  Sb.    Trimetric 

2,  Oalena  Dimsion.    Composition  R  A. 

1.  Gal£na  Gboup. — Composition  R  (S,  Se,  Te).    Monometric, 
iM)lohedral. 

2.  Blende  Qkoup. — Composition  R  S.    Monometric,  tetrahedraL 

3.  Stbohetertte  Group. — Composition  R  S.    Trimetric. 

4.  Ptbbhotine  Gkoup. — Composition  R  (S,  Se),  or  R  (As,  Sb). 


3.  Pyrites  Dimaion.    Composition  R  A^. 

1.  Ptbites  Group. — Composition  R  S',  or  R,  (As,  Sb)',  or  R, 
(8,  As,  Sb)'.    Monometric. 

2.  Maroastte  Group. — Composition  R  S',  R  (As,  Sb)',  or  R(8, 
As,  Sb)'.    Trimetric. 

3.  NrAOTAoiTE  Group. — Composition  R  (Te,  S)'.    Dimetric 

4.  CovELUNE  Group. — Composition  R  S'.    Hexagonal. 

-t  Skutterudite  I>imsion.,     Composition  R  A*. 
1.  Skutterudite  Group.    Monometric. 


1.  DISCRASITE  DIVISION. 

'Hie  Discraflite  Group  here  included  contains  the  species  Disorasfte,  (Ag^  Sb). 
^HXTUTX,  which  follows,  may  belong  to  a  separate  section,  but  is  of  somewhat 
^i^<ert«in  constitution. 

*^lSCRASrrE,  FrohtL    Antlmonial  Silver.    Antimohiet  of  Silver,    Spiesglas-Silber, 
W,    Silber-Spiessglanz,  HaiM.     Antimon-silber,  Z.     Argent  Antimonial,  //. 

Trimetric  7:7=119°  59';  <?:  11130°  41';  a:  J:c=l-1633  : 
1 : 1-7815. 

0:  i=146o    r.     0:U    =    146°    6'.        1:  1  (bracl].)=92''. 
0:   1=126°  40'.     0:^1    =    126°  39^'.    «T  :  «1=  98°  13^'. 
<> :  l8  =142°  12'.     1  : 1  (mac.)  132°  42'.      n  :  ts  =120°    1', 

*  A  is  put  for  any  element  of  the  Areenic  Group.  We  repeat  that  the  halved 
atomic  veightg  of  Ab,  Sb,  Bi  arc  here  adopted,  as  well  as  beyond.  B  S*  and  R  As*, 
*'  K  S  and  R  As,  are  then  approximately  isomorpfaons. 


DEBOQEerpnVE  ionebalogt. 

Cleavage:  basal  distinct;  It  also  dis- 
tinct: /imperfect  Twins:  stellate  forms 
and  nexagonal  prisms.  Also  massive, 
granular;  particles  of  various  sizes, 
weakly  coherent. 

H.=3-6— 4.  G.=9-44— 9-8;  9-4406, 
naiiy.  Lustre  metallic.  Color  and  streak 
silver  white,  inclining  to  tin-white;  some- 
times tarnished  yellow  or  blackish. 
Opaque.    Fracture  uneven. 

Oompontion, — ^Ag"  Sb=?Antimony  28,  silver  77=100.  Also  Ag"  Sb=Ajitimoiiy 
16-6,  Buyer  88-4.  Analyses:  1, 2, 6,  Klaproth,  (Beit  ii,  298, iii,  178) ;  3,  Yauquelin, 
(Hatty's  Min.  iii,  892);  4,  Abioh,  (Crell's  Ann.  1798,  ii,  8): 
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1.  Wolfach,  eoarMeqrantUar,  Antimony  24* 

2.  Andreasberg/o/to^^anWar,  28* 
8.            "  22* 
4.             "                                                             24*25 
0.  yfo\SAchf  fine  granular,  16* 


Silver  76=100,  Elaproth. 
77=100,  Klaproth. 
78=100,  Vauquclin. 
76-26=99*6,  Abich. 
84=100,  Klaproth. 


B.B.  fumes  of  antimony  are  given  off,  and  a  eray  metallic  globule,  which  is  not 
malleable,  is  left.  By  continuing  the  heat,  on  charcoal,  silver  is  obtained.  Soluble 
in  nitric  acid,  leaving  oxyd  of  antimony. 

Occurs  in  veins  at  Altwolfach  in  Baden,  Wittichen  in  Suabia,  and  at  Andreas- 
berg  in  the  Hartz,  associated  with  several  ores  of  silver,  native  areenic,  and  galena, 
and  other  species;  also  at  Allemont  in  Dauphin^,  Casalla  in  Spain,  and  near  Co- 
quimbo,  S.  A. 

If  leas  rare,  this  would  be  a  valuable  ore  of  silver.  Named  from  ^i(,  two-fold^  «fMis, 
mixture. 

Absenio  Selveb,  (Arseniksilber)  from  Andrcasbcrg,  is  shown  to  be  a  mixture  of 
mispickel,  arsenical  iron,  and  discrasite,  (Pogg.  Ixxvii,  262). 


DOMEYKITE,  J?ai<l   Arsenical  Copper.   Cuivre  Arsenical,  Dw/.  Weisskupfcrerz,  If'; 
Arsenikkupfer.     Condurrite,  Faraday, 

Reniform  and  botryoidal ;  also  massive  and  disseminated. 

II. =3 — 3-5.  Lnstre  metallic.  Color  tin-white,  a  slightly  yel- 
lowish or  iridescent  tarnish.  Fracture  uneven.  Also  black  and 
soft,  soiling  the  fingers  {Condurrite)  when  impure. 

Compoeitian. — €u*  A8*=Ar8enic  28*8,  copper  71*7.  Analyses:  1,2,  Bomevko, 
fAnn.  d.  Mines,  [4],  iii,  5) ;  8,  4,  Ramnielsberg,  (Pogg.  Izxi,  305) ;  5,  Blythe,  (J.  of 
Chem.  Soc.  i,  218): 


1.  Calabazo,  Chili, 

2.  Copiapo,  " 
8.  Cornwall,  Condurrite,  18*70 
4.  "  "  17-84 
ft.         "                  "  19-61 


As  28-86  Cu  71-64=100,  Domeyko. 

23-29        70-70     Fe  0-52      S  8-87=98-88,  Domeyko. 
70*61  0-66,  Rnmmelsberg. 

70-02  gangiie  1'07,  Kammelsberg. 

60-21  0*26,  S  2-33,  fl  241,  C  162.  H  0*44, 

N  0-06,  O  18-17=100,  Blythe. 

The  Condurrite  is  a  mixture  of  the  Domeykitc  with  red  copper  ore,  and  arsenons 
acid,  or  arson  ite  of  copper.  Rammclsberg  treated  one  specimen  with  muriatic  acid, 
and  analyze<l  the  solunle  and  insoluble  portions  separately,  obtaining 

1.  Soluble,  As  13*89,  Cu  12-81,  S  220,  Xs  3*70,  ^u  62*29,  t{  5-88,  gangue  0-70=101-42. 

2.  Insoluble,     1389  416,Sulphuret  of  Copper  10-86. 


SULPSURErS.  ARSENIUBETO.  ETC. 
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Eobell,  (J.  £  pr.  Cb.  zxziz,  204),  with  the  same  treAtmont  of  another  specimen, 
finind  the  composition  of  the  soluble  part.  2Lb  8*08,  ^a  79*00,  ¥e  8*47,  It  9'50=100 ; 
ind  the  insolaole,  consisted  of  arsenic  and  some  snlphuret  of  copper  in  grains. 

Blythe  condades,  as  a  mean  of  many  analyses,  that  the  arscniaret  of  copper  con- 
tained in  Condurrite  consists  of  Arsenic  28*85,  copper  71*15,  which  corresponds 
vith  the  Domeykite.  Faraday's  analysis  (PhiL  Mag.  1827,  286)  leads  to  the  same 
Molt,  or  Arsenic  29*88,  copper  70*11. 

&&  loses  easily,  with  the  odor  of  arsenic.  Not  dissolved  in  muriatic  acid.  The 
OfmdurrUe  affords  in  a  tube  fiimes  of  arscnous  acid  and  water,  and  with  soda  and 
borax  yields  a  fflobule  of  copper. 

From  the  GsJabazo  mine  near  Ck>quimbo,  and  also  from  Antonio  mine,  Copiapo, 
Cbili :  also  from  the  Condurrow  mine  near  Helstone,  and  according  to  Letteom,  the 
Hoel  Druid  mine  at  Cam  Brae,  near  Redruth,  Cornwall. 


2.  GALENA  DIVISION. 


1.  OALENA  GROUP.— Monometric,  holohedral. 


SiLVDi  Glance,   Ag  S. 

Clausthaute, 

PbSe. 

Eeubbbgitx,          (Fe,  €u)  S. 

TiLKERODITE, 

(Pb,  Co)  Se. 

Galena,                Pb  S. 

NAUMANNrrE, 

AgSe. 

CcpBOPLUMBrrE,   (€u,  Pb)S. 

TBerzeuanite, 

euSe. 

Makoahblende,   Mn  S. 

lEuoATRrrE, 

(€u,Ag)Se. 

Stepoobite,          Co  S. 

?Hessite, 

AgSe. 

SCHEEBEBITE,           (^  Ni+f  Fc)  & 

Altaite, 

PbTe. 

2.  BLENDE  GROUP.— Monometric,  tetrahedral. 
Blende,  Zn  S,  or  (Zn,  Fe,  Cd)  S. 


8.  8TR0METERITE  GROUP.— Trimetric. 
OoppEK  Glance,  €u  S. 

4.  PYRRHOTINE  GROLT>.— Hexagonal. 

CiNNABAB,  HgS. 

MlLLERITE,  Ni  S. 

Ptmlhotine,         Fe  S  [+t  Fe»  S*]. 
Grkenockits,       Cd  S. 


SmOMETEBITE,     (€u,  Ag)  S. 


TOnofrtte,         Hg  (S,  Se> 
CqppER  Nickel,  R  (As,  Sb). 
BaxiTHAnpTiTE,  Ni  Sb. 
?Eaneite,  Mn  As. 


SILVER  GLANGE    Arpyrose,    Bend.      Vitreous    Silver.    Snlphuret    of  Silver. 
Glaserz,  Hatit.    Silberglanz,  L.     Argent  Sulfur6,  ff.     Argentite,  Haid 

Monometric.  Observed  planes  ^,  /,  1,  2,  22.  Figs.  1, 11, 14  to 
1^,  37,  38,  39,  47.  Cleavage :  dodecahedral  in  traces.  Also  re- 
ticulated, arborescent,  and  filiform;  also   amorphous. 

II.=2— 2-5.  G.= 7-196— 7-365.  Lustre  metallic.  Streak  and 
color  blackish  lead-gray ;  streak  shining.  Opaque.  Fracture  small 
8ubconchoidal,  uneven. 


Compotition.  — Ag  S=Sulphur,   12-9, 
wit  1,  168),  Sulphur  16,  silver  85=1' 


silver  S1'1=:100, 
100. 


Analysis  by  Klaproth, 


B.B.  intmae&ces,  and  on  charcoal  soon  alTordd  a  globule  of  eilror.  Soluble  id  di- 
lute nitric  acid,  sulphur  being  deposited. 

TliU  importiint  ore  of  silver  oeears  in  Europo,  principally  at  Annaborgi  Joaduoi' 
slakl,  and  other  mines  of  the  Erzgobirge,  at  twheranitz  and  Kremjoitz  in  Hangaiy, 
and  at  Freiberg.  At  the  loat  place  it  accompanies  other  ailver  ores^  in  Teina  tn^^ 
YaFslng  gneiaa.     It  ia  abundant  also  in  Mexico  and  Peru.     Found  also  in  CornwaU. 

A  mass  of  aolphnret  of  silver  is  stated  by  Trooat  to  have  been  found  in  Sparta, 
Tennessee;  it  alao  occura  with  native  silver  and  copper  in  Northern  Michigan.  A 
silver  ore  notyet  analjKed,  occurs,  according  to  Jackson,  with  gray  antimony,  at 
Coraieh,  N.  K. 

A  "  ailver  ore  "  from  Prinoe*a  mine,  on  the  north  shore  of  Lake  Snj>erior,  fifteen 
milea  veet  of  Sturgeon  Bay,  afforded  E.  L.  Seymour  S  1-16,  Ag  2*58.  Zn  3*15,  G« 
0-81,  Fb  0-26,  Fo  013,  An  0*02.  gangue  or  rook  91-27=100.  The  average  Of  throe 
aoaaye  gave  i  per  cent  of  ailver,  Sulphuret  of  silver  i&  Raid  to  occur  at  this  mine 
with  gray  copper,  Titreoua  copper,  and  argentiferoua  copper. 


Purple  Copper,  P.    liver- 
iSr.andi:    E 


and  X,    Bimter  Kup- 


11,  14,  3g, 
Imperfect 


EEITBESCITE,     Bornite,  ^mU     Variegated  Copper, 
colored  Copper  Ore,     FbJUipsitej  I}uf.    Bnntkupfererf, 
ferkiea,  Eau$,     Cuivre  Pyriteux  Hepatique,  H 

Monoinetric.  Observed  planes  0,  /,  1,  22.  Fig*  1, 
43,  Cleavage :  octahedral  in  traces.  Twins :  f.  200. 
cryatallizationa,  stnictiire  granular,  strongly  connected. 

*H.=3,  G.=4*4 — ^5-003.  Lustre  metallic.  Color  between  cop- 
per-red and  pinchbeck-brown;  speedily  tarnishes.  Streak  pale 
grayish-black,  and  slightly  shining,  IVaeture  small  conchoidal, 
uneven.     Brittle. 

CompofUion, — ^Fe  S-h2€uS  or  (Fe,  ^u)  S,  Berseliua^Snlphnr  28-7,  copper  tt% 
iron  13-8.  3€u  S+Fe*S*,  RBmm.=Siilpbur  28*1,  copper  ^&%  iron  IftH.  but  mixed 
often  With  copper  i^lanoe.  Analyses:  1,  2,  Berth ier, (Ann,  d.  Minee,  [8],  iii,  i8,  rii, 
MO,  656) ;  3,  Phillxpw,  (Ana,  PhiL  1822,  297  ;)4,  Branded,  (Bchw.  J.  stii,  864) ;  &^~9, 
Plattner,  (Pogc.  xlvii,  851);  10,  Varroiitrapp,  (ib);  11,  llisinger,  (Afh.  i  Fys.  ir. 
862);  12,  Chodoew,  (Pogg.  Ixi,  395  ;  J  13»  Bodemann,  (Pogg.  Iv.  115) ;  U.  SUmf,  (Ofv. 
K.  Y.  Ak.  Forh.  1818,  66);  15—18,  0.  Beehip  (Am.  J.  3cL  [2],  zIt,  61);  D.  ForlM% 
(Jameson's  J.  I,  278). 

Fe 

6-8,  gangue  4^0=^9%  B«rthier. 
18  "0,  giingue  5*0=100,  BeHhier, 
UO,  quart*  0*6=yif' 33,  PbiUip*. 
12-75,       •*       S-6=^9'68,  Bnuid«i. 

6-41r=:09-»9,  Plattner. 

7*54=99-91,  Pliittner. 
U*66=99'65,  Plaltner, 
14*84=99-84,  Plftttner. 
17-36,  Si  Oia^tS-as,  Platto^r 
14  85=31 00 -08,  Tarrentrappv 
ll-80=^^«  Hiainger. 
14-94, gangue0*04=99'71,  Ck4>daav. 
11-64,  quarta  0*04=100^8,  BadtfQD, 
10*24,  gangue  4*0V=^9'11.  Staaf. 
18-081=98 -84,  Bechi. 
1 8-87.  ganguo  0-75  pQ  1 . 50==98il«,  a 
IS-Odz^V-HB,  BeeUi. 
16-89«*100<60,  B«chu 
11-13,  &lii  Ol.Si  8*88s:99*U,  f^lte 


B 

Cu 

1.  Mont«o««telU,  TuneaDy, 

21*4 

67-2 

2,  St.  Pancrasae, 

22-8 

59-2 

8.  Roft8  L,  L.  KiUamey, 

28-75 

61-07 

4.  Siberia, 

21-66 

61-68 

5.  Hiiiij^orhauftea,  matH^i^ 

52-58 

71-00 

6.  Ei»ilcbon,  mattiw. 

22-66 

69^8 

7.  Woitzki,  WhiU  Sea,  rnoMi., 

25^6 

68-08 

8.  Condorra  M.,  Comw.  tryii,, 

28-24 

56^6 

26-80 

56*10 

la 

26-98 

58-20 

IL  Vo«tftnforM,Woatmaiiiilaod.  24-70 

63-88 

VL   Redruth,  cr^tL, 

26-84 
25-76 

57-89 

18,   Brif^tol,  CX,  mttitivt^ 

62-75 

U-   W  tint  mull  ri  laud, 

60-56 

15.  ML  Catiuj, 

S498 

65  88 

16, 

28-86 

6947 

IT.  Mi«m<i, 

28*98 

60-16 

la  r«rH<«cio, 

24-70 

60-01 

19.  Kipedal.  Xorwaj, 

M^40 

69-71 

RB.  blaokatu  and  b^eamat  rad  on  cooling :  at  a  higher  temperature  fua«i 


f  lobuU,  iiitraricHl  by  tho  magftat 
Oaoun  with  other  copper  oraa, 


Moat  I J  diiaoWed  by  oitrit?  acid. 

CrjataUijaa  rarietiaa  art»  fouad  lu  Coumwali,  and 


BDUBUSBIB,  ABSENICBBTB,  KTC. 
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BostiT  in  the  mines  of  Tincroft  ftnd  Dolcoath  near  Redruth,  where  it  is  called  by 
the  miners  "  horse  flesh-ore."  Other  foreign  localities  ofmoAsiye  varieties  arc  at 
Boss  Island  in  Killamey,  in  Ireland,  in  enpiiferons  shale  in  the  Mansfcld  district, 
Germany,  and  in  Norway,  Siberia,  Silesia,  and  the  Bannat. 

MassiTe  Tarieties  of  embescite  are  fonnd  in  the  United  States  at  Mahoopeny, 
Bsar  Wiikesbimre,  Penn.,  and  in  other  parts  of  the  same  State,  in  cupriferous  shale, 
MBOciated  in  small  quantities  with  vitreous  copper ;  also  in  granite  at  Chesterfield, 
Mass.,  also  in  New  Jersey.  At  the  copper  mine  Bristol,  Conn.,  it  is  abundant,  and 
oeeurs  in  fine  crystallizations,  (£  1, 14, 48,  and  48  with  planes  0).  At  Cheshire,  it  is 
■et  with  in  cubes,  along  with  heavy  spar,  malachite,  and  vitreous  co])pcr. 

This  species  is  a  valuable  ore  of  copper.  Its  name  alludes  to  its  liaoility  to  tar- 
siih,  thus  receiving  a  reddish  hue. 


GALENA.     Sulphuret  of  Lead.    Blue  Lead.    Bleiglanz.    Blau-Bleierz,  IT.     Plomb 

Sulfur^,  H, 

Monometric.    Figs.  1,11, 14  to  19, 47  with  planes  1.    Cleavage, 
cubic,  perfect  and  easily  obtained.    Twins,  like  f.  200  ;  the  same 

27a  272  A 


H 

1 

22 

a 

0 

88 

s 

I 

Observed  Planes. 

kind  of  composition  repeated,  (f.  2T2A),  flattened  parallel  to  1. 
Also  reticulated,  tabular,  and  coarse  or  fine  granular,  sometimes 
impalpable ;  occasionally  fibrous. 

H.=2-5— 2-75.  G.=7'25— 7-7.  Lustre  metallic.  Color  and 
streak  pure  lead-gray.  Surface  of  crystals  occasionally  tarnished. 
Fracture  flat  subconchoidal,  or  even.     Frangible. 

Compontum. — ^PbS=Sulphur  13-4,  lead  86*6;  contains  also  at  times  some 
■denium,  (ore  from  Fablun,  Berz.)^  zinc  or  sulphuret  of  zinc,  silver,  antimony, 
copper:  and  platinum  is  reported  to  have  been  found  in  a  galena  from  the  Depart- 
•nentof  Charente,  Prance.  Analyses:  1,  Thomson,  (Phil.  Jour.  1829,  266);  2,  8, 
Urch,  (Ann.  d.  Ch.  u.  Pharm  xlv,  825) : 

1.  Durham,  S  1302  Pb  8618  Fe  0-60=98-66,  Thomson. 

2.  Pl^"bram,  0.=:7-262,  14*41  8180  Zn  3-69=99-80,  L.  PbS  to  ZnSas  6:  1. 
8.  «*  G.=7-824,  14-18  88-61  218=99-97,  L.  PbS  to  ZnS  as  12: 1. 
The  silver  present  is  detected  easily  by  cupellation.     The  galena  of  the  Hartz 

tfforda  -03  to  -06  per  cent,  of  silver;  the  English  -02  to  -08;  that  ofLeadhills,  Scot- 
land, -08  to  -06;  of  Monroe,  Ct.,  8  per  cent. ;  Eaton,  N.  H.,  01,  C.  T.  Jackson  ; 
Shelbume,  N.  H.,  016;  Arkansas,  -008  to  -06.  Silliman,  Jr.,  44-71  oz.  to  the  ton, 
Hather ;  liiddletown,  Ct,  40-70  oz.  to  the  ton. 

The  following  from  Tuscany,  contain  antimony  and  silver,  (C.  Bechi,  Am.  Jour., 
8cL[2],xiv,60): 

Pb  Sb  Fe  Cu  Zn         Ag 

80-700      3-307      1-877      0-440      0-024      0-326=  99018 

78-238      4-431      1-828      trace.       0-486=100-227 

78-284      2-462      2811       0-660=  99-610 

72-440      4-308      1-866      4261       0-650=100-289 

72-90        6-77        1-77        111        133        0*72  =  98-22 


1.  Bottino, 

2. 

8. 

4.  Argentiera,  16-780 

5.  "     16-62 


S 

12-840 

16-246 

16-603 
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DESOBimVE  inNERAlOOY, 


No*  5  IB  tlie  JftgioniU  of  M,  Bechi;  it  ia  neftr  llnj  Blelsehwnf  of  ^e  GermAlu* 
and  may  be  identioal  with  SteimnanniU ;  it  o<icura  in  octuhtHirona ;  G.^£6*9S2. 

B*B.  ou  ebttrcoa.1  dec  re  pi  tft  tea  unless  lieated  witli  caution,  fusea,  give*  offaulphnr, 
and  at  last  afford»  a  globtilo  of  pur 6  lead. 

Qaletia  occurs  in  beds  and  reiiis,  both  in  crystalline  aod  uncrjstaUiiie  roclcs.  It 
is  often  associated  ^ith  blende,  iron^  and  copper  pvriles,  the  carbonato  and  other 
lead  orest  and  occurs  in  a  gan^e  of  lieav v  ftpar,  calo  spar  or  quartz. 

At  FreiUsrg  in  Saxony,  it  tieoupios  vein  ft  in  gneiss;  in  Spain  in  tbe  granite  hills 
of  Linares^  and  also  in  Catalonia,  Grenada,  and  elsewhere  ;  at  Clausthal  and 
Neudorf  in  the  Harts^  and  at  Przibrara  in  Bohemia,  it  forxns  veins  in  elav  j^lftte ; 
in  Styria  it  ocetirs  in  the  same  kind  of  rock  in  beds;  at  Sala  in  Sweden,,  ft  forms 
yeina  in  granular  limestone;  through  the  gray-wacke  of  Lcadhills  and  the  killas 
of  Cornwall,  are  disseminated  veins  of  this  ore ;  and  in  mountain  limestone  oticor 
the  rich  repositories  of  Derbyahire,  Cumberland,  and  the  northern  districts  of 
England,  as  al^o  those  of  Bleiberg,  and  the  neighboring  localities  of  CftHnthia.  In 
thu  Isle  of  Man,  cubec!  12  inches  aeroj^  occur.  In  the  English  mines  it  ia  auocintod 
with  calcarcotjB  spar,  pearl  fipnr,  f^tior  spar,  heavy  spar,  witherite.  calamine,  and 
blende.  Other  locatities  are  Joaehimstahl,  where  it  ia  worked  principally  for  the 
silver;  in  Bohemia  southwest  of  Prague ;  in  the  Daouria  mountains,  Siberia ;  in 
AJf^eria;  near  Cape  of  Good  Hope;  in  Australia, 

Extensive  deposits  of  thb  ore  m  the  Unit-ed  States  existinMis«ouri,  IlltnotA,  Iowa, 
and  Wisconsin.  The  ore  occurs  tn  ivhat  has  been  called  "cliflT"^  limestone,  asso- 
ciated with  blende,  enlaraine,  {*'  drv-!>one''  of  the  minors),  carbonate  and  sulphate 
of  lime,  pyrites,  and  often  an  ore  of  copper  and  cobalt.  The  mines  of  Miaaouri  were 
di^overed  in  17^20,  by  Francis  Renault  and  M.  la  Motte ;  thej  are  situated  in  th« 
ooimties  of  Washington,  Jefferson,  and  Madison.  The  lead  region  of  Wisconsin, 
according  to  D.  D.  Owen,  comprises  62  townshipe  in  Wisconsin,  8  in  Iowa,  and  10 
in  Illinois,  being  87  miles  from  east  to  west,  and  54  milc»  from  north  to  south. 
Throughout  this  region  there  is  scarcely  a  si|uare  mile  in  which  traces  of  lead  may 
not  be  found.  The  occurreace  of  calc  spar  in  the  soil,  or  sink  holes  in  lines,  are 
considered  indications  of  lead.  The  diggings  seldom  exceed  25  or  30  feet  in  depth. 
From  a  single  spot,  not  exceeding  60  yards  square,  H,0CX^OOO  lbs.  of  ore  haTe  been 
raised.  The  mines  of  the  Upper  Mifietsaippi  aflforded  In  184'?  about  ^7^000  pigpef 
70  pounds,  and  in  1850,  570,000;  those  of  Missouri  126,Cm:iO  to  150,000  piga. 

Galena  occurs  also  at  Cave-in-Roek,  in  Illinois,  associated  with  fluor  spar,  Yeiitf 
at  RoBsie,  in  St.  Lawrence  Co.,  N.  Y.,  traverse,  nearly  pe rii end ic ularly,  tne  gneiss  of 
the  region,  and  vary  from  one  to  three  or  four  feet  in  width.  Cr^-stals  often  very 
large,  (like  t  272,  without  i).  It  occurs  with  calcite,  iron  and  copper  pyrites,  andaant 
blende  and  oelestine.  Near  Wurtzboro,  Sullivan  Co.,  a  large  vein  occurs  in  imD- 
stonegrit;  it  is  associated  with  blende,  iron  and  copper  mrites.  The  Ancrav 
lead  mmea,  Columbia  Co.,  have  afforded  considerable  leatj.  In  Maine,  veins  of  cod- 
aiderable  extent  exist  at  Lubec,  where  the  ore  is  nfesoeiated  with  copper  pyrites  and 
blende  ;  also  less  extensively  at  Blue  Hill  Bay,  Bingliam,  and  Farsonsfield: ;  in  K«it 
Hampahire  at  Eaton,  with  blende  and  copper  pyrites,  and  also  at  Haverhill,  Bajj^ 
and  Taraworth ;  in  Vermont  at  Thetford;  io  Conneeticut  at  Middletown,  in  ( 
in  argillJte,  massive  and  crystalline.  Southampton,  Loverett,  and  Sterling,! 
afford  small  quantities  of  galena  ;  also  Austin's  mines  In  Wythe  Co,,  Walton's  _ 
mine  in  Louisa  Co.,  and  other  places  in  Virginia  ;  at  Brown's  Creek,  and  at  Hay»* 
boro,  near  Nashville,  it  occurs  wltli  blende  and  heavy  spar  ;  in  the  region  of  Choo^ 
late  river  and  elsewhere,  and  Lake  Superior  copper  districts. 

Argentiferous  galena  occurs  at  Monroe  and  Middletown,  Ct ;  Bath,  BuTeHuili 
Eaton,  Shelburne,  and  other  places  in  New  Hampshire,  (C.  T.  JaeksouX  Galons  !■ 
cubes  is  sometimes  a  furnace  product,  (Haasmatin). 

ALTEaxu  Foaxa. — ^Minium,  aagleaite,  cerusite,  pjToraorphitc,  vtiilfenite,  grtj 
eopper,  dialogite,  qoartx,  limonite,  pyrites,  calamine,  occur  as  pseudomorphs  afl<?' 
nUna,  partly  from  alteration  and  partly  through  removal  and  subatitution.  A 
change  to  the  carbonate  (cerusite)  with  t!ie  setting  free  of  sulphur,  is  the  m*** 
common,  Tbe  anpemUphuretttd  lead  of  Johnston  is  galena  mixed  with  free  iQlnM* 
He  obtained  Pb  S  90-88,  S  S^IL  ^ 
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STEINMANN1TE,  Zippe. 

Described  as  occoring  at  Przibram  in  octahedrons  with  cubic 
eleavage  and  maasiTe;   H.=2'5;  G.=6*838,  Zippe;    color  lead 
pay- 
On  eharcoftl  gives  fumes  of  sulphurous  acid  and  antimony,  and  finally  a  globule 
«f lead  containing  some  silver. 

CUPROPLUMBITE,  BreU,    Kupferbleiglant 

Tesseral.     Occurs  massive  granular ;  cleavage  cubic. 
IL=2-6.     G.= 6-408— 6428.      Lustre  metallic.     Color  blackish 
lead-gray.     Streak  black.    Rather  sectile  and  brittle. 

CMiip(m/«<m.^euS+2PKS,  or  (^u,  Pb)  S=Sulphur  15-1,  lead  66-0  copper  19-9. 
Analysis  by  Plattncr,  (Pogg.  Ixi,  671) : 

S  (loss)  161  Pb64-9  Cu  19-5  Silver  0-6=100. 

BbB.  on  charcoal  surrounds  the  assay  with  an  areola  of  ozyd  of  lead  and  sulphate 
tflead;  with  so<la  affords  a  globule  of  metal.  In  an  open  tube  fuses  and  gives  off 
•olphnrous  fumofl. 

From  Chili. 

MAN6AN6LEXDE,  Breit.     Sulphurot  of   Manganese,    P.      Alabandine,    JSeud. 
Schwarzerz,  Ilaut.     Manganglanz,  L.    Manganese  Sulfiir^.  If. 

Monometric.  In  cubes  and  octahedrons.  Cleavage  :  cubic,  per- 
fect    Usually  granularly  massive. 

H.=3-5— 4.  G.= 3-96— 4-014.  Lusti-e  subraetallic.  Color 
iron-black,  tarnished  ]>ro\vn  on  exposure.  Streak  green.  Frac- 
ture uneven. 

Compontian. — MnS=Sulphur  36*7,  manganese  68*8.  Analysis  by  Arfvedson,  (K. 
V.Ac.  H.  1822): 

Sulphur  87*90,  Manganese  62*10=100. 

A  specimen  from  Siebenburg  afforded  Klaproth,  (Beit,  iii,  36),  Mn  82,  S  11,  C  6= 
98;  and  in  another  Vauquelin  found,  Mn  86,  S  16=100.  In  one  from  Mexico,  Del 
Rio  found,  S  89*0,  Mn  64*6,  5i  6*6=100. 

KB.  on  charcoal  fuses  on  the  thinnest  edges.  When  pulverized  and  thrown  into 
mnriatic  acid,  or  dilute  sulphuric  acid,  sulphuretted  hydrogen  is  evolved. 

Hanganblende  occurs  in  veins  in  the  gold  mines  of  Nagyag  in  Trsnsylvania,  as- 
sociated with  tellurium,  carbonate  of  manganese,  and  quartz. 

STEPOORITE,  JVico/.  Snlphurct  of  Cobalt  Kobaltsulfuret,  TEa^itfit.    Graucobalterz. 

Massive,  disseminated  in  grains  or  veins. 
G.=546.     Color  steel-gi*ay,  inclining  to  yellow. 

Componiwn. — Co  S=^ulphur  36*2,  cobalt  64*8.  Analysis  by  Middleton,  (Phil. 
Hag.  fS],  xxviii,  862): 

Sulphur  86-36,  Cobalt  64*64=100. 

From  Syepoor,  near  lUgpootanah  in  North  West  India,  where  it  occurs  in  ancient 
schists  with  magnotic  pyrites.  It  is  employed  by  tlie  Indian  jewelers  to  give  a  rose 
eolor  to  gold. 

6 


DESCRIPnVK  MINERALnOT. 


SULPHURET  OF  IRON  AND  NICKEL.     Eiaennickelkies,  Seheerer. 

Monometric.    Cleavage  octaliedral.    Massive,  granular. 
H.=3-5 — 4.    (t.=4-6.     Color  light  bronze  yellow.    Streak  light 
bronze  brown.     Not  magnetic. 

Campo9ition. — (|  Ni+|  Fe)  S=Sulphur  36-0,  iron  41  -9,  nickel  22-l=100.  Analysis 
by  Scheerer,  (Pogg.  Wiii,  815): 

Sulphur  8G*86,  Iron  4086,  Nickel  22*28. 

Occurs  with  copper  pyrites  in  a  hornblende  rock  near  LilleliAnimer  in  Southern 
Norway.  The  ore  is  valuable  for  the  extraction  of  nickel,  this  metal  \mn^  now  in 
ffr«at  ^mand.  An  impure  variety,  slightly  mixed  with  magnetite,  is  found  at 
Inverary,  in  Argyleshire,  Scotland. 

CLAUSTHALITE.     Seleniuret  of   Lead.     Seleniet   of  Lead.      Seleublei.     Plomb 
Seleniur^,  Levy.    Tilkerodite,  Haid     Raphanosmit^,  Kob.    Zorgite,  /?.  and  M. 

Monometric.  Occurs  commonly  in  fine  granular  masses ;  some 
specimens  foliated.     Cleavage  cubic. 

II.=2-5 — 3.  6.=7 — 8-8.  Lustre  metallic.  Color  lead-gray, 
somewhat  bluish;  cupreous  varieties  yellowish.  Streak  darker. 
Opa(jue.     Fracture  granular  and  shining.     Ratlier  sectile. 

Cfomponiion, — Pb  Se=^elenium  27 'C,  lead  72*4,  with  part  of  the  lead  often  re- 
placed by  silver.  Analyses:  1,  H.  Rose,  (Pogg.  ii,  416,  iii,  281);  2,  Stromewr, 
(Pogff.  ii,  408);  8,  Rammelsberg,  (2d  Supp.  127);  4,  6,  «,  IT.  Rose,  (Poirtr.  iii.  288): 

7,  8,  Kerston,  (Pogg.  xlvi,  265) : 

L  Tilkerode,  27*59  71*81,  Rose. 

a.  Clausthal,  28*11  70*98  Co  0*88=99*92,  Stromeyer. 

8.  Tilkerode,  26*62  60*15  Ag  11  67=98*84,  Ranuuelsbor^?. 

4.  Clausthal.  (aeUnkobaltblei),  81*42  68*92  Co  8*14,  Fe  0*46=98*98,  Rost^  [R. 

6.  Tilkerode,  {nrleHbleihip/er),  84*26  47*43  Cu  1616  Ag  l*29Po  and  Pl)2*(»8=100-51. 

6.  "  {Melniknp/erblei),  29*96  59*67       7*86  Fe  0*83,  Fv  and  Pb  (r44,  uitdtr^mp. 

1MM)=99*26,  Ut^e. 

7.  Glasbach,  "  80*00  58-74       802,  Ag  005  Pt-  2-Oo,  S  trart,  qusrtx 

4r)=98-81.  Krrst^n. 

8.  "  "  29*36  68*82       400  007,  Ko  and  S  tnur,  qunrti 

2(m;=99:16,  KfrHton. 

In  No.  3  part  of  the  lead  is  replaced  by  8ilver=(Pb,  Ag)  Se. 

Nos.  6  to  8  contain  copper,  and  may  be  distinct  species  as  they  have  btvii  <*«ii)- 
lidered;  but  it  may  l>e  more  correct  to  view  them  as  varieties  of  ClHUhtlialitc.  in 
which  copper  replaces  nart  of  the  lead. 

Ko.  4  IS  jnikrrodite^  J  laid. ;  6,  6,  Raphanonmite,  Kobell;  4,  6,  6,  are  called  ZonjU' 
by  Brooke  and  Miller. 

No.  6  gives  the  formula,  Pb  Se+Cu  Se ;  (i .=5*6. 

Nos.  6,  7=2  PbSe-f  Cu  Se;  G.=6*9— 7*04. 

No.  8=4  PbSe-fCu  Se  ;  G.=7*4— 7*45.  Color  dark  lead-gray;  powder  grayish 
black. 

No.  4  corresponds  to  6  Pb  Se-j-Co  Se*. 

B.B.  in  a<ldition  to  the  usual  phenomena  arising  from  the  i>resenc(>  of  lead,  it 
f^ves  off  the  odor  of  horseradish,  and  deiM>sits  on  the  ehari'ont  n  reddish  brown 
■ulMtanoe.  Hoated  in  a  glass  tu1>e  closed  at  one  end.  the  se1«>nium  alniortt  inniiedi 
ately  sublimes,  forming  a  reil  rin^  witliin  the  tubo.  and  on  heating  tlic  tulH*  tu  red- 
ness, the  ore  fuses  and  tht;  rtsl  ring  partially  disa]>}x*ars,  and  a  white  iTystairme 
deposit  remains.  The  ores  containing  copj>eV.  jfiv*'  a  eoj>|x»r  reaeti<»n. 
^  Olautthalite  much  resembles  a  granular  galena;  but  it!«  color  is  somewhat  jhimi- 
liar  in  its  slight  tinge  of  bine.     It  (N^curs  iiiasHive  in  a  vein  of  heniiitite,  near  llari- 
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gerode  in  the  HaiIs,  at  Clausthal,  Tiikerode,  Zorge,  and  Lchrbach  ;  and  at  Reinsberg 
near  Freiberg,  in  Saxony. 

LEnRBACHiTs,  B  and  M. — Selenid  of  Mercury  and  I^ead,  ^Selenquecksilberblei). 
From  Tilkerode  and  Lchrbach,  and  may  be  a  mechanical  nuxturo  of  Clausthalite 
and  Selenid  of  Mercury.  It  is  doAcribed  as  having  the  structure  and  color  of 
Claosthalite.     G,=1-Z.    Analyses  by  Rose: 

Se  24-97  Pb  65-84  llg  16-«4=97-76. 

21-98  27-33  44-69=100. 

B.R  givee  the  odor  of  selenium  and  affords  mercury  with  soda. 

NAUMANNITE,  JIaid     Sclcnsilber,  Rote.     Silberphyllinglanz,  Br€it, 

M()noinetric ;  in  cubes.  Cleavage :  cubic,  perfect.  Also  mas- 
sive, granular,  and  in  Uiin  plates. 

H.=2-5.  G.=8-0.  Lustre  metallic,  spleudent.  Color  and 
streak  iron-black. 

Oompofition, — ^Ag  Se=Selenium  26-8,  silver  78*2.  Analysis  by  6.  Rose,  (Pogg. 
xiv,471): 

Selenium  29*68,        Silver  65*56,        Lead  4*91=100. 

B.R  on  charcoal  it  melts  easily  in  the  outer  flame ;  in  the  inner,  with  some  in- 
tomescence.     With  soda  and  borax  it  yields  a  bead  of  silver. 

Occurs  at  Tilkerode  in  the  Ilartz. 

According  to  Del  Rio,  another  selenid  of  silver  occurs  at  Tasco  in  Mexico,  crystal- 
lized in  hexagonal  tables. 

The  Silberphyllinglanz^  according  to  Plattner,  is  a  mixture  of  selensilver  and  selen- 
molybdena,  containing  a  little  gold.  H.=:l — 2.  G.=5*8 — 5*9.  Color  dark  gray. 
Fohated,  with  one  perfect  cleavage.     From  Deutsch-Pilscn,  Ilimgary,  in  gneiss. 

BERZELIANITE.    Selenid  of  Copper.     Seleniuret  of  Copper.    Selenkupfer,  M. 
Cuivre  S^ldnie,  H.     Berzeline,  Betid. 

In  thin  dendritic  crusts.  Soft.  Lustre  metallic.  Color  silver- 
white.     Streak  shining. 

Cotnposition. — €u  Se=i5elenium  88  4,  cuj>per  61*6.  Analysis  by  Berzelius, 
(Afliandl.  vi,42): 

Selenium  40,  Copper  64. 

H.B.  the  odor  of  selenium  and  fuses  to  a  gray  bead.     With  soda  slowly  reduced. 

Occure  at  Skrikerum  in  Sweden,  and  also  near  Lehrbach  in  the  Hartz.  Beudant 
gave  the  name  Berzeline  to  this  species,  which,  as  it  has  other  applications  in  the 
Science,  we  have  changed  to  another  form,  as  above. 

EUCAIRITE,  Btrz.    Seleniuret  of  Silver  and  Copper,  P.   Argentiferous  Selenietof 
Coj)pcr.     Selenkupfersilber.     Cuivre  S6lt!ni6  Argental,  If.    Eukairit. 

Massive  ;  in  black  metallic  films,  staining  the  calcareous  spar  in 
which  it  is  contained. 

Soft ;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between 
silver-white  and  lead-gray.     Sti*eak  shining. 

Ct»nponitioi^—€n  Se-f  Ag  So--(€u,  Ag)  Se=Selenium  31-6,  copper  25*8,  silver 
431.     Analysis  by  BerzcliuK,  (Afhandl.  vi,  42) : 

Selenium  2600,        Copper,  2306,        Silver  88*98,        gangue  8-90=96*88. 
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B.B.  gives  copiouB  fumes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray 
metallic  globule,  leaving  a  bead  of  seleuid  of  silver.  With  borax,  a  copper  reaction. 
Dissolves  in  boiling  nitric  acid. 

It  has  been  found  only  in  small  quantities  in  the  Skrikerum  copper  mine  in  Smao- 
land,  Sweden,  in  a  kind  of  rock,  imbedded  in  calcareous  spar.  It  was  discovered 
and  analyzed  by  Berzelius,  and  named  from  n  and  gatpos,  opportunely,  because  the 
mineral  was  found  soon  after  the  discovery  of  the  metal  selenium. 

UESSITE,  Frobel.    Telluric  Silver.     Petzite,  Haid,    Bitelluret  of  Silver,  Thornton. 
Tellursilber  of  (he  Oemians. 

Monometric  ?    In  coarse-grained  masses,  and  granular. 
H.=2 — 3-5.     G.=8-3 — 89.     Lnstre  metallic.     Color  between 
lead-gray  and  steel-gray.    Slightly  malleable. 

Compontion. — ^Ag  Te=Tellurium  87  '2,  silver  62*8  Analyses :  1 ,  2,  G.  Rose,  (Pugg, 
zviii,  64);  8,  4,  Petz,  (Pogg.  Ivii,  467);  6,  Rammelsberg,  (4th  Supp.  220): 

1.  Savodinsky,  AlUi,      Te  86*96  Ag  6242    Fe  0-24=99-62,  Rose. 

a.  "  "  86-89  62-82         0-60=99 -71.  Rose. 

8.  Nmgyag,  G.=8-81— 8-45,  87*76  61*65,  Au  0*69,  Fe,  Pb,  S,  fra<;e=100,  Petz. 

4,         "       G.=8-72— 8-88, 84-98  46*76        18*26        "  **     =100,  Petz. 

6.  Retzbanya,  27*96  64*67,  Foreign  substances  15*26=97*88,  Ramm. 

No.  4  is  the  Petzite  of  Haidinger,  {TellurgoldtUher  of  llausmann);  owing  to  the 
gold,  the  specifio  gravity  is  high. 

RR  on  charcoal  fuses  to  a  black  globule,  which  on  cooling,  after  the  action  of  th« 
reducing  flame,  presents  points  or  dendrites  of  silver  on  its  surface.  When  heated 
in  a  glass  tube  it  melts  and  nves  a  yellow  color  to  the  glass.  Fused  with  carbonate 
of  soda  a  globule  of  pure  silver  is  obtained. 

It  occurs  in  the  mine  of  Savodinski,  about  forty  wersts  from  the  rich  silver  mine 
of  Sirinowski,  in  Siberia,  in  a  talcose  rock,  with  iron  pyrites,  black  blende,  and 
copper  pyrit-es.  Specimens  in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot 
in  size. 

ALTAITE,  7/afdL    Tellurid  of  Lead.    Tellurblei. 

Mouoiuetric.  Usually  massive;  rarely  in  cubes.  Cleavage: 
cubic. 

H. = 3 — 3-6  G. = 8-1 51).  Lustre  metallic.  Color  tin-white,  re- 
sembling that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Cbfiyoflition.— Fb  Te=n:'ellnriuni  88*8,  lead  01*7.  Analysis  by  G.  Rose,  (Pogg. 
xriii,  68) : 

Tellurium  88*87.  Silver  1*28,  Uad  60*85. 

BR  volatilizes  in  the  reducing  flame,  excepting  a  minute  bead  of  silver.     Toloni 
the  flame  blue.    Muble  in  nitnc  acid. 
Occurs  at  Savodinsky,  near  Barnaoul,  in  the  Altai,  with  telluric  silver. 

GRUNAUITE,  NicoL    Haynite,    Kohell    Bismuth  Nickel.     Nickel wismuthglanz. 

Monometric.     Figs.  11, 15, 16.     Cleavage  octahedral. 
^  H.=4-6.    (4.=6-13.     Lustre  metallic.     Color  light  8teel-gray*to 
silvcr^white,  often  yellowish  or  grayish  through  taniish.     Brittle. 

Compo$U%OH.^Kn9\\W9ii',  I,  Kobell,  (J.  f.  pr.  Cheui.  vi,  382):  2,  8,  Schnabel. 
(lUmm.  4Ui  Suppl.  164): 
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EE  fuM»  to  a  gray  brittle  magnetic  globule,  coloring  the  charcoal  greenish  yel- 
\ow.    Dissolves  in  nitric  acid,  excepting  the  sulphur. 
Foand  at  GrCUian,  in  Sajm  Altenldrcben,  with  quartz  and  copper  pyrites. 


BLENDE.     Sulphuret  of  Zinc     Black  Jack.     Zinc   Sulfur^,   H.    Sphalerite,    01. 
Cleiopoane,  Nuttul,    liarasuiolite,  Shepard.    l^brainite,  Uuot. 

Mononietric :  tetrahedral.  Observed  planes,  O,  /,  1,  2,  33,  i|. 
Figs.  14,  53  to  58.  Cleavage :  dodecahedral,  highly  perfect  Twins : 
face  of  composition  1,  as  in  f.  273A,  of  which  f.  273  is  the  simple 
fonu.  Also  botryoidal,  and  other  imitative  shapes;  structure 
columnar  impalpable ;  also  massive,  compact. 


EL =3-5 — i.  G.=3-9— 4-2.  4-063,  white,  New  Jersey.  Lustre 
resinous  to  adamantine.  Color  brown,  yellow,  black,  red,  green  ; 
white  or  yellow  when  pure.  Streak  white — reddish-brown.  Trans- 
parent— ^translucent.     Fracture  conchoidal.    Brittle. 

OofHpotition, — Zn  S=Sulphur  33,  zinc  67.  Analyses :  1,  Arfvedson,  (K.  V.  Ac. 
H.  182*,  488,  and  Pogg.  i,  62);  2,  Lowe,  (Pogg.  xxxviii,  161) ;  8,  Kersten,  (Pogg. 
Ixiii,  182) ;  4,  Scheeror,  (Pogg.  lxv,800);  6,  6,  7,  Jackson, ^Geol.  Rep.  N.  Hampshire, 
m) ;  10,  T.  H.  Henry,  (PhU.  Mag.  [4],  i,  23) ;  11, 12,  C.  Bechi,  (Am.  J.  Sci.  [2].  xiv, 
61);  13.  Lecanii,  (J.  «le  Pliarm.  ix,  467);  14,  Berthier;  16,16,  Bonssinganlt,  (I'ogg. 
xvii,  899) : 

ca 

=1CM),  Arfveilson. 

1  •60=98-34,  Lowe.        [99-16,  K. 
trace,  Sb  and  l»b  0*72,  fl  0-80= 

,  Mn  0-74,  Cu  trace  99'4d,  Sell. 

0*6  including  loss:=100,  Jackson. 
3-2,  Mn  1-3==991,  Jackson. 
2-3=99-7,  Juekson. 
trace,  99-68,  Henry. 
1-28,  Fe  S*  0-7 6=^96-44,  Bechi. 
tr.,  Cnfr.=97-99,  Bechi. 


1. 

2.  Przibram,  fibrous, 

3.  Carinthia,  Raibel,  rh.  yw. 
A.  Christianin,yifrroiix, 

5.  Eaton,  X.  H.  ywh.  bn., 

6.  Shelbarnc,  X.  H. 

7.  Lyman,  N.  H. 

10,  White,  N.  Jersey. 

11.  JfamuUite,  Tuscany, 
12. 


s 

Zn 

Fo 

33-66 

66-34 



8316 

61-40 

22-9 

32-10 

64-22 

1-32 

88-73 

63-17 

11-79 

33-22 

63-62 

3-10 

32-6 

52-0 

10-0 

33-4 

66-6 

8-4 

32-22 

67-46 

3212 

5(»-90 

11-44 

33-66 

48-11 

16-23 
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ZiiS 

FeS 

Hi. 

Charente, 

82-76 

l.S-71=l>6-47,  Lecanu. 

14. 

Rnglaml, 

91*8 

6-4=l»8-2,  Berthier. 

15. 

Martnatite,  Mannatu, 

77-5 

22o=H>4),  Bous8ingault. 

16. 

i<                 >» 

76-8 

23  •2=100, 

Tart  of  the  7.ine,  aAt»hown  by  the  aualyses,  is  often  replaced  by  iron  and  cadmium. 

The  AfftrmatUe  (anal.  15, 16)  affords  the  formula  »ZnS+FeS=77  Zn  S  and  23  FeS; 
(anal.  11,  12),  4  Zn  S-f  FeS.  Marasmolite  of  Shepard  (Am.  J.  Sci.  [2],  xiv,  210)  is  i 
niannatiU.^  from  Middlctown,  Ct.,  partially  decomposed  and  containing  some  free 
tiulpliur.     Przibramite  is  cadmiferous  blende. 

H.H.  infusible  both  alone  and  with  borax,  or  only  the  thinnest  edges  rounded.  By 
a  strong  heat  in  the  outer  flame  on  charcoal  vapors  of  zinc  are  evolved,  which  coat 
th«<!  charcoal.  Dissolves  in  nitric  acid,  during  which  sulphuretted  hydrogen  is  dis- 
engaged.    Some  specimens  phosphoresce  when  struck  with  a  steel  or  by  friction. 

Blende  occurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated 
with  galena ;  also  with  heavy  spar,  copper  pyrites,  fluor,  spathic  iron,  and  fre- 
quently in  silver  mines. 

Derbyshire,  Cumberland,  and  Cornwall,  afford  the  black  varieties  ;  also  Transyl- 
vania, Ilungar}',  and  the  Hartz.  Sahla  in  Sweden,Ratieborzitz  in  Bohemia,  and 
many  Saxon  localities,  afford  splendid  black  and  brown  crystals.  A  variety  having 
a  divergent  fibrous  structure  and  presenting  botryoidal  forms,  is  met  with  in  Corn- 
wall ;  at  Raibcl ;  and  at  (Tcroldscck  in  Baden. 

Blende  abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.  In 
New  York,  Sullivan  Co.,  near  Wurtzboro*,  it  constitutes  a  large  part  of  a  lead  vein 
in  millstone  grit,  and  is  occasionally  in  octahe<lrons ;  in  St.  Lawrence  Co.,  brown 
blende  occur  sat  Cooper*s  falls,  in  a  vein  of  carbonate  of  lime;  at  Mineral  Point 
with  galona,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with  iron  and 
copper  pyrites  traversing  seq)cntine  ;  at  the  Ancram  le^d  mine  in  Columbia  Co.,  of 
yellow  and  brown  colors  ;  in  limestone  at  Lockport,  in  honey  and  wax-yellow  crys- 
tals often  transparent;  with  galena  on  Flat  Creek,  two  miles  southwest  of  Spraker's 
Basin.  In  Massachusetts,  at  Sterling  of  a  cherry-red  color,  with  galena ;  also  yel- 
lowish brown  at  the  Southampton  lead  mines;  at  Hatfield  with  galena.  In  ^ev 
Ilnmiwhire  at  the  Eaton  lead  mine;  at  Warren,  a  large  vein  of  black  blende.  In 
Maine  it  occurs  at  the  Lubec  lead  mines  ;  also  at  Bingham,  Dexter,  and  Parsonsfiehl 
In  Connecticut,  yellowish-green,  at  Brookfield  ;  at  Berlin  of  a  j'ellow  color  ;  brown- 
ish-black at  Rox^>ury,  and  yellowish-brown  at  Lane*s  mine,  Monroe ;  a  white  blende 
(('Iciojihanc  of  Nuttall)  occurs  at  Franklin,  X.  Jersey.  In  Penns3-lvania  at  the  Per- 
kiomen  lead  mine.  In  Virginia  at  Walton's  gold  mine,  Louisa  Co.,  and  more  abun- 
dantly at  Austin*s  lead  mines,  Wythe  C'o.,  where  it  occurs  crystallizeil,  or  in  raiii- 
at4»d  crystallizations;  at  Prince* vein.  Lake  Superior,  abundant;  near  Rosiclare, 
Illinois,  with  galena  and  calcite  ;  in  Tennessee,  at  Uaysboro*,  near  Nashville. 

The  l^hcr-bUntle  (hepatic-blende)  of  Breithaupt,  (J.  f.  pr.  Ch.  xv,  Ji2I),  contains 
curlKUi,  and  is  considered  liy  Berzelius  common  zinc-blende,  impure  with  a  mineral 
resin,  or  sonic  other  mineral  with  carbon  in  its  composition. 

_  Altkrki*  Forms. — Blende  by  oxydation  changes  to  zinc  vitriol.  Calamine  (Zn* 
Si+1  i  It),  Smithsonite,  (Zn  C),  and  Limonite  occur  as  pseudomorphs.  The  sol- 
phate  is  di'com{>oscd  by  bicarbonate  of  lime,  producing  Smithsonitc;  and  the  alka- 
line silicates  in  solution,  acting  on  the  sulphate  or  cnrbonatQ,  afford  Silicate  of  zinc. 

CJ<)PPKR-<JLANCE.  Ohalkosi lie. //<•*«/.  Vitreous  Conner.  Sulphu ret  of  Copper. 
Retlruthitc,  ^ViV«/.  Cflance  Copper.  Knpferglas,  iV.  Kupferglanz,  J/aus.  and 
L.     Cuivre  Sulfure, //. 

Triiuetric.  /  ;  7=119°  35',  O  :  Vi=l2()^  57';  (f;  i;c'=l-6<)76: 
I  :  I'TlTfJ. 

f/  :  J=:  147^  UV.        O  :  fj/=l-^7"  <5'.         !Ti  :  ui=V2iP  25'. 
O  :  4::-|;{fP  2 J'.        (/ :  i>/=117°  UV.       1  :  1  (niHc.)=12fJo  5*4'. 
O:  1  =  117°  24'.        2> :  2<=125°  2S'.        1  :  1  (hnich.^=7{>°  44'- 
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Cleavage :  7,  indistinct.  Twins  :  (1,)  composition-face  /,  prodnc- 
ing  hexagonal,  or  stellate  forms,  (f.  270I>) ;  (2,)  composition-face  ^,  a 
cruciform  twin,  (f.  276A),  crossing  at  angles  of 
92°  5'  and  87°  65' ;  (3,)  composition-face  2t  (f 
fI6B)  a  cruciform  twin,  angle  of  intersection 
125°  28'.  Also  massive,  stnicture  granular  or 
compact  and  impalpable. 

IL=2-5— 3.  G.=5-5— 5-8  ;  5-7022,  Tliomson. 
Lustre  metallic.  Color  and  streak  blackish  lead- 
gray  ;  often  tarnished  blue  or  green  ;  streak  some- 
times shining.     Fracture  conchoidal.     Sectile. 

Compo9iii<m. — ^  S=Sulphur  20*2,  copper  79*8.  Analyses: 
1,  UUmann,  (Syst.  tab.  Uehen*.  243);  2,  'A,  Soheerer,  (Topp. 
IxT,  290);  4,  Schnabel,  (Rainm.  4tb  Siipp.  121) ;  6,  C.  Bechi, 
(Am,  J.  Sci.  [2].xvi,  61);  6,  Wilczynsky,  (Uaniinel8))erg'a  6th 
SuppL,  151): 
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Observed  planeo. 
27r,A 


Bristol,  Ct. 

1.  Siegen,  19(H>  7 9  50 

2.  Tellemapk,  Norway,  G.  =6 "7 95,  20  43  77-76 
8.          "                  ',         G.=5.521,  20-30  791 2 

4.  Siegen,  ma««^/t;e,  21 '50  74*78 

5.  Mt  Catini,  2050  76-54 
«.  ChUi,  21-81  74-71 


Bristol,  Ct. 


Bristol,  Ct. 


0-75,  Si  1-00=100-26,  Ullmnnn. 
0-91=99-10,  Solieeror. 
0-28=99-76,  Scheerer. 
1-20,  Si  2-00=99-49,  Sehnal)el. 
1  •75=98-^79,  Bechi. 
3-83=99-85,  Wilczynsky. 


Scheerer  infers  from  the'structiire  of  the  specimens  employed  for  his  second  anal- 
yri»  above,  that  the  crystallization  was  monoraetric,  and  therefore  that  thirt  siil- 
phuret  of  copper  is  dimorphous.  Haiiy  erroneously  made  the  crystallization 
bezaffonaL 

B.B.  in  the  outer  flame  melts,  gives  out  fumes  of  sulphur,  and  emits  glowing  drops 
with  a  noise,  coloring  the  flame  at  the  same  time  blue.  In  the  inn<'r  flame  becomes 
covered  with  a  coating  and  does  not  melt.  On  charcoal  the  sulphur  is  driven  oft', 
»nd  a  slobule  of  copper  remains.  In  heated  nitric  acid  forms  a  green  solution,  and 
the  Bulphur  is  precipitated. 

Cornwall  affords  splendid  crystals  where  it  occurs  in  veins  and  bods  with  other 
ores  of  copper.  It  occurs  also  at  Fassnetburn  in  Haddingtonshire,  in  Ayrshire,  and  in 
Pair  Island,  Scotland.  The  compact  and  massive  varieties  occur  in  Siberia,  Ilosse, 
^ony,  the  Ban n at,  Ac. 

ndstone  formation  at 
Bristol,  Conn.,  af- 
276B  a  crystal    with 
its  gtritt  and  irregularities,  compounded  by  two  dittcrent  methods.     Another  crys- 
tal has  a  small  octahedral  plane  situated  obliquely  upon  the  intersection  of  1,  \,  and 


'Naony,  the  liannat,  *c. 

In  tiie  United  States,  compact  varieties  occur  in  the  red  sand 
^irnsbury  and  Cheshire,  Conn. ;  also  at  Schuyler's  mines,   N.  J. 
fords   large  and   brilliant  crystals,   f.  276,  276A,  276B ;  flg.  21 
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acyoining  the  brachydiagonal  section,  which  is  probably  the  plane  |2.  21 :  21  in  the 
Bristol  crystals=125<'  48'. 

In  Virginia,  in  the  United  States  copper  mine  district.  Blue  lUdge,  Orange  Co. 
Between  Xewmarkct  and  Taneytown,  Maryland,  east  of  the  Monocacey,  with  eopper 
pyrites. 

The  argent  en  epU  or  euivre  spici/orfne  of  llauy,  which  is  merely  vegetable  matter 
impregnated  with  this  ore,  occurs  at  Frankcnberg  in  Hessia,  and  also  Mahoopeny, 
Penn. 

This  species,  if  |i  be  taken  as  17,  is  closely  homoeomorphoos  with  discrasite  and 
aragonite. 

^TRRKi)  FoRiiM. — Copper  pyrites,  Erubescite,  Black  copper,  constitute  pseudo- 
morphs  after  copper  glance. 

DiOENmc,  BreithaupL — A  copper  glance  or  allied  mineral  from  Chili  and  Sanger- 
hausen  in  Thuringia.  G.=4'568 — 1'68.  By  a  blowpipe  examination,  Plattner  ob- 
tained 70-2  of  copi>er,  and  0*24  of  silver;  the  formula  proposed  is  €uS-f  8Cu  S(= 
Cu*  S^),  making  it  a  compound  of  1  of  copper  glance  and  8  of  covelline. 

STROMEY  ERITE,  Haid.  Argentiferous  Sulphuret  of  Copper.  Cupreous  Snlphurei 
of  Silver.  Sulphuret  of  Silver  and  Copper.  Silberkupferglanz  of  the  Oermanv 
Cuivre  Sulfur^  Argentifere. 

Trimetric:  isomorphoiis  with  Copper  glance.  /:  /=119°  35'. 
Observed  planes  O,  H,  i?,i ;  O :  i=1540 16',  O :  i/=165o  T.  Also 
massive,  compact. 

II.=2-5— :i  G.=6-2— 6-3.  Liistre  metallic.  Color  dark  steel- 
gray.     Streak  shining.    Fracture  subconchoidal.     Sectile. 

Composition.— {^xXf  Ag)  S,  or  €uS+Ag  S=^ulphur  16*8,  silver  53'1,  copper  81*1. 
Analyses;  1,  Stromcyer,  (Schw.  J.  xix,  825);  2,  Sander,  (Pogg.  xl,  813);  8-7,  Do 
mej'^ko,  (Ann.  d.  Minen  [4],  iii,  9) : 


H 

Ag 

Cu 

Fo 

1.  Sohlaii^enlier^, 

Siherin, 

lo-78-i 

52-272 

30-478 

0-333=98-876,  Stromever. 

2.  Rudolfltadt,  Sik'sin. 

l.')ft2 

52-71 

30-95 

0-24=99-82,  Sander. 

8.  S.  Pedro,  ('liili. 

20-79 

2-9« 

76-61 

0-74=UX>,  Domeyko. 

4.  (>atcmo.        ** 

21-41 

12-08 

«3-98 

2-53=100,  Domeyko. 

R. 

20-53 

l«-68 

60-58 

2-31=100,  Domeyko. 

6. 

19-98 

24 -iH 

53-94 

2-09=lfK»,  Domeyko. 

7.  S.  Podn»,      " 

17-83 

28-79 

53-38 

=10<>,  Domeyko. 

B.n.  fuses  easily  to  a  gray  metallic  globule,  which  is  a  little  malleable ;  with  the 
fluxes  gives  the  reaction  of  copper,  and  on  a  cupel  with  lead  affords  silver.  Di#- 
solves  in  nitric  acid,  affording  sulphur.  Tlic  blue  solution,  obtained  with  nitric 
acid,  affords  indications  of  copper  when  a  plate  of  iron  is  di]>pcd  into  it,  and  aloo 
precipitates  silver  upon  an  immersed  copper  plate. 

Found  associated  with  copper  pyrites  at  Sclilangenberg,  near  Kolyvan  in 
Siberia;  at  Rudelstadt,  Silesia;  also  in  Chili.  A  variety  has  In^en  oliserved  at  Gom- 
baralla,  in  Peru,  which  contains  some  iron.  It  was  first  desoribeil  and  rocogniie<l 
as  a  distinct  s]>ecies  by  Stromoyer. 

CIXXABAR.  Sulphuret  of  Mercury.  ZinuoWr,  Mercurblende  of  the  Oermamt, 
Quccksilber  LeWrerz,  W.  Stinkzinnobcr  Lul>ercrx,  Haus.  Coralhnerz.  Mercure 
Sulfur^.  H.  Kimiafii,  Theoph.  c.  103.  A^^ioy,  JHoncor.  V.  c.  109,  11(».  Minium. 
TOrMr.,  Plin, 

Rhomhohedral.  R:  Z?=J)2o  Sfi',  li  :  r;=127or,':  //=1-1448. 
01)sen'ed  planes  :  rhonihohedrons,  \,  \,  |,  |,  J,  J,  |,  R,  J,  4,  V'»  -• 
V,  •»,  I,  V»  8*  -J.  -^.  -2,  -V*  -R^  -I  -i  -i  'h  -1 ;  innmiids,  22, 
02;  sealen«)he<rron  i" ;  and  alsv>  O^J.  Also  <^rannJar,  massive: 
s^Hnetinies  forming  superficial  coatings. 
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O  :  i=146<'  32'.        0 
O  :  §=138o  36'.        2 
(?  :  4=133^  24'.        i 


2=1100  43/.        I  .  1=1100  6'. 
2=71048'.  (?:/=90o. 

i=101o  58'.        /:  7=120°. 


deavage:  ij  very  perfect    Twins:  composition  face  0. 

EL=2— 2-5.  G.=8-998,  a  cleavable  va- 
riety from  Kenmarktel.  Lnstre  adamantine, 
inclining  to  metrilic  when  dark  colored, 
and  to  dull  in  friable  varieties.  Color 
cochineal-red,  often  inclining  to  brownish- 
red  and  lead-gray.  Streak  scarlet,  sub- 
transparent,  opaque.  Fracture  subcon- 
choidal,  uneven.    Sectile. 

Compontian. — ^Hg  S=Siilphar  13*8,  quicksilver  86*2. 
Sometimes  impure  from  clay,  ozyd  of  iron,  bitumen. 
Analyses:  1,  2,  8,  Elaproth,  (Beit  iv,  14);  4,  John, 
(John's  Chem.  IJntersuch.  i,  252) ;  5,  6,  Sichnabel,  (Ram- 
ndsberg,  4th  Supp.  269);  1,  A.  Bealey,  (Quart.  J.  Chem.  Soc.  iv): 


S 
L  Neumarktel,    14'26 
1  Japan,  14*76 

8.  Idria,  htpatic,  18*75 
i  Japan,  17*5 

5.  Westphalia,     1867 

6.  Wetzlar,  18*78 
1.  California,        11-38 


86*00=99*25,  Klaproth. 

84-50=99 -25,  Klaproth.  [Klaproth. 

81*80.  Pe    0-2,  M  0-65.  Cu  0*02,  5i  0-65,   C   3*3=99-27, 

78-4, 3Pe  1*7,  3tl  0*7,  Ca  1-8,  Un  0-2=100,  John. 

86*79=100-46,  Schnabel. 

84*55,  ganjjjue  1 -02=99*35,  SchnabeL 

69-36,  Fe  1*23,  Ca  140,  il  0-61,  fig  0*49,  5i  14*30,  Bealey. 


B.R  in  a  matrass  wholly  sublimes ;  and  with  soda  yields  mercury,  sulphurous 
fiunes  escaping. 

Tlie  hepatic  cinnabar  or  liver  ore  is  an  impure  yariety,  sometimes  affordinff  a 
brownish  streak ;  it  is  occasionally  slaty,  though  commonly  granular  or  impalpable 
b  structure. 

Cinnabar  occurs  in  beds  in  slate  rocks,  and  rarely  in  granite  or  porphyry.  It  has 
been  observed  in  veins,  with  ores  of  iron. 

Good  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolfstein  in 
the  Palatinate;  also  in  Japan,  Mexico,  and  BraziL  The  most  important  European 
beds  of  this  ore  are  at  Almaden  in  Spain,  and  at  Idria  in  Carniola,  where  it  is 
osoally  massive.  It  occurs  at  Richenau  in  Upper  Carinthia ;  in  beds  traversing 
peiss  at  Dnnbrawa  in  Transylvania ;  in  graywacke  at  Windisch  Kappel  in  Car- 
inthia ;  at  Neunmrktel  in  Carniola ;  at  Ripa  in  Tuscany ;  at  Schemnitz  m  Hungary ; 
in  the  Urals  and  Altai ;  in  China  abundantly,  and  in  Japan  ;  at  San  Onofre  m 
Mexico ;  at  Huanca  Velica  in  Southern  Peru,  abundant ;  in  the  Province  of  Co- 
Qpimbo  at  Guallilinga  and  Punitaqui ;  and  forming  extensive  mines  in  California. 
The  California  beds  occur  at  New  Almaden,  in  a  mountain  to  the  south  of  San  Jos€, 
between  the  Bay  of  Francisco  and  Monterey.  This  ore  is  very  abundant,  and  of 
easy  access.     The  variety  eorallinerzy  from  Idria,  has  a  curved  lamellar  structure. 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by 
sublimation.  When  pure  it  is  identical  with  the  manufactured  vermillion  of  com- 
merca 

The  above  figure  is  from  an  elaborate  paper  by  Schabus,  Wien.  Akad.  vi,  63. 


}IJ\:^.V.MVVVf.^  Said     Capillary  Pyrites.     Sulphuret  of  Nickel    Ilaarkies,  Schwefel- 
nickel     Nickel  Sulfurd,  Levy.     Nickel  Natif,  If. 

Rhombohedral.   H  :  7?=144°  8',  Miller;  a=0-32955.    Observed 
planes  :  rhonibohedral,  i?,  -1 ,  i,  -^j  -3 ;  prismatic,  /,  i2,  i^;  Ji:  /= 
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110°  50',  7:-3=13S=>  47', -J  : -J=1610  22',  O  :  Ii=lo9''  10'. 
Cleavage :  rhomboliedral,  perfect.  Usually  in  delicate  capillarj- 
crystalnzations. 

II.=3— 3-5.  G.=5-25 — 5-65.  4601,  Kengott,  Joacliimstalil. 
Lustre  metallic.  Color  brass-yellow,  inclining  to  bronze-yellow, 
with  a  gray  irridescent  tarnish.     Streak  bright     Brittle. 

Compotiticn. — Ni  S=Sulphur  35*1,  nickel  64*9.  Analyses:  1,  Arfvedflon,  (K.  V. 
Ac  U.  1822,  427);  2,  Rammelsberg,  (1st  Snpp.  67): 

1.  S  34-26        Ni  64*85=98'61,  Arfvedson. 

2.  Saalfeld,  S  36-79        Ni  61*34,  Cn  114,  Fe  1-78=100,  Rammelflberg.     G.  6-65. 

B.B.  fuses  to  a  brittle  metallic  magnetic  globule.  With  warm  nitric  acid  partly 
disflolved,  forming  a  gray  or  pale-green  solution.  Wholly  soluble  in  aqua  regia.  In 
an  open  tube  gives  sulphurous  acid. 

Occurs  in  capillary  crystals  in  the  cavities,  and  among  crystals  of  other  mineral, 
at  Joachimstanl  in  Bonemia,  Johanngeorgcnstadt,  IVzibram,  Riechelsdorf,  An- 
dreasberg,  Cornwall,  and  other  places.  Near  Merthyr  Tydvil,  at  Dowlais,  it  u 
found  in  regular  crystals,  occupying  cavities  in  nodules  of  spathic  iron.  In  capillary 
crystals  with  spathic  iron  at  the  Sterling  Mine,  Antwerp,  >.  Y. ;  the  largest  crrsttl 
yet  observed  was  about  a  fifth  of  a  line  in  diameter.  In  some  cases  crystals  of 
spathic  iron  are  transfixed  by  the  needles  of  millerite.  (Am.  J.  Sci.  [2],  iz,  287). 
Also  in  Lancaster  Co.,  Pa.,  with  chromiciron,  emerald  nickel,  and  ksnmnererite. 

PYRRHOn^^;,  Brett    Magnetic  Pyrites.     Mapetkies,  W.    Fer  Sulfurfi  fcrrifaw. 
Fer  Sulnir^  magnetique,  11. 

Hexagonal.  0:  1=135°  8';  a=0-862.  Observed  planes  0. 
7,  i,  1, 12,  i2. 

O  :  /=90o.                O  :  22=119o  53'.  1  :  1=138°  48'. 

<?:  2=116°  28'.        2:    2=12r,o  52'.  /:  7=120°. 

Cleavage :  <?,  perfect ;  7,  less  so.  Commonly  massive  and 
amorphous ;  structure  granular. 

H.=3-5— 4-6.  G.=4-4— 4-7;  4-031, 
a  crystalline  variety.  Lustre  metallic. 
Color  between  bronze-yellow  and  coi)- 
per-red.  Streak  dark-gravish  black. 
Fracture  small  subconchoidal.  Brittle. 
Slightly  attracted  by  the  magnet,  and 
subject  to  speedy  tarnish. 

€cmpo%iti<m.—Ye  S[+i  Fe«  S»]=Fe'  S»=^ulphur  89-5,  iron  605,  G.  Rose.  Schsff- 
ffotsch  makes  also  the  compounds  FeS+Fc^*,  and  9  FeS-|-Fe*S*,  but  they  are  rejecte^l 
by  Rose.  Analyses:  1,  Stromeycr.(Gilb.  Ann.  xviii.  183,  209);  2,  8,  Plattner,(Pogg. 
xlTii,  869);  4,  5,  Berthier.  (Ann.  d.  Mines,  [8],  xi,  499);  6,  II.  Rose,  (Pogg. '  xlvii) ; 
1,  Schaffgotsch,  (Pogg.  1,  638);  8,Stromeycr,  (loc.  cit.): 

„   ,   ^  1.  HarU      S.Brasil      8.  Fahlao    4.  Bitten   0.  Bitten  CBodenmaH  7.  BavarU  S  Bar«|t« 

Sulphur,     4016        4048        40-22        402        39-0         88-78         8941        '48-65 
"on,  69-86         69-63         69-^2        698         61-0         60'62         6069         66-87 
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IW-OO.S.  100-06  P.  99-94,  P.  100-0,  B.  100-0,  B.  100-00,  R.  100,  Sch.HK),  St. 

Frankciihcim  considers  the  mineral  essentially  FeS=Sulphur  86  4,  iron  68-6  con- 
•laering  the  species  isomorphous  with  greenockite  (Cd  B). 
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A  niekeliferonB  Tariety  analyzed  by  Berzelius,  (Jahresb.  xzi,  182),  and  another  by 
M.  Boye,  (Am.  J.  Sci.  [2],  xiii,  219),  afforded, 

S              Fe              Ni              Co          Mn  Cu      Gangue 

1.  Klefva,                   88-089,       67-643,       S-044,        0*094,       0-223,       0-447,       0460. 
i  Lancaster  CJo.  Pa.  24-84,        41-84,        4-66,    Pb  0  27,         ISO,       2716.i»: 

Deducting  the  impuritiee  in  Bove's  analysis  there  are  21*01  sulphur  to  40-19 
iron.  In  another  specimen  from  Modom,  Norway,  Scheeror  detected  2*8  per  cent, 
of  nickel. 

B.R  affords  fames  of  sulphnrons  acid  and  the  odor  of  sulphur.  On  charcoal  in 
the  exterior  flame,  converted  into  a  globule  of  red  oxyd  of  iron ;  in  the  interior 
ilame  it  fuses  and  continues  to  glow,  after  the  blowpipe  is  removed.  The  mass  on 
cooling,  is  magnetic  and  has  a  metallic  crystalline  structure,  and  a  yellowish  color 
on  a  surface  of  fracture.     Dissolves  in  muriatic  acid,  excepting  the  sulphur. 

Crystalline  plates  of  this  species  have  been  observed  at  Kongsberg  in  Norway, 
ind  at  Andreasbei^  in  the  Hartz;  but  they  are  of  rare  occurrence.  It  generally 
occurs  massive,  in  ^ures  of  crystalline  rocts ;  also  found  at  Kupferberg  in  Siberia, 
Bodenmais,  Breitenbrunn,  Fahlun;  at  Joachimstahl  on  crystals  of  pyrargyrite. 
Cleavable  varieties  accompany  iolite  at  Bodenmais  in  Bohemia,  llie  compact 
nedmens  are  abundant  in  Cornwall,  at  Appin  in  Argyleshirc,  Saxony,  Siberia,  and 
tie  Hartz.  It  has  also  been  observed  in  the  lavas  of  Vesuvius,  and  in  some  me- 
teoric stones. 

TVmnbull,  Conn.,  and  the  adjoining  town  of  Monroe,  afford  the  cloavable  variety 
of  this  species;  at  the  former  place  it  occurs  in  the  topaz  and  fluor  vein,  at  the  latter 
m  t  quartz  vein,  in  gneiss.  Compact  varieties  occur  with  iron  pyrites,  at  Stafford, 
Corinth  and  Shrewsbury,  Yt.,  and  in  many  parts  of  Massachusetts ;  also  a  mile  and 
ibslf  north  of  Port  Henry,  Essex  Co.,  N.  Y.,  near  Natural  Bridge  in  Diana,  Lewis 
Co.,  and  with  magnetic  iron  ore  at  O'Neil  mine,  and  elsewhere,  in  Orange  Co.,  N.  Y. 
In  Canada  in  large  veins  at  St.  Jerome,  <fec. 

Its  inferior  hardness  is  sufficient  to  distinguish  it  from  common  pyrites. 

6REEN0CKITE,  Brooke  and  Connel,  Jameson's  Jour,  xxviii,  890  ;  Breithavpt,  Pogg. 
li,  274.     Sulphuret  of  Cadmium. 

Hexagonal ;  hemihedral,  with  the  opposite  extremities  dissimilar. 
0 :  1=136°  24' ;  a:  0-8247.  Observed  planes  as  in  the  annexed 
figurej  with  also  4  and  i2. 

0  :  i=154o  32'.        /:  1=133°  36'    1:1  (pyr.)  139°  39'. 
0  :  2=117°  42'.        /:  2=152°  18'    2:2     ''  =127°  26'. 
Cleavage :  7J  distinct ;  0,  imperfect.  279 

H.=3— 3-5.    G.=4-8,  Brooke ;  4-9— 4-999, 
Breithaupt ;  4*5,  the  artificial,  Sochting.  Lustre 
adamantine.     Color  honey-yellow ;   orange- 
yellow — veined  parallel  with  the  axis.  Streak 
powder  between  orange-yellow  and  brick-red. 
I     A  earlv  transparent.   Strong  double  refraction. 
,     Not  thermo-electric,  (Breithaupt). 
I 

j  Compontion, — CdS=Sulphur  22*3,  cadmium  77*7.   Analysis  by  Connel,  (loc.  cit.). 

Sulphur  22-66,  and  cadmium  77-80=99-86. 
I         B.B.  on  charcoal  decomposed,  and  a  yellowish-red  ring  of  oxyd  of  cadmium  is 
I      ^posited.     Soluble  in  muriatic  acid,  affording  sulphurettcnd  hydroj^en. 

Greenockite  occurs  in  short  hexagonal  crystals  at  Bishoptown  in  Renfrewshire, 
^tland,  in  a  porphyritic  trap  and  amys^daloid,  associated  with  prehnite.  It  was 
J^Anied  in  honor  of  Lord  Greenock,  its  discoverer.  This  species  is  related  in  form 
to  copper  nickel  and  breithauptite.  It  has  been  foimd  as  a  furnace  product,  (Ann. 
Ch.  Pharm.  Ixxxvii,  34,  and  Halle  Zcitschr.,  i,  346, 1863). 
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DE8CRIFTIVE  laXERALOGT. 


OXOFRITE,  ffaid.     Selenid  of  Mercury.    Merknrglmnx,  Sr.     Sdenqaeekrilber. 
Selenschwefelqiiecksilber. 

MassiTe ;  texture  compact  granular ;  no  cleavage. 
H.=2-5.  G.=7-l — ^7-37,  Claiisthal  ore.   Lustre  metallic.   Streak 
shining.    Color  steel  to  blackish  lead-gray. 

dmpoMiium, — ^Analyses:  1,  H.  Rose,  (Pogg.  xlvi,  815);  2,  8,  Eerl,  (B.  u.  H.  Ztg., 
1852,  No.  47): 

1.  Mexico,        6*49  lOSO  81-88==9812,  Rose. 

2.  aaiisthal,  21-27  086  65  52,  quartz  10-28=99-57,  Kerl. 
8.           •*         24-05              012            72-26,       "        2-86=99-74,  KerL 

Analysis :  1,  Hg  (S,  Se),  with  S  to  Se  as  4  :  1 ;  2,  8,  Ug  Se^^^eninm  28-8,  quick- 
diver  71  •7=100*0 ;  or  more  nearly  Ilg*  Se*=Selenium  24*7,  quicksiWer  75-2=100. 

B.B.  on  charcoal  gives  off  the  odor  of  selenium,  and  a  white  incrustation  covers 
the  coaL 

Occurs  with  other  ores  of  mercury  in  Mexico,  near  San  Onofre ;  also  with  copper 
pyrites  near  Clausthal  in  the  Hartz.  It  has  nearly  the  color  and  lustre  of  gray 
eopper. 

COPPER  NIGKEL.  Arseniet  of  Nickel,  Th<m,    Eupfemickel,  W,    Arseniknickel, 
L.    Nickel  Arsenical,  II.    Nickelkies.    Kothnickelkies. 


Hexagonal,  and  isomorphous  with  Breithauptite.     O 


1=136° 


1  : 1  a>yr.)=138' 
3le;  alsoreniform 


86' ;  a  rO-81944.     Obsen-ed  planes,  <?  and  1 ; 

48'.    Usually  massive — structure  nearly  impalpab-_ , 

with  a  columnar  structure;  also  reticulated  and  arborescent. 

II. = 5—5-5.  G. = 7-38— 7-671 .  Lustre  metallic.  Color  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish-lwack. 
Opaque.    1  racture  uneven.    Brittle. 

Composition. — Ni  As=Ar8cnic  56*9,  nickel  44*1.  Analyses :  1,  Stromeyer,  (Gott. 
gel  Ant  1817,  204) ;  2,  Pfaff,  (Schw.  J.  xxii.  266) ;  8,  Suckow,  (Verwitt.  im  Min.. 
&8,  Ramni.  4th  suppl.  122) ;  4,  Berthier.  (Ann.  Ch.  Phys.  xiii,  52) ;  5,  Scheerer, 
(Pogff.  Ixv,  292);  6,  Ebelmen,  (^Vnn.  d.  M.  [4],  xi,  66);  7,  Schnabel,  (Kaoun.  4th 
Suppl  122): 


1.  Riechelsdorf, 

2. 

8. 

4.  AUemont, 

5.  Krageroe,  0.7*662,64-86 

6.  Ayer,  G=7-89,        64-06 


As 

54-78 
46-42 
58-69 
48-80 


Ni 

44-21 
48-90 
46-76 
89-94 
44-98 
48-50 


Fe 

0-84 
0-84 
2-70 

0-21 
0-46 


Pb 

0-82 

0*56 


Co       Sb 


0-16     8-00 
CuO-16 
0-82     0-06 


0-40=  99-99,  Strom. 
0-80=.  97-02.  Rfafl: 
0-16=102-80,  Suckow. 
2-00=  99-90.  Berth. 
014=  99-79,  Scheer. 
2-18,  gangue  0-20= 

100'76,  E 
0-48,  Cu  1-44=100,  a 


7.  Westphalia,  52-71     45-87     - 

An  ore  from  Balen  in  the  Pyrenees,  afforded  Berthier, 

As  380,        Sb27-8        Ni  88*0,        Fe  1*4,        S  2  8,  quartz 2*0=100, 
in  which,  aa  in  his  Allemont  ore,  part  of  the  arsenic  appears  to  be  replaced  by 
antimony. 

B.B.  on  charcoal  emits  arsenical  fumes  and  fuses  to  a  white  globule,  which 
darkens  by  exposure  to  the  air.  In  nitric  acid  soon  assumes  a  green  coating,  and 
in  nitromuriatic  acid  is  dissoWed. 

Copper  nickel  accompanies  cobalt,  silver,  and  copper,  in  the  Saxon  mines  of  Anns- 
berg,  Si'hneeberg,  Slc.  ;  also  in  Thuringia,  Hesse,  and  Styria,  and  at  Allemont  in  DsQ* 
phiny.  It  is  occasionally  observed  in  Cornwall,  as  at  Pengelly  and  Huel  Chance, 
and  at  the  I>eadhills,  Scotland. 

It  is  found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltine.  This  is  the 
most  important  of  the  ores  of  nickel. 
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BRETTHAUPnTE,  ffaitL    Antimonial  Nickel    Antimoniet  of  Nickel    Antimon- 

nickel 

Hexagonal.  (9  :  1=135°  15';  a=0-8585.  Observed  plane8: 
0,  i,  I,  Z  O:  i=153o  38',  0  :  f =123055'.  In  thin  hexagonal 
plates.     Also  arborescent  and  disseminated. 

H.=5-5.  G.=7'541,  Breithaupt.  Lustre  metallic,  splendent. 
Color  in  the  fresh  fracture  light  copper-red,  inclining  strongly  to 
violet.  Streak  reddish-brown.  Opaque.  Fracture  uneven — small 
subconchoidal.     Brittle.    Not  acted  on  by  the  magnet 

Compontion. — Ni SbssAntimony  68*6;  Nickel  81 '4.  Analyses:  1,  2,  Stromeyer, 
(Pogg.  mri,  184): 

1.  Sb  68-784    Ni  28-946    Fe  0-866    Galena  6-487=99-988. 

2.  59-706  27-064  0-842  12-867=99-969. 

B.B.  on  charcoal  antimony  sublimes. 

Formerly  found  in  the  Androasberg  mountains,  with  calcite,  galena,  and  smaltine, 
but  long  since  exhausted.     Has  been  obserred  as  a  furnace  product,  crystallized. 

KANEITE,    JIaid,     Arsenical  Manganese.     Arseniuret  of  Manganese.     Arsenik- 

mangan. 

In  botryoidal  masses,  also  amorphous ;  structure  foliated  or  granular. 

H.  above  5  ?  stated  as  hard.  G.=5-66.  Lustre  metallic  Color  grayish- white, 
▼ith  a  black  tarnish.     Opaque.    Fracture  uneven.    Brittle. 

Compotition, — Mn  As=Mangane8e  42-4,  arsenic  67-6.  Analysis  by  Mr.  Kane, 
(Quarterly  J.  of  Scl,  New  Ser.,  vi,  882): 

Manganese  46*6,  Arsenic  61-8,  and  a  trace  of  Iron=:97-8. 

B.B.  burns  with  a  blue  flame,  and  falls  to  powder ;  at  a  higher  temperature  the 
trsenic  evaporates,  and  covers  the  charcoal  with  a  white  powder.  Dissolves  in 
a^a  regia,  without  leaving  any  residue. 

It  is  sup])osed  to  be  from  Saxony,  and  was  first  observed  by  Mr.  R.  J.  Kane  of 
I  Dublin,  attached  to  a  mass  of  galena. 

SCnREIBERSITE,  Haidinger. 

In  steel-gray  folia  and  grains.    Folia  flexible. 
n.=6-5.     G.=701— 7-22.    Magnetic 

Oompoiition, — Analysis  by  M.  Patera,  (Mitth.  v.  Freund.  d.  Nat.  in  Wien,  1847  ; 
and  Am.  J.  Sci.  [2],  vili,  489):  Phosphorus  7 -26.  iron  87*20,  nickel  4*24=98  70,  car- 
bon undeterminM, 

Found  in  the  meteoric  iron  of  Arva.  A  similar  substance  was  distinguished  by 
BerzeUus  in  the  meteoric  iron  of  Bohumilitz,  consisting  of  iron,  nickel,  and  sul- 
phur. 

The  Dylyiite  of  Prof.  Shcpard,  (Am.  J.  Sci.  [2],  ii,  880),  is  supposed  to  be  a 
phosphuret  of  iron,  nickel,  and  magnesium.  It  occurs  as  a  blackish-brown  powder 
in  many  meteoric  irons,  constituting  usually  0-26  to  2'26  per  cent. 

The  ^chreibersito  of  Shcpard,  (Am.  J.  Sci.  [2],  ii),  from  a  meteorite,  is  supposed  to 
be  a  "  Sesquisulphuret  of  chromium."  The  name  has  been  changed  to  Snepardite 
by  Haidinger. 
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DESCRirTIVE  MIN£RALOGY. 


3.  PYRITES  DIVISION. 


1.  PYRITES  GROUP.— Monomctric. 
Pyritkh,  Vii  S*. 

IIaukritk,  Mn  S^ 

Smaltinb,  (Co,  Ni)  As^ 

ClILOAITTUITE,         (Ni,  Fo,  Co)  Ab^. 

5.  MARCASITE  GROUP.— Trimetric. 
Maroahitb,  Fc  S'. 

RAMMKLflDERGm,   Ni  Afl*. 

Leuooptritb,         Fe  As*. 

3.  NAGYAGITE  GROUP.— Dimetric. 
Naotaoite. 


GOBALTINB,    Co  (S,  A*)*. 

Gebsdorffitk,  Ni  (S,  As)*. 
Ullmannite,  Ni  (S,  Sb,  As)*. 


MupicKEL,  Fe  (S,  As)*. 
Glaucodot,  (Co,  Fc)  (S,  As)*. 
Stlyaxite,  (Ag,  Au)  Tc*. 


f  (Pb,  An)  (Te,  S)». 

4.  COVELLINE  GROUP.— HexagonaL 

Ci>vBLLi!fB,  €u  S*.  Molybdenite,  Mo  S*. 

PYRITES.     Cubic  Pyrites.     Mundic    Marcasitc    Bisulphurct  of  Iron,  7%omicn. 
Schwofelkics,  W.    Eisenkics,  L.    Fer  Sulfurd,  H.    wvplr^f. 

Monoiuctric ;  pyritoliedral.  Common  form,  the  cube.  Observed 
planes  O,  /,  1,  /2,  /|,  i3,  2.  22,  33,  42,  3f,  5f,  fj.  Fig.  1,  (com- 
mon), 11,  14,  67 — 75,  and  the  annexed. 
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Cleavage:  cubic  and  octabedral,  more  or  less  distinct.  Planes 
O  and  /  often  striated,  as  in  f.  167,  Twins :  comprisition  parallel 
to  I J  this  composition  6onietime8  parallel  to  eacli  of  tbe  edges, 
when  the  form  in  f.  182 A  is  produced.  Also  radiated  enbfibrons, 
and  massive.  Often  renifonn  or  globulai'  with  a  crystalline  sur- 
face, 

H.-6— f>-5,  G.=4-SS— 5-031,  Lustre  metallic,  splendent- 
glistening.     Color  a  characteristic  bronze-yellow,  nearly  uniform. 


btreak  brown ish-bhick.     Opaque 
Brittle.     Strikes  iire  with  steel. 


Fracture  conchoidal,  uneven. 


OompoMiiwf^-¥e  S'==Iroti  46*7,  unlphur  63*5.  B.B.  becomes  red  in  the  oxydjkting 
fUm^,  ftn<l  give*  ofFsylphur;  ultirontely  yields  a  globule  of  oxyd  of  iron,  attmct- 
ftble  by  the  nijitrnt4.  Soluble  in  nitric  acid,  exeupt  n  white  residue  Some  rarie- 
tiGS  are  Tery  lidbl*  to  decomposition  on  exposure  to  tht  atmosphere. 

A  variety  from  Coriiwall,  Lebanon  C<>,,  Pennsylvania,  gnY*j  X  0.  Booth  (as  com- 
municated to  the  author)  *i"89  per  cent,  of  copper,  uflfording  the  foruiulii  (Fe,  Vu) 
S^.     The  analysis  afford  e  d, 


S  63-87, 


F«  44-47, 


Cu  2-S9. 


Tbi»  vaneky  tarnishes,  readily,  Msmmn^  the  blukh  tamiah  of  ateel 

The  balUsterotite  ia  a  yariety  in  cnbe*  from  Gulieia,  contnininf  traeea  of  zinc  and 
tin,  (BulL  GeoL  de  F.  vii,  21).  A  variety  occurring  with  niitierite  at  the  Eeamcy 
Ore  bed,  Gouvemeur,  N,  Y,»  is  nlckeli/erout ;  it  is  pal^j  bronze  and  radiated  bolryoi- 
dal  inntructiire  ;  IL^S'fi  •  G.=4-86S,  (Am.  J.  Sci.,  [2J.  xx,  444.) 

It  Botnetime«  contains  mechanicalty  mingled,  a  minute  quantity  (perhaps  one 
five  thousAndtb  part)  of  pold,  and  is  then  thinned  auri/eroua p^ritea.  Auriferotaa 
pyrites  ocenrB  in  most  gold  regions. 

Iron  pyrites  occurs  abundantly  in  rocks  of  all  agefl,  from  the  oldest  cr3r«tftl!]|]e  to 
tlio  most  recent  alluvial  depoaitH.  It  usually  occurs  in  small  cube«,  but  oft^n  modi- 
fied OS  above  described;  also  in  irregiibir  spheroidai  nodulea  and  in  veius,  in  clay 
alate,  argilljiceoua  aandBiooea,  the  coal  formation,  <fee.  Cubes  of  gigantic  diraenaioua 
have  been  found  in  some  of  the  Cornish  mines ;  pentagonal  dodecahedrons  and  other 
forma  o coin*  on  the  island  of  Elba»  sometimes  three  or  four  incbea  in  diameter. 
Lar^^e  octabedral  crystals  are  found  at  Persberp  in  Sweden,  Magnificent  t  rystals 
have  been  brought  frooi  Peru  ;  luit  still  mfiro  brillinrit  and  well-finiafaed  +M"ystaU  occur 
at  Traveraella  io  Piedmont.  AUtoii  Moor^  Derbyshire^  Cornwall,  FahUm  in  Swe- 
den, Kongsberg  in  Norway,  are  well-known  localities.  Tlie  clay  at  MiJndcn  in 
Hannover,  and  the  chalk  at  Lewea  in  Surry,  have  uff*jrded  some  remarkable  com- 
ponnd  crystals.  It  has  also  been  met  with  in  the  Yestirtan  lavaa  in  small  irregular 
crystal*. 

At  Rosaie,  N.  Y.,  fine  crystals  (f  180, 18!)  occur  at  the  lend  mine  in  green  abalo; 
at  Scohariet  a  mile  west  of  the  court  hous«  in  t^ingle  and  compound  crystali,  often 
hit;hly  poliahed  and  abundant ;  in  inter«?ting^oryBtala  at  John&burgh  and  Ch«steri 
Warren  Co.,  N,  Y, ;  in  gneise  near  Yonkera;  m  Orange  Co.  at  Warwick  and  Deer- 
park ;  in  Jefferson  Co. » in  Champion^  and  near  Oxbow  on  the  banks  of  Vrooman*a 
lake,  in  moiiified  oetaheiiroos,  (t,  Itt);  in  limestone  at  Shoreham,  Vt.,  crystals  nbun* 
dMit;  at  Hartford,  Yt.,  in  cubes  of  2  t^  4  inches ;  at  Lane'6  mine,  Monroe,  Conm,  in 
amaU  octahedrons ;  in  cubes  in  chlorite  slate,  at  Orange  and  Milford,  Conn.,  and  in 
mica  slate  at  8tiiflr^>rd  ;  in  Ma^aachuactts  at  Heath  in   hands^ome  crvi*tali* ;  in  Maine 
p  M  Corinna,  Peru,  Waterville  and  Farmington;  in  Connecticut  at  iliddlctown  lead 
(f  15),    sometimes  acicular;  in  Pennsylvania,   in  crystals,  at  Little  Britta in, 
ancaster  Co, ;  at  Chester,  Delaware  Co.  ;^  in  Carbon  and  York  Cos. ;  at  Knauertown, 
beater  Co. ;  in  Cornwall,  l^^banon  Co»,  in  luatroua   eubo-octobeilrons,  and  with  an 
^iiewit  steel  tarnish,  sometimea  an  inch  through;  at  Pott^itown,  near  French  Creek, 
"  iawrge  yellow  ootahodrons;  with  magnetic  and  copper  pyritcts.     Maasive  varietiea 
ara  abundant  in  Connecticut  in  jtfneii*a  at  Col  eh  ea  t  or*  Aeh  ford,  Tolland,  St  affort^,  and 
Union ;  in  Mosaachnsetta  at  Hawley  and  Hubbardaton;  in  Maine  at  Bingham,  (saw- 
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millB).  Brooksville,   and  Jewell's  Island ;  in  Xew  Hampaliire  at   Unity ;  in  New 
York  in  Franklin,  Pntnam,  and  Orange  Coa.,  and  elsewhere. 

This  species  affords  the  greatest  part  of  the  sulphate  of  iron  and  sulphuric  add  of 
commerce,  and  also  a  considerable  portion  of  the  sulphur  and  alom. 

The  name  n vrir«  is  derived  from  the  Greek,  rvfinK,  a  term  applied  to  this  mineral, 
because,  as  Pliny  states,  "  there  was  much  fire  in  it,"  as  was  made  apparent  by  frw- 
tion.  This  term  was  applied  to  flint  and  some  siliceons  millstones  for  a  tmiilir 
reason. 

Altered  Forhs. — Pyrites  readily  changes  to  sulphate  of  iron  by  ozydatioi, 
some  sulphur  being  set  free ;  also  to  limonite  on  its  surface,  by  the  action  of  bieI^ 
bonate  of  lime  carrying  off  the  sulphuric  acid,  as  chan^  pro<Needs;  and  from  limo- 
nite to  red  oxyd  of  iron.  Green  vitriol,  Limonite,  Gothite,  Red  iron  ore,  also  Qoartx, 
Graphite,  occur  as  pseudomorphs  after  pyrites. 

HAUERITE,  Ilaid.    Naturwisa.    AbhandL  of  Vienna,  4to.  1S47,  i,  pp.  101  and  107. 

Monometric  ;  hemihedral,  like  pyrites.  Figures  11,  16, 15,  19, 
73  {O,  3f  I,  C7  (6>,  iS) ;  octahedral  form  most  common.  Crystals 
sometimes  clustered  in  spheroidal  forms.  Cleavage :  cubic,  im- 
perfect. 

II. =4.  G.= 3-463,  V.  Ilauer.  Lustre  metallic  adamantine. 
Color  reddish-brown,  brownish-black.     Streak  brownish-red. 

Compontion. — Mn  S*=:Sulphur  53-7,  manganese  46*8.  Analysis  by  Patera,  (lot 
cit.  and  Pogg.  Irx,  146): 

S  6304,  Manganese  4297,        Iron  ISO,        Silica  l-20=99-ll. 

Kli.  gives  off  much  sulphur  and  is  reduced  to  a  simple  sulphuret  Mn  S;  vitk 
•oda  a  manganese  reaction. 

From  Kalinka  in  Hungary,  in  clay  with  gypsum  and  sulphur,  in  a  resion  tone 
thing  like  a  solfatara,  traohytic  and  dioritic  rocks  decomposing  and  adding  tothf 
clay,  and  at  the  same  time  the  sulphur  which  is  given  off  producing  some  d^MWted 
sulphur,  bcKides  gypsum  and  sulphurets. 

SMALTINE.  Gray  Cobalt.  Tin-white  Cobalt,  /.  Binarseniet  of  Cobalt,  I%m 
T<fM*(;raIki(;8,  Breit.  Wcisscr-Speiskobold,  W.  Speisskol>aIt,  Hau*.  and  L.  CoUl^ 
ArHonir-al,  //. — Chloantuite,  ireit.  Rammelsbergite,  Ilaid.  WTiite  NickeL  Ch»t- 
Imui'iUi,  tih^pard.     Weissnickelkies.     Arseniknickel. 

Monometric.  Observed  planes:  O^  1,  22,  L  Fijrui-es  9, 11,15. 
17,  li>,  i^7.  Cleavage:  octahedral,  distinct.  Cubic,  in  traces. 
Alho  ifiahsivo  and  in  reticulated  and  other  imitative  shapes. 

ir.  =  r>-5— 0.  G.=C •40(^—7-2.  Lustre  metallic.  Color  tin-white, 
inclining,  when  massive,  to  steel-grav,  sometimes  iridescent,  or 
gruyihh  from  taniish.  Streak  grayish-Wack.  Opaque.  Fracture 
gmmilar  and  uneven.     Brittle. 

f/ompoMilion. — ((>>,  Fe,  Ni),  A8'=,  with  cobalt  alone.  Arsenic  71*8,  cobalt  28*; 
wiih  iiicki'I  tt\otn',  Arsi'Tiic  91*7,  nickel  28*3;  with  equal  parts  of  cobalt,  iron  aod 
iii'ki-l,  Arnt'u'u'.  72i,  cobalt  9*4,  nickel  9*6,  iron  90.  Anal.  6.  R'  As*;  5,  7,  8.  R*Ai'. 
'i'Ui'  i»|#jMii.H  varii'H  lietweon  an  ore  of  cobalt  and  nickel,  (or  ]>4>rha[>8  cobalt  alont), 
with  Mtiifiiii*,  find  onn  of  nickel  alone;  G.  Rose  doubta  if  it  erer  occurs  withoot 
iiM'k<-l,ttiid  i»tn((5ti  that  in  the  earlier  analyses  of  Stromeyer  and  Varrentrapp,  the 
u'u-M  whh  hrolmbly  ovorlookod. 

HmiiltinAitim  in<diidml  th«»  oobaltic  variety,  and  Chlounthite  the  nickel  yariety, 
iHrtWi'iiii  wliiirh  tlH«r«  ar«  gradual  transitions. 

Analyai-n:  |,  Hi  romiry«r,  ((iott.  H-  Anz.  1817,  72);  2,  Varrentrapp,  (Popg.  xlriii, 
h^tU),  i»,  llofiiianfi,  (xxv,  4Kft);  4,  Kobell ;  6,  Jiickel,  (RoseV  KrvsU-Chem..  W); 
«,  Kiaiiir.  (lUfiiiu.    6th    Huppl.    225);    7,  Weber,  (ib.);  8,  Rammelaberg,  (ibi);  9. 
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BO.  Ch,  Phmm  Irvi.  278)  j  10.  11,  B.  W.  Bull,  (Ro«e*s  Kirst.  Cb.  Min. 
«ledt,  (Rumm.  fith  SuppL  2'25);  13,  Booth,  (Am.  J.  Sci.,xxLx,  241);  14, 
nttish^rg,  (J.  t  pr.  Chem.  lv,486);  15,  16,  lU  Clat  Suppl  15);  17,  C.  U,  Sbepard. 
(Am.  J,  ScL,  xldi,  361): 

Ni 

8  O'S8=08-98,  Stromeyer. 

9  0'«0=1>8'76,  Varrentrftpp, 

1-79  a  0-66,  Bi  01)1=99 -88,  llofm. 

S  trace.Bi  l-0<J=I»9-y2.  Ko*>. 

S  0-49,  Bi  0  04=101  26,  Jaokd, 

1215=100.  Klftuer.  [G^fl'84. 

1^*38  8  2-22^100,  Wobef,  G=4'374. 
25*8t  S  211=100,  Ramm,  G=4-374- 
14-06  8  0-94^99  iJ4,  SartoriuB, 
12 ■25=99-72,  Bull. 
12'Ot=98-67,  Bull,  G=fl-637. 
12'8H  b  0-86^=^9 -63,  Karstodt. 
20-74=100,  Booth. 
18^1  S2'29=y8-98,Ramni,  0=6-411. 
28-40=l<XJ  43,  RatMBL  0^*735. 
29'50=10<J'43, 
12'|fi^l01-21,ShopaTd. 

B.B.  on  cliarc'oal  emits  copious  arsiinica!  fumes,  and  m^Its  lo  n  whito  brittle  metal- 
lie  globule.  It  t'olora  borax  aitd  oth*ir  flux«?ft  blut%  aad  produe<je  with  nitric  acid,  a 
jpink  solution,  depositing  arsenous  ui'id  ;  or  gives  the  rcaelions  of  uicktsl. 

Uaoally  occurs  in  Tcins,  accompanyinfr  ores  of  ecihalt  or  niekel,  and  ores  of  silrer 
and  copper;  alt^o,  in  somc^  iiistaDCca,  with  eopp«r  nickel  and  mtApiekel ;  often  baT- 
IBg;  a  coating  of  nickel  g^een. 

With  silver  and  copper  it  oocnrsat  Freiberg,  Aunab*?rg,  and  particularly  Schnc^beff; 

inSAXonv;  at  Joaehtmatahl  in  Bohemia,  the  rt^tieulated  varietteii  are  frequently 

found  imbedded  in  ealc  spur;  also  at.  Huel  Sparnon  in  Cornwall;  at  RieeheUdorf 

in   Ueaae,   in  Teine  in  the  copper  schist;  ut  TiinAbi*rg  in  Sweden;  AlI«mont  in 

Dmnphin^     See  analyies  nboTe,  for  the  varietiea  nt  these  localities. 

^iAt  Chatham,  Conn. ,  the  ChUmnthitit  (Chatbiimite)  occurs  in  mica  slat^,  a^sociat^d 

Hperally  with  niispiekel  and  Bumctimeg  witli  eopper  iiickel ;  affords  but  1  or  2  per 

^•nt.  of  cobalt 

Altkred  Foims. — Smaltine  occurs  altered  to  Cobalt  Bloom,  (arsenate  of  cobalt), 
fc«baage  due  to  the  oxydation  of  the  areenic  and  cobalt  on  expoenre  to  moisture. 


Ae 

Co 

Fe 

Cu 

1. 

Bieehelsdorf,  74-21 

20-31 

3-42 

016 

% 

TuDal>erg,       69-46 

23-44 

4*95 

sJL 

8chn«eberg,   70-37 

18-95 

11-71 

1-89 

4. 

71-08 

9-44 

18-48 

trace 

«. 

RiecheUdorf,e6  02 

21-21 

11 -eo 

1-90 

ft. 

"  efyMt,  68-78 

16-S7 

2-30 

0-45 

7. 

"  ra6*«,  69-38 

18-80 

0-72 

& 

60-42 

10-80 

0-80 

9. 

78-58 

9-17 

2-24 

10. 

"  ery*t.   7609 

4-56 

6-82 

n. 

Bchneeberg,   75-86 

8-32 

6-62 

0-94 

12. 

74-80 

8-79 

7-38 

la. 

Riechelftdorf,  72-64 

3-37 

8-26 

14. 

7111 

6-83 

u. 

Kamsdorf,      70-34 

trace 

16. 

70-93 

irare 

17. 

(Thaihamiie,    70-00 

1-35 

17-70 

BALTl^E,  Bntd     Silver  White  Cobalt     Bright  White  Cobalt.     Glance  Cobalt 
Glanskobalt,  IK     Kobalt  Glanz,  Ilaut,  and  L.     Cobalt  Gria,  M, 
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r 

■  Monometric ;  pjritoliedral.    Observed 
^anes,  as  in  the  annexed  figure.  Cleavage : 

cubic,  perfect.     Planes  O  striated.    Mso 
sive,  ^aijular  or  compact 
in. =5-5.     G.=6— ^-3.     Lpstre  metal- 

1C.     Oilor  silver-wliite,  inclined  to  red  ; 

also   Bteel-gray   with   a  violet  tinge,  or 

grayish    blacic   when   contain  in  cr    rmich 

iron.     Streak  grayish  black. 

uneven  and  hiinellar.     Brittle. 

*%M«po«ii«m.— Co8'+Co  Aa'or  Co  (S,  A*)»=>iilphnr  19-3,  arsenic  45-2, cobalt  35*6. 
alya^'s:   1*  Stromeyer,  ^Hehw.  J,  xix;  iiiiiV)',  2,  SchnaWd,  (Ramm.  8d  Supp.  65); 
3,  U II herd t,    (Ramm.    4th  Supp.  Hi,);  4,  ratern,  (jb,);  6,   Ebhingbaus,   (ib»);   6,  7, 
,abel,  (ik);  8,  SchnuM,  (ik  5th  SuppL  149);  9.  Heidiugsfeld,  (lb.) 


r  r 


actnre 


V 


t2 
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S 

1.  SkuttcrU4l,  20-084 

2.  Siogen,  19*10 

3.  OratwitzA,  19-75 

4.  "  coluffinar,  19*78 
6.  Skutterud,  20*25 

6.  Siegen,  moMMivey  19*85 

7.  "     plumoie,  19*98 

8.  "  "         20*86 

9.  "  "         19*08 


As 

Co 

Fo 

43*46 

38101 

3*23: 

44-76 

29*77 

6*38: 

44*18 

30*37 

5*76: 

43*68 

82-08 

4*56: 

42*97 

82*07 

8*42, 

45  81 

88'71 

1*62: 

42*58 

8*67 

26*98. 

42*94 

8*92 

28-03: 

4314 

9*62 

24-99, 

i=9d*882,  Stroineyer. 
;=HM),  Schnabel. 
=l()(),  llul>erdt. 
=10<»,  Patera. 

quartz  1*63=100*84,  Ebbingliftu."*. 
=1»9*99,  Schnabcl. 

Sb  2*84=100,  SchnaM. 
1=100*75,  SchnabeL  [-76,  Hei.l. 

Sb  1*04,  Cn  3*26,  gangne  0*52=^  10(» 


The  lost  3  analyses  have  threo^fourths  of  the  cobalt  replaced  by  iron ;  they 
are  of  the  Stahlkolalt  or  FerrocobcUtinef  from  the  Haniber^  mine,  Sie^en. 

B.B.  gives  <»ff  fumes  of  arsenic,  and  affords,  after  roasting,  a  dull  black  metallic 
globule,  which  attracts  the  magnet.  Colors  borax  blue,  and  eiferTesces  in  heated 
nitric  acid.     Soluble  in  warm  nitric  acid,  depositing  arsenous  acid. 

Occurs  at  Tuna>>erg,  Riddarhvttan,  and  Ilokansbi),  in  Sweden,  in  large,  splendid, 
well  defined  cryritals ;  also  at  Skutterud  in  Norway.  Other  localities  are  at  Quer- 
bach  in  Silesia  *  Siegen  in  Westphalia,  and  at  Botallack  near  St.  Just,  and  in  otlier 
places  in  Cornwall.  Tlie  most  productive  mines  are  those  of  Vena  in  Sweden, 
where  it  occurs  in  mica  slate.    Tliese  mines  were  first  opened  in  1809. 

This,  and  tlie  preceding  species,  afford  the  greatest  part  of  the  smalt  of  com- 
merce.    It  16  also  employed  in  porcelain  painting. 

OERSDORFFITR,  Ifaid   Nickel-Glance.  Nickclglanz.  Nickelarsenikglnnz.  Nickel 
arsenikkies.     Amoibite,  Kob.     Tombazite.     Disomose,  B^td. 

Monomctric;  pvritohedral.  Ob.sorve(l  planes  0,  1,  ?'2.  Fi^s. 
11,  15,  l(i,  f58.  Cleavage:  cubic,  rather  perfect.  Ako  lamellar 
and  granular  ina^sive. 

H.=5-5.  G.=o'0 — 6-9.  Lustre  metallic.  Color  silver-white— 
steel-grav,  often  tarnished  gray  or  grayish-black.  Streak  grayish- 
black,    yracture  uneven. 


Oomposition.-'Xi  S'+Ni  As*  or  Ni,  (S,  Afl)'=Sulphur  19'3,  ursenic  45*3,  nicktl 
S5'6.  Aniilvrtfts:  1,  Herzelius,  (K.  V.  Ac.  11.  1820);  2,  IJain'nclshorg.  (Fogg.  Ixriif. 
611);  8,  KoKOl,  ^.T.  f.  pr.  Ch.  xxxiii,  402);  4,  I>6wo,  (Borichte  Fr.  Nat.  in  Wi.-i.. 
1847);  6,  iXiberointT,  (Schw.  J.  xxvi,  270);  C,  Rammelsberg,  (llundw.  ii,  14);  7. 
Heidingsfehl,  (lUmni.  6th  Suppl.,  174);  8,  9,  I^we,  (Rainin.  2tl  Suppl.  102,  Poj^j:.  U. 
50»);  li>— 12,  FlesH,  (Ann.  d.  Ch.  \l  Fharm.  li,  260) ;  18,  Ludwig,  (Archiv  d.  Phan:; 
1H47,288): 

Co 

0'.»2«,Si  Ol»=100-58,  Bi-rzeliu. 

Sb  0-80=100,  Kaiunu 

tr.t<c,  Vh  082=100,  Kobell. 

=100,  Liiwe. 

=1«H»,  Dobereiner. 

=1«>U,  RaniinelsWrg. 

Ooi»  Cu  Oil,   Sb  0-33=liiO-V7. 

=9yi)r>,  I^iwe.  [\\v\il 

,  quartz  1-87=99  12,  1-oWt. 

1412=100-23,  Pies*. 

0-88=99-«y.  Pless. 

2'8H=UM^,  Ples» 

Pb  p-29,  Ca  12-68,  f  e  8-2o. 

Mn  1  02=87  -26,  Lndwie 
*,  with  some  Co. 

Annlv-»M  1,  2  and  7  givo  llie  formuU  Ni  S'-f-Ni  At*'— Ni  (S.  As)',  iron  rvpluoin^ 
some  o^  the  nickel. 


As        S 

Ni        Fe 

1.  I^<«»,  Swinlon, 

46-37     19-34 

29-M    4-11 

2.  llarzgerode,  H 

.6-r,6, 44-01     18-88 

80-30     6-00 

8.  Amoibitr,     (J. 

,  6-08,46-34»'  14-00 

37-34     2-60 

4.  Prak«»ndorf. 

4610     lC-26 

28-76     8-90 

6.  Kanii«<lorf, 

48-         14- 

27-      11- 

6.  Lobciibti'iii. 

48-02    20-16 

81  82    

7. 

4612     18-96 

33-04     1-81 

8.  Onrndnrffib, 

49-83     1413 

2614     9-66 

9.  Si.-hlad.,(;.rt-7 

-i'r\\  42-52    14-22 

88-42     2-09 

10.          "  rn/Mt.,G- 

.  <>-i>4,39i>4    16-36 

19-69  11  13 

11. 

39-88    1611 

27-90  14-97 

12. 

39-40    16-91 

28G2  1219 

13.  Oelsnitz, 

36-26      8-90 

20-94    

ft 

with  some  Cu. 

•»,  by  losrt. 

STTLPIIURETSj    ARSENIURETS,   ETO.  59 

Analysis  8  (Atnoibite)  afforded  Kobell.  Ni»S*-f  2Ni  A8«(=A8*  S*  Ni*)=Ar8enic 
47*4,  sulphur  15*2,  nickel  37 "4.  Tlie  ratio  for  the  arsenic,  sulphur,  and  nickel, 
is  more  nearly  4:8:4^. 

Analysis  4  corresponds  nearly  to  Kobell's  formula  for  the  Amoibite — (Ni,Fe)* 
S"-f  2  Ni  As'  ;   equivalent  to  1  of  [Ni  S'-f  Ni  As']  and  J  of  copper  nickel. 

Analysis  8,  Gersdorffite,  according  to  L6we,  has  the  fonnula  just  mentioned  for 
No.  4.  The  ratio  3  :  2  :  3  is  nearer  the  analysis  than  4:3:4,  and  affords  the  for- 
mula Ni  As*-f  2(Fe,  Ni)S.  This  is  equivalent  to  1  of  [Ni  S'-f  Ni  As']  and  |  of  copper 
nickel.     Analysis  5  may  belong  here  or  under  the  formula  for  No.  4. 

Analyses  10  to  12  by  Pless,  give  the  formula  2NiS4-Ni  As*.  The  Oelsnitz  ore, 
No.  13,  was  mixed  with  spathic  iron  and  calc  spar.  It  corresponds  to  Ni  S*+2Ni 
As',  and  comes  under  the  general  formula  Ni(S,  As)'. 

These  discordant  results  do  not  seem  to  admit  of  being  harmonized  entirely. 

When  heated  it  decrepitates  with  great  violence.  Ignited  in  a  glass  tube,  sul- 
phuret  of  arsenic  sublimes  as  a  transparent  yellowish-brown  muss,  which  remains 
clear  on  cooling.  Partly  soluble  in  nitric  acid,  depositing  sulphur  and  arsenous 
add. 

Occurs  at  Loos  in  Ilelsingland,  Sweden  ;  in  the  Albertine  mine,  near  Harzgerode 
in  the  Hartz,  with  copner  pyrites,  galena,  calcite,  fluor  spar,  and  quartz;  at 
Sehladming  in  Styria,  and  Kamsdorf  near  Lobenstein  in  Thuringia. 

The  Amoibite  occurs  in  small  octahedrons  at  Lichtenberg  near  Steben,  in  Fich- 
telgebirge.     H.=4.     Color  light  steel-gray. 


ULLMANNITE,  Frobel,  Nickel  Stibine.  Nickeliferous  Gray  Antimony.  Nickel 
spiesglanzerz.  Antimonnickelglanz.  Nickelantimonglanz.  Antimoine  Sulfur^ 
Nickelifi^re,  IT. 

Monometric.  Observed  planes  O,  1,  /;  f.  15-17.  Cleavage : 
cubic,  perfect     Occurs  also  massive  ;  structure  granular. 

H.=5 — 5-5.  G.=6-2 — 6-51.  Lustre  metallic.  Color  steel-gray, 
inclining  to  silver-white.     Brittle. 

Composition, — Ni  S'+Ni(Sb,  As)',  Ramm.  or  Ni  (S,  Sb,  As)'=(ar8enic  excluded) 
Nickel  26*9,  antimony  58*6,  sulphur  14'6.  Analyses:  1,  Klaproth,  (Beit,  vi,  829); 
t  nimann,  (Syst.  tab.  Uebers.  379) ;  3,  4,  H.  Rose,  (Pogg.  xv.  688) ;  6,  RammeU- 
*>*»^>(Pogg-  l^nv,  189): 

Ni 

25*26=100.  Klaproth. 

26-10=100,  Ullman. 

27-36=9910,  IT.  Rose. 

28-04=98-06,  H.  Rose. 

29-43,  Fe  1-83=102-13,  RammeUb^^rg. 

B.B.  partly  volatilizes,  and  the  charcoal  is  covered  with  a  u-hit«:  coating,  with 
fames  of  sulphurous  acid  and  antimony  ;  ultimately  yields  a  metallic  elobule,  which 
often  gives  a  blue  color  with  borax.  In  a  tube  decrepitates  and  gives  a  dark 
brownish  sublimate  without  odor. 

Occurs  in  the  Duchy  of  Nassau,  in  the  minea  of  Freust>erg,  with  (ralena  and 
copper  pyrites  ;  in  Siegen,  Prussia;  at  Ilarzgerode  and  Ix>t»cnflteiu. 

Rammelsl^erfi^  calls  an  ore  from  the  Hartz  Boumonit-Nirk^lglam.  It  occurs  in 
enb« ;  a=4-5.     G.— 5-636— 6-7<:Hi.     Analysis,  (Pogg.  Ixxvii,  2.M; : 

As  28-00,   Sb  19-53,   8  1686,    Ni  27-04,    Co  1  60,    Pb  6  13,   Cu  1-33,    ?«  0-51=100. 

h  comes  from  Wolf^Wrg  in  the  Ilartz.  Rammel'l^erg  coneid^rs  \\\U  and  a  nickel- 
hemrtu>nite,  (see  under  iSournonite),  eomponnds  of  aflmannite  and  hournonite,  and 
*how8  by  calculation  that  thf-  atomic  volume  of  niekel  glance  and  boumonite  are 
the  same. 


As 

Sb 

S 

1. 

Freusberg, 

11-75 

47-76 

15-25 

2. 

Siegen, 

9-94 

47-66 

16-40 

3. 

i* 

5.5-76 

15-98 

4. 

u 

.54-47 

16 '56 

5. 

G.  6-606, 

2-65 

.•>0-84 

17-38 
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DESCBIPm^  HDsERALOOT. 


MAIICASITE,  HaUl  White  Iron  Pyrites.  White  Bieulphnret  of  Iron.  Radiated 
Pyrites.  Spoar  l*yritc8.  Hepatic  Pyrites,  Cellular  Pyntes.  Speerkies,  Strahlkies. 
Kninnikicd,  Lcbcrkies,  Zcllkies,  Sparkles,  Rhombischcr  Eisenkies.  Fer  Sulphure 
A-ioul;iire  Radi^,  Fer  Sulfurd  Blanc,  H.     Weisskupfererz  and  Kyrosite,  BrtiU 

Tiiiiierric.     /:  /=10«o  5',  0  :  17=122°  26-,  a-.h:  <j=1-5737  : 
1  :  132S7. 
O:  1  =  116°  55'. 
C/:J}=1580  27'. 
O:  15  =  1300  10'. 


1 

0 

1 

11 

" 

1 

n 

'1 

iTf 

1  (mac.)  =115°  10'. 
l(brach.)=89o  6'. 
1  (bas.)  =126°  10'. 

Cleavage :  /rather  perfect;  1?  in  traces. 


If  :  li=64^  52'. 
U  :  li=80o  20'. 
/:n=1260  57'. 

Twins: 


Observed  Planes. 

green 
uneven 


plane  of  composition  7,  sometimes  consisting  of  five 
individuals,  united  by  the  acute  lateral  angle  (f.  285) : 
also  others  witli  composition  parallel  to  II.  Also 
globular,  reniform,  and  other  imitative  shapes — 
structiu-e  straight  columnar;  often  massive,  col- 
unmar,  or  granular. 

n.=6— 6-5.    G. =4-678— 4-847.    Lustre  naetallic 
Color  pale  bronze-yellow,  sometimes    inclined  to 
or  gray.     Streak  grayish    or    brownish-black.     Fracture 
.     Brittle. 
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Composition. — FeS',  or  same  as  for  Pj-rites.    Analyses:  1,  Uatchett,  (Phil.  Trans. 
1804,  SaiS) ;  2,  8,  Berzelius,  (Schw.  J.  xxvii,  67) ;  4,  Scheidhauer,  (Pogg.  btiv,  282): 
Fe  46-4  S  63-6=100,  Hatchett. 

46-66  64-34=100,  Berselius. 

46-07  62-86,  Mn  0-70,  Si  0-80=99-92,  Berxeliiis. 

46-60  63-06,  Cu  141,  As  0-98=100-99,Scheidhaner. 


1. 

2. 

8.  Sp/erkiei, 

4.  Kyrontff 

B.B.  like  pyrites. 


Very  liable  to  decomposition,  more  so  than  pyrites. 


Tliis  species  was  formerly  sul>divided  according  to  the  different  forms  the  mineral 
presents,  liadiated pyritet  included  the  radiated  masses  and  more  simple  crystals  ; 
near  pyrittn^  the  macled  crystals ;  hepatic  pyrites  ^  or  leberkien,  (so  called  from  \nf% 
nver),  the  ilecomi)08ed  liver-brown  tessular  crystals,  which  were  originally  iron 
pyriU>^,  and  also  certain  hexagonal  pscudomorphs ;  cockscomb  pyrites^  or  kammkiet^ 
the  crost-liko  aggregations  of  this  species  of  pyrites ;  cellular  pyrites^  the  cellular 
varieties  ft>rined  by  the  decomposition  of  crystals  of  galena,  which  contained  films 
of  pyrites  iKjtween  its  layers,  thus  producing  a  honeycomb  appearance. 

The  !»|iear  pyrites  occurs  abundantly  in  the  plastic  clay  of  the  brown  coal  fonn- 
ation,  ut  Littmitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  ext^DUvelv 
mined  for  its  sulphur  and  the  manufacture  of  the  sulphate  of  iron.  The  radiated 
variety  occurs  at  the  same  place ;  also  at  Joachimstahl,  and  in  several  parts  of 
Saxony.  The  cockscomb  variety  occurs  with  galena  and  fluor  spar  in  Derbyshire 
It  occiiDf  in  stalactitic  concretions  in  CornwalL 

Tlic  kyronite  (  Weintkup/ererzy  or  arsenid  of  copper,  as  it  has  been  called)  is  from 
Uie  mini'  Briccius,  near  Annaborg. 

Tlic  Chilian  Weisukupfererz  contains,  nc^ording  to  Plattner,  12-9  per  cent  of  cop- 
per, besides  iron  and  sulphur,  but  no  arsenic.     (Breit.  Pogg.  Iviii,  281). 


SULPHDItETB,   ASSBSJXTBEtSf  ETC. 
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At  Warwick,  N.  T.,  it  occurs  in  simple  and  compound  crystals,  in  granite,  with 
lireon.  Iluiitis's  fann,  in  Phillipstown,  N.  T.,  affords  small  crystals,  referred  by 
Seek  to  this  species,  occurring  in  magnesian  limestone.  Massive  fibrous  varieties 
ibound  throughout  the  mica  slate  of  New  England,  particularly  at  Cummington, 
Mass.,  where  it  is  associated  with  cummington ite  ana  garnet.  Occurs  at  Lane's 
mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  fluor  vein  m  Trumbull;  also  in  gneiss 
•tEast  Haddam;  at  Haverhill,  N.  II.,  with  common  pyrites. 

Cockscomb  pyrites  is  employed  in  the  manufacture  of  sulphur,  sulphuric  acid, 
and  sulphate  of  iron,  though  less  frequently  than  the  common  iron  pyrites.  Its 
eolor  is  considerably  paler  than  the  ordinary  pyrites,  and  it  is  also  more  liable  to 
decomposition. 

H}f£'ou9  pyriteff  or  Watterkies  of  the  Germans.  This  mineral,  hitherto  considered 
1  variety  of  white  iron  pyrites,  contains  water,  according  to  Glocker,  in  chemical 
eombination;  (Pogg.  Iv,  489).  H.=3— 4.  G.=3'83— 8-6.  From  Moravia  and  Upper 
SOesia. 

LoNcniDiTE,  Brett,  and  Plait n,  Pogg.  Ann.  Ixxvii,  136,  (Kausimkies). — This  mineral 
appears  to  bo  a  variety  of  marcasite.  Breithaupt  gives  for  it  the  angles  104^  24' 
fori:  /and  100**  86'  for  the  brachydome.  II.  =6  5.  G.=4-926 — 6.  Color  tin- white, 
sometimes  greenish  or  grayish  ;  streak  black.  Analysis  by  Plattner  (loc.  cit.)  S 
4M1,  As  4-40,  Fe  44-23,  Co  0-36,  Cu  0-76,  Pb  0-20=99-64,  equivalent  to  24  of  mar- 
ettite  (Fe  S')  and  1  of  Fe  As*.     From  Freiberg,  Schneeberg,  and  Cornwall. 

Altkbkd  Forms.— Limonite  and  pyrites  occur  as  pseudomorphs  after  marcasite. 


RAMMELSBERGITK     Weissnickelkies. 


Slightly  ductile. 


Trimetric  ;  7:  I=12S^—12^'>  (?) 
H.=5-25— 5-75.     G.=7'099— 7-188,  Breit. 
Otherwise  like  the  preceding, 

ContpaHtion. — The  same  as  for  Cliloanthite,  Ni  As'=Arsenic  71*7,  Nickel  28*8. 
Analysis:  1,  Hoffouinn,  (Pogg.  xv,  491,  494): 

Schneeberg,    As  71-30,     Ni  2814,    Bi  219,    Cu  1-60,    S0-14=102-27. 

Occurs  at  Schneeberg  and  at  Riechelsdorl     It  was  first  separated  from  the  tes- 
leral  white  nickel  by  Breithaupt. 

LEUCOPTRITE,  Shepard.     Glanzarsenikkies.     Arseneiscn.     Arsenikeisen,  Arseni- 
kalkies.     Arsenosiderit.     Lolingite,  Haid.     Mohsine,  Chapman. 
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Trimetric.  /: /^llPSCy,  Greg ;  122°,  Rose.  Cleav- 
age: rather  perfect,  in  one  direction.    Also  massive. 

H.=5— 5-5.  G.=7-0— 7-4;  7-228,  from  Silesia  ; 
7-337  from  Bedford  Co.,  Pa. ;  8-67— 8-71  from  Schlad- 
ming,  Weidenbusch.  Lustre  metallic.  Color  be- 
tween silver-white  and  steel-gray.  Streak  grayish- 
black.     Fracture  uneven.     Brittle.  '^ ^—  -^ 

Sometimes 
r  Meyer, 
xlix, 
6S67and  1,  153) ;  6,  Hoffmann ;  7,  8,  Weidenbusch,  (Rose's  Kryst-Chem.,  M) : 

Ni      Co 

,  serpentine  2*17=98 -16,  Hoffmann. 

"  8 -550=98 -666,  Meyer. 

=100,  Karsten.     G.=7-09. 

=98  -8 1 ,  Scheerer. 

— _  =99-64,  Scheerer. 

18*87  510  «97'57,  Hoffinann. 
gangue  104=99-25,  Weid. 

=99  86,  Weid. 


As 

S 

Fe 

1.  B«ich'stein,  65*99 

1*94 

28-06 

I             "           68142 

1-681 

80-248 

S.             "            65-88 

1-77 

82-85 

4w  Fossum,         70-09 

1-33 

27-89 

&        "               70*22 

1-28 

28-14 

«.  Schladming,  6041 

5-20 

18-49 

7.  Reich 'stein,  65-61 

1-09 

81*51 

8.  Schladming,  7218 

0-70 

26*48 
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DESCBIPnVE  MINEBALOOT. 


B.B.  in  a  glass  tube  metallic  arsenic  sublimes ;  on  charcoal  yields  arsenic  fiimes 
and  a  magnetic  globule  is  left.  In  nitric  acid  dissolves  with  a  separation  of  arsen- 
ous  acid. 

Occurs  associated  with  copper  nickel  at  Schladming,  in  Styria ;  with  serpentine 
at  Reichenstein  in  Silesia,  and  at  Loling,  near  Huttenberg  in  Carinthia,  in  a  bed  of 
sparry  iron,  associated  with  bismuth  and  scorodite ;  at  Ehrenfriedendorf,  (G.= 
7-219— 7-290). 

A  crystal,  welching  two  or  three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but  it 
is  not  known  under  what  circumstances.  In  Randolph  Co.,  N.  C,  a  mass  was  found 
weighing  nearly  two  pounds. 

The  name  leucop^ritc  is  derived  from  X<v«ro(,  tehiief  and  pyrites  ;  it  was  ^iven  to  the 
species  by  Shepard  in  1885,  thus  antedating  Haidinger's  Lolingitc,  and  Chapmau*8 
Mohsine. 

The  prism  in  this  species  is  usually  stated  as  having  the  angle  122°  or  122°  26'. 
But  according  to  observations  by  R.  P.  Greg,  Jr.,  as  he  informs  the  author,  the  angle 
is  111°  80'.     The  angle  122°  is  near  li :  17  in  mispickel. 

MISPICKEL.     Prismatischer  Arsenikkios.     Per  Arsenical,  H.     Danaite.   Plinian, 
Breit    Arsenopyrite,  Olocker. 

Trimetric.  /:  7=111°  53',  O  :  11=119°  3?  ;  a:h:  c=l-7588  : 
1  : 1-4793.     Observed  planes  as  in  the  annexed  figures. 
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n 


'-'■^^ 


k 


o 
o 
o 


Fraiiconta,  N.  H. 

12=118°  18', 
1=1150  12', 
3=  98°  55', 
3f =99°  37'. 


Franeonia,  N.  R.,  and  Kent,  N.  T. 


Danaito. 


0  :  ii=158o  23'. 
0  :  ii=149o  16'. 
O  :  U=130o  4'. 
O  :  31=105°  40'. 


If  :lf  (bas.)=120°46'. 
U:U(ba8.)=990  52'. 
Si  :  ai  (ib.)=148°  40^. 
ii:iUtop)=118°32'. 


Cobaltic  variety  of  Skutterud,  according  to  Schecrer,  / :  /=  111® 
40^—1120  2',  n  :  n  (basal)  121^  30' ;  that  of  Franeonia  (Danaite) 
acconling  to  Teschemacher,  /:  7=112°,  11:  It  (ba8.)=121^  30',  It 
:  If  (ba8.)=100o  15/ .  according  to  Kengott,  / :  /=112o  33',  11 :  11 
=121°  20^,  li  :  lt=99o  54'.  Cleavage:  /ratlier  distinct;  O, faint 
traces.  Compound  crystals :  planes  of  composition  /,  and  1*.  Also 
columnar,  straight  and  divergent,  or  irregular ;  compact  granular, 
or  impalpable. 

II.==5-5_6.  G.=6 — 6-4;  6-269,  Franeonia,  Kengott.  Lustre 
metallic.  Color  silver-white,  inclining  to  steel-gray.  Streak  dark 
grayish-black.     Fracture  uneven.     Brittle. 


SULPHUHETB,   ABSENIURET8,   KTO. 


Compo9ition.—^eAB*+VeS*(==Fe  (Ab,  S)')=AneDic  46*0,  sulphur  19*6,  iron  84-4; 
or  (Fe,  Co)  (As,  S)*  (Danaito  and-Skuttorud  variety).  Anolysos:  1,  Stromeyor, 
(Schw.  J.  X,  404) ;  2,  Clievreul,  (Gilb.  Ann.  xvii,  84) ;  8,  Thomson,  (Ann.  Lye.  Nat 
H..  N.  Y.,  iii,  86);  4,  Scheerer,  (Pogg.  xlii,  646);  6,  Wohler,  (Pogg.  xliii,  691) ;  6, 
Hayes,  (Am.  J.  Sci.  xxiv,  886) ;  7,  Plattner,  (Pogg.  Iziz,  480) ;  8,  Weidenbusch, 
(Rose's  Kryst-Chem.,  66) ; 


As 

S 

Fe 

Co 

1.  Freiberg, 

42-88 

21-08 

86-04 

=100,  Stromoyer. 

% 

48-418 

20182 

84-988 

=98-488,  ChovreuL 

8. 

46-74 

19-60 

88-98 

4.  Skutterud, 

46-76 

17-84 

26-36 

9-01=100-47,  Scheerer. 

6. 

47-46 

17-48 

80-91 

4-76=100-69,  Wohler. 

6.  Danaite, 

41-44 

17-84 

82-94 

6-45=98-67,  Hayes. 

1,  Plinian, 

45-46 

20-07 

84-46 

=99*99,  Plattner.    [G.=6-896 

8.  Reichonstein,  46-92 

19-26 

88-08 

gangue,  1-97=100-26,  Weid. 

KB.  on  charcoal,  copious  arsenical  fumes,  and  a  globule  of  nearly  pure  sulpliuret 
of  iron,  which  acts  on  the  needle.  Gives  fire  with  steel,  emitting  an  alliaceous  odor. 
Dissolves  in  nitric  acid,  excepting  a  residue  of  sulphur. 

Found  principally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores 
of  silver,  lead,  and  tin,  iron  and  copper  pyrites,  and  blende.  Occurs  also  in 
serpentine. 

Abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins ;  at  Reichenstein  in 
Silesia,  in  serpentine ;  and  also  in  beds  at  Breitenbrunn  and  Raschau,  Andreasberg, 
and  Joachimstahl ;  at  Tunaberg  in  Sweden.  Hucl  Mawdlin,  and  Unanimity,  in 
Cornwall,  are  other  localities. 

Met  with  in  fine  crystallizations  in  gneiss  in  New  Hampshire  at  Franconia.  asso- 
ciated with  copper  pyrites  ;  also  at  Jackson,  and  at  Haverhill.  In  Maine,  at  Blue 
Hill,  Corinna ;  Newneld,  (Bond's  mountain),  and  Thomaston,  (Owl's  head).  In  Ver- 
mont at  Brookfield,  Waterbury,  and  Stookbrid^e.  In  Massachusetts,  at  Worcester 
and  Sterling.  In  Connecticut  at  Chatham,  with  smaltine  and  copper  nickel ;  at 
Monroe  witn  wolfram  and  pyrites ;  at  Derby  in  an  old  mine,  associated  with  quartz. 
In  New  Jersey  at  Franklin.  In  New  York,  massive,  in  Lewis,  ten  miles  south  of 
Keeseville,  Essex  Co.,  with  hornblende;  in  crystals  and  massive,  near  Eden ville, 
on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with  scorodite,  iron  sinter,  and 
thin  scales  of  gypsum;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four 
or  five  miles  northwest  of  Carmel,  near  Brown's  serpentine  quarry  in  Kent,  Put- 
nam Co. 

Plinian  of  Breithaupt,  stated  to  be  monoclinic,  with  the  composition  of  mis- 
pickel,  is  shown  by  G.  Rose  to  be  nothing  but  mispickel.  G.^6-8.  Rcporte<l  from 
^i  Gothard,  Ehrenfriedcrsdorf  and  Zinnwald.  Jordan  has  analyzed  a  mispickel 
from  near  Andreasberg,  (J.  f.  pr.  Chem.  x,  436),  and  obtained  As  66*000, 8  8*344,  Fe 
W-487,  Ag  0*011=99*792,  giving  nearly  the  formula  2FeS-|-SFcAs*=Ar8enic  66*7, 
•olphur  8*0,  iron  35*2.  Jordan  made  out  8 As,  S,  8  Fe,  which  requires  arsenic  62*9, 
wlphur7-5.  iron  89-6. 
ALTERED  FoRMs. — ^Pyritcs  pscudomorph. 


GLAUCODOT,  (Breithaupt  and  Plattner,  Pogg.  Ann. 
1849,  Ixxvii,  127).  Trimetric,  like  Mispickel.  In 
prisms;  /:  7=112°  86'.  Cleavage:  basal,  very  distinct, 
prismatic  less  so.     Also  massive. 

H.=5.  G.=6-975— 6-003.  Lustre  metallic.  Color 
grayish  tin-white.     Streak  black. 

GmpoMtion.'^Co,  Fe)  S»-HCo,  Fe)  As",  with  Co  to 
Fe  as  2  :  1,  (or  Co,  Fe)  (S,  A8)*=Sulphur  19-4,  arsenic 
45-6,  cobalt  23*8,  iron  11-8=100.  Analyses:  1,  Platt- 
ner, (loc.  cit.);  2,  Patera,  (Pogg.  Ixxxi,  6^8): 
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s 

As                                          Co 

1.  Chili,          20*210 

43*200    (and  trace  of  Ni)  24-774 

2.  Orawitza,  19*78 

48-63                          Cobalt  3202 

Fe 
1 1  -900=100-84,  Plattner. 
4-56=99*99,  Patera. 
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PESCRIFTITE   ^ONEBALOGT. 


B.R  tf\vi»<  tho  nMwrion  t»t*  .m ib.il?".  in»n.  siilphnr.  aail  arstfiiic. 

iVvtirs  iti  ohl«»pirt'  nluto  with  xM»lWritttf.  in  tli«*  proviace  of  Haueo,  Chili;  also  at 
Oniwitfa  in  tho  iNinimr  wrth  :i  pale  rt^llnw  otiicite. 

Thi»  A(HK.*u<i»  hifttf  tho  kM  tin  POM  r  LOU  ot'  )li»(uokeL  excepting  the  replacement  of  one* 
thinl  of  tho  oobrtit  hy  imn.  Ir  !i»  «*<M«>atiaIIy  a  cobaltio  mispiokel,  with  which 
•{Mvkotf  it  tu;i\K*»  aoarly  in  ory»talli.aitioa. 

SYl.V.VMTK.  fltiii  Oraphio  ToruR'inu    Omphio  UolJ.   Schrifterz.  Schrift-tellnr. 
Tolluro   Nit  if   .Vurv»-iir«^ntitvro.   H.     Aurvtellurittf.     ^lullerite.     Weisatelliir.  • 


Trimotru*. 


i^l- 


II  :  I 


l^  aud  ]^I.,  /) :  17=lia°  26i',  a:h: 


j:  =  l:f»?- 


ii.brachVrrlOSo  8'. 
<"3  *'  =128°  26'. 
I*  tba:?;)  =101^  26'. 


Ji     Js 


} 

i' 

^''       _ 

i 

5^ 

Tf 

i'' 

9 

4 

. .'  Jl 

I?         I' 

~ 

^  - 

ii         is         i\ 

Cloavao^* :  highly  j>ertect  in  one  di- 
rwtioiu  Twills :  prisuis  interi»ecting  at 
ti'^"*  iioarly.  Alsi>  lUiissive,  imperfectly 
i.vhiniiiar  aiul  irranuhir. 

U.  =  l-.>— e/  G.= 5-732:  S-2S,  Petz. 
Lui^rro  niotalUo.  Streiikand  color  pure 
sr^vUirniy,  to  silver-white,  and  soine- 
timos  TiVarly  bniss-vellow.  Fracture 
uuovou.     Vory  sev^ilo. 

''•wi/wMtf'i**.— \.Vr.  Au^T«?'.  G.  Rose,  =rA|f:  Au 
tvitic  ai»  I  :  :2'>  Tolluriuiu  55 *S.  irold  28-6,  »ilver 
l^-ti.  AhaIvsvs:  l.  Klapn^th.  (Beit.  iii.  16);  2,  Ber- 
£c!iu*,  I  UlirvsK  xiii.  hi:»,  analysis  imperfect); 
:«,  *.  IVr/.  il\»cr.  Ivii.  4T:»i:  5,  Klaproth, (Beit.  iii. 
:*0^:  o-lv».  Tett  \l\hrjr.  Ivii.  47») : 


=l(M\  Klaproth. 

I  o.  Cu.  Fe,  S,  A».  ira€€9,  B. 

«»-2o.  Co  0-76=100.  P. 

2-7.^=l«».  Petx. 
ll>\V>.  S  05=100.  K. 

2:»4=liH\  Petx. 

S:il  =  HK\  Petx. 

8  16=1«>0,  Petr. 
ll'il=ltHi,  Petx. 
l:;!4:J=UX>.  Petx. 

B.B.  fu^e^  easily,  tingini;  the  flame  )]rr\^»ni!«h-Miio.  ami  eoverinjrthe  charcoal  with 
a  white  oxy«J ;  finally  a  ductile  metallic  gloliule  ij>  obtained.  Dissolves  in  nitric 
acid. 

Occurs  with  pold  at  Offcnhanva  in  Transylvania,  in  narrow  veins,  which  tra- 
verse porphyry  ;  al!*o  at  Na^yn^  in  the  wime'oountry.  Probably  also  at  (Jold  Hill, 
Rowan  Co.,  N.  C.  ((lenth)  in'minute  crystals,  with  goM,  pyrites,  and  chnlcopyrite 
in  chlorite  slate. 


i>b.<«erTvJ  Ptao««. 

Tellurium 

9h 

ik>M 

SilTcr 

1. 

Oflenlkanya.                      tuv 

SlV 

10- 

2. 

"      "                          M- 

tr. 

24-*> 

lis 

S. 

ai'rti/**.       :i9-V7 

o:»8 

2n"*j7 

11-17 

4. 

**              fnbi^ryft,      ,"18  "SI 

0-tVi 

2«>-47 

11-81 

0. 

Gather  z,                   *           44-75 



2fi-75 

8'5*» 

6. 

White  crj/tt.,  4;.=Se7.  55  Stf 

2  50 

24  SV* 

I4i>8 

7. 

r..=7**»l»,  4S-40 

S-42 

28  ys 

lor.y 

8. 

y^lloiri'rytt.,  4;.=i>:J:t.  51-52 

5  75 

2710 

7-47 

9. 

"      /ii«i«Wfv,                 44-54 

8-."»4 

25  SI 

l«>-4o 

la 

4l>-96 

3-82 

2i>ti2 

2-78 
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The  name  graphic  telluriw/i  all udes  to  the  arrange-  29 1 

inent  of  the  crystaU,  like  writing  characters. 

The  laree  amount  of  gold  it  contains  renders  it  a 
highly  Tamable  ore. 

The  above  angles  and  observed  planes  are  from 
Brooke  and  Miller.  Haidinger  makes  the  Aurotel- 
lurite  (or  Weisstellnr  of  Werner)  (Analyses  5  to  10) 
different  in  its  dimensions,  and  gives  tlie  following 
angles :  M :  M=106°  80',  0 :  a=108o  80',O :  a=143^ 
y.     It  is  from  Nagyag.     0=7*99— 8*33. 

XAOYAGITE,  Haid  Elasmose,  Beudant.  Foliated  Tellurium.  Bitelluret  of 
Lead,  Thorn.  Black  Tellurium,  P.  Tellurium  Glance.  Nagyaffer-erz,  W.  Blatter- 
tellur,  Hau9.  and  L.    Blattererz.     Tellure  Natif  Auro-Plomhifr're,  //. 

Dimetric.      0'.li=^V21^  37';  «=l-298.  292 

Observed  planes  as  in  the  annexed  figure.  ^ 

O  :  1=118°  37',   1  :  1=103°  14',   0  :  2^=      r  ^ Ji ^ 

111°  4',  2/  :  2i  (bas.^  137°  52'.     Cleavage :     t:;;-^^ 
basal.     Also  gramilarly  massive,  particles 
of  various  sizes ;  generally  foliated. 

H.=l — 1-5.  G.=6-85 — 7'2.  Lustre  metallic,  splendent.  Streak 
and  color  blackish  lead-gray.  Opaque.  Sectile.  Flexible  in  thin 
laminse. 

Compantion. — Analyses:  1,  Klaproth  (Beit,  iii,  32);  2,  Brandcs,  (Sohw.  J.  xxxv, 
409  ) ;  8,  P.  Schonlein,  (J.  f.  pr.  Ch.  Ix,  166) : 

Te  S  Pb  Au  Ajr  Cu 

1.  32-2  3-0  5iv  90  05  1-8=100,  KloproUi. 

2.  81-96  3-07  55-49  8-41  trace  114=100,  Brondes. 

3.  80-52  8-07  60-78  911  0-53  0-99=100.  Schonlein. 

Schonlein  found  in  other  trials,  Pb  51-01,  51  06,  Te  26*67,  S  962,  10*59;  and  Petz 
obtained  (Pogg.  Ivii,  478),  8*54,  7*81,  6-48  percent,  of  gold.  Wohler  deduces  from 
Sehonlein's  analysis,  Pb"  Au,  Te"  S"=TeUurium  31-86,  sulphur  9-24,  lead  60-65,  gold 
8-74=100 ;  and  proposes  the  formula  (6  Pb  S,  6  Pb  Te,  Au^  TeH-4TeS»,  or  TM»r»i*ina 


S  R(S,  Te),  4"Te  S*,  sulphurct  and  tcUuret  of  lead  being  considered  isomorphous. 

This  formula  further  simplified  becomes  nearly  (Pb,  Au)  (Te,  S)*. 

B.B.  on  charcoal  fuses  readily  to  a  malleable  metallic  button,  tinging  the  flame 
mt  the  same  time  blue,  and  covering  the  charcoal  with  a  white  coatine.  With  borax 
it  affords  a  bead  of  gold,  with  a  little  silver.  It  dissolves  partially  in  nitric  acid, 
and  also  in  nitro-muriatic. 

Occurs  at  Nagyag  and  Offenbanya  in  Trans^-lvania,  in  foliated  masses  and  crys- 
talline plates,  accompanying,  at  the  former  place,  silicate  of  manganese,  blende,  and 
gold  ;  and  at  the  latter,  associated  with  antimony  ores. 

Berthier  has  analyzed  another  ore  verv  similar  to  the  above  in  physical  char- 
acters, consisting  of  Tellurium  18-0,  sulphur  11-7,  lead  63-1,  gold  6*7,  antimony  4*6, 
copper  1-0=100;  corresponding  to  21S,  6Te,  4Sb,  18Pb,  2Au,  but  probably  impure 
with  sulphuret  of  antimony. 

COVELLINE,  Beud,     Indigo  Copi)er.     Kuferindig.     B^ie  CJopper. 

Hexagonal ;  6>,  I.  Cleavage  :  basal,  very  perfect.  G^ininonly 
massive  or  spheroidal,  surface  crystalline. 

H.=l-5— 2.  G.=3-8— 3-85.  *'  Lustre  resinous,  faint.  Color 
indigo-bluo  or  darker.  Streak  lead-^ay,  shining.  Opaque.  Tliin 
leaves,  flexible.     Sectile. 

9 


6(5  DEBORIFnVE   MINKRALOOY. 

Composition. — €u  S*=Sulphur  88*6,  copper  66*5.  Analysee :  1 ,  Walchner,  (Sob w, 
J.  xlix,  168);  2,  CoveUi,  (Ann.  Ch.  Phys.  xxxv,  106): 

1.  Badenweiler,  S  82-64    Cu  64-778    Fe  0  462,     Pb  1-046=98 -921,  Walchner. 

2.  Vesuvius,  82-0  66-0=98-0,  Covelll 

A  Dillenberg  covelline  afforded  Grimm,  (Lieb.  Jabresb.  1860,  702),  66*82  bisul- 
pburet  of  copper,  8*96  iron  pyrites,  18*63  quartz,  and  10*67  Pe  Mnfi. 

B.B.  bums,  before  becoming  red  hot,  with  a  blue  flame,  and  fuses  to  a  globule 
which  is  strongly  agitated  and  emits  sparks ;  finally  yields  a  button  of  copper. 

Occurs  with  other  copper  ores  near  Badenweiler  at  Leogangin  Saltzburg;  Keilce 
in  Poland  ;  Sangerhausen  in  Saxony ;  Mansfeld,  Thuringia ;  at  Vesuvius  on  lava. 

MOLYBDENITK   Sulphuret  of  Molybdena,  P.     Molybdene  Sulfur^,  H.     Moly»>- 
fdanglanz,  Z.   Wasscrblei,  Iv. 

Hexagonal.  In  short  or  tabular  hexagonal  prisms  with  replaced 
terminal  edges.  Cleavage:  basal,  eminent.  Commonly  foliated 
massive,  or  m  scales. 

II. =1 — 1'5,  being  easily  impressed  by  the  nail.  G.=4:-44 — 4*8. 
Lustre  metallic.  Color  pure  lead-gray.  Streak  similar  to  color, 
slightly  inclined  to  green.  Opaaue.  LaminsB  highly  flexible,  not 
elastic.  Sectile,  ana  almost  malleable.  A  gray  trace  on  i>ai>er, 
a  greenish  on  porcelain. 

Composition. — Mo  S'=Sulphur  41*0,  molybdenum  69*0.     Analyses:  1,  Brand.^ 
(Schw.  J.  xxix,  826) ;  2.  SeyWt,  (Am.  J.  Sci.   iv,   1822.320);  8,  4,  S^      * 
Struve,  (J.  f.  pr.  Ch.  xliv,  257);  5,  Wetherill,  (Am.  ^.  Sci.  [2],  xv,443): 

S  40-4=100,  Brandes. 
89-68=9910,  Seybort. 
40-578,  gangue  0*800.  S  «t  S. 
89-710,        '•       8-186,  S«tS. 
88198,  Fe   8-496,   5i    2-28::. 
H.  0-297,  Wetherill. 

B.B.  infusible,  but  sulphurous  fumes  emitted,  which  are  deposited  on  the  ohanuial. 
In  the  forceps,  flame  greenish  ;  a  dull  brown  pearl  with  borax  on  adding  nitro. 
PiMolvos  in  nitric  acid,  excepting  a  white  or  grayish  residue. 


,320);  8,  4,  SvanWrij  auJ 


1.  Altenberg, 

2.  Chester,  Pa, 

Mo  69-() 

0.=4-444, 

69-42 

8.  Smaoland, 

58-627 

4.  Bohaslan, 

57-154 

6.   Reading,  Pa. 

65-727 

Moiylwlenite  generally  occurs  imbetldod  in,  or  desseminated  through,  granite, 

Kleins,  «irt»on-sj'enite,  granular  limestone,  and  other  crystalline  rocks.  At  Numedal 
1  Sweden,  Arendal  in  Norway,  and  Greenland,  it  has  been  ol>served  in  hex- 
Mtfonal  i>risms.  AUenberg  and  Ehrenfriedersdorf  in  Saxony,  Schlackenwald  and 
xTnnwald  in  Bohemia.  Rathausberg  in  Salzburg,  Laurvig  in  Norway,  Chessy  in 
Kraiioe,  IVru,  Brazil,  are  among  its  foreign  localities.  At  Caldbeck  Fell  in  Cum- 
iHtfUud.  it  is  associated  with  tungstate  of  lime  and  apatite  ;  it  also  occurs  at  s^n-oral 
iif  the  Cornish  mi nt»«;  in  Scotland  at  Peterhead,  Glenelg.  and  at  Corby  on  Loch 
iVoran.  , 

In  Connecticut  at  lladdam.  and  the  adjoining  towns  on  the  Connecticut  river,  it 
iNHiurs  In  gneiss  in  crystals  and  large  plates  ;  also  at  Saybrook.  In  Vermont  at  Wt^t  - 
llioreland,  there  is  a* large  vein  of  molybdenite ;  at  Newport,  with  crystals  of  whitf 
apatite.  In  Massaohusotts  at  Shutesbury,  east  of  Locke's  pond;  at  Brimfield,  with 
iolite.  In  New  Uami^hire.  at  Westmoreland,  four  miles  south  of  the  north  village 
tiieeting  house,  in  a  vein  of  mica  slate,  where  it  is  abundant;  at  Llandaff,  in  regular 
tabular  orystaU;  at  bVanoonia.  In  Maine  at  Blue  llill  Bay  and  Camdage  farm,  in 
lartfo  ervsi«ll»»»*t »«»»••:  ft^**^  "*  Brunswick,  Bowdoinham.  andSanford.  but  less  inter 
Mtiiiii  III  Now  York,  two  miles  southeant  of  Warwick,  in  irregular  plates  assi» 
nUtiM  with  lutile.  «ir*HMi.  and  pyrites.  In  Pennsylvania,  in  Chester,  on  Chester 
lVi»«li.  ii»»ar  Heading;  ninir  Conoonl,  Cal»arras  Co.,  K.  C,  with  pyrites  in  quartz.  In 
Canada  al  lUUam  fake.  'IVrrace  Cove.  Lake  Superior  and  St.  Jerome,  C.  K 

hUlliiKulvhiMl   fr*»ni  i»lumUtf»»  by  it*  histro  and  streok.  ami  also  by  its  beha\ior 
|i0fiirii  I  ho  blow|ii|u«  Hn«l  with  aoidx. 
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4.  SKUTTERUDITE  DIVISION. 

SKUTTERUDITE,  Haiditiffer.     TeRweralkioB,  BreU.     HavtkobaltkicB.     Hartkobalt- 
erz.     ArsenikkubaltkieB.     Modmnite,  yieol, 

Monometric.  Observed  planes  (^,  1,  2,  /.  Figs.  1,  11,  14,  39. 
Cleavage :  cubic,  distiuct ;  /,  in  traces.     Also  massive  gi'anular. 

Il.=6.  Ct.=6-74— 6-84.  Lustre  bright  metallic.  Color  be- 
tween tin-white  and  pale  lead-gray,  sometimes  iridescent 

C(»N/>o«»/toN.— Co  ^^8"= Arsenic  79*2,  cobalt  20*8.  Analysos:  1,  Scheerer,  (Pogg. 
xlii,  545);  2,  3,  Wohler,  (ib.  xliii,  591): 

1.  Skutterud,  .Vs  77*84    Co  20 1)1      Fc  1-61    S  0-69=1 00  05,  S. 

%  "  crysL  79-2  185  18  =99  0,  W. 

3.  "  mass.  790  19-6  1*4  =^99-9,  W. 

B.B.  nearly  like  smaltine.  Yields  a  Kubliiiiale  of  metallic  arsenic  in  a  cloaed 
tube.     From  Skutterud  near  Moduin,  in  Norway. 


2.  DOUBLE  lUXAKY  COMPOUNDS. 

I.  THE  PERSULPHURtT  A  SlLrHUKKi OF  AN  ELEMENT  OF  THE 
HYDROGEN  GROUP,  AS  OK  1R(.)N,  0(JBALT,  OR  NICKEL 

1.   LINN^EITE  GROUP.— Monometric. 

LiNs.uiTE,       (€u,  Co)  S+Co'  S'.         SiGKMTK,  (Ni,  Co,  Fe)  S-f  (Ni,  Co,  Fe)'  S». 

i  CHALCHJPYRITE  GROUP.— Dimetric.  Tetrahedral. 

GiiAUOi'YiiiTK,  €n  S+Fc"  S*.  ?Tin  Pyrites,  €u  S4-(Fe'  S»,  8ii»  6*). 

3.  STERNBERGITE  GROUP.— Trinietric. 

Steunbkruitk,  Ag  S+2  Fe*  S*. 

LINN.EITE,  y/rtwi     Cobalt  I'^rite:*.     Sulphurct  of  Cobalt     Kobaltkies.  Schwefel- 
kobaU.     Kobaldiiic,  BetuL     Carrollit^,  Faher.     8iegenite. 

Monometric.  Figs.  11,  \^y^  ItJ.  Cleavage:  cubic,  imperfect 
Twins ;  plane  of  composition  octahedral.  Also  massive,  granular 
to  impalpable. 

Ii.=5-5.  (;.=4-8— 5  ;  4-85,  Carrollite,  S.  and  B.  Lustre  me- 
tallic. Color  pale  steel-gi'ay,  tarnishing  copper  red.  Streak  black- 
ish-gray.    Fracture  uneven  or  subconciioidal. 

Composition. — CoS-|-Co' S*,  (Fra!ikcnhcin»)=Siilphur  42*0,  cobalt  58 1».  Cobalt 
sometimes  rei»la<fod  bv  ciippcr  or  nickel.  Analysos :  1»  ITisinger,  (Af  handl.  iii,  819); 
2,  3.  Wernckink,  (Schw.  J.  xxxix,  306,  and  Leonh.  Zeit.  f.  Min.  1826);  4,  6,  Smith 
and  Bnii«h,  (Am.  J.  Sci.  [2],  xvi,  367);  6,  Schnabel,  (Ramm.  4th  Snppl.  117);  Y, 
Ebbinghaus,  (ib.) : 
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D£8CIUPTITE  MINEBALOOY. 


S 

Co 

Cu 

1. 

Riddarhyttan, 

38-60 

48-20 

14-40 

% 

Musen,  " 

41-00 

48-86 

4-10 

8. 

u 

42-52 

53-86 

0-97 

4. 

CarroUHe, 

41-98 

87-25 

17-48 

6. 

«• 

40-94 

88-21 

17-79 

6. 

Hicyenite, 

41-98 

22-09 

7. 

<* 

42-30 

11-00 

Fe 

8-58,  gangne  0-88=991*6,  Hisingf^r. 
5-81,  ganguc  0-67=94-94,  Wernekink. 
2-30=98-87.  Wernekink.  [4  86. 

1-26,  Si  1-54,  Ab  rr.=99-46,  S.   *  B.   G.= 
1-55,   *•    1-54,     "  fr.=100fi8,  &  4  B. 
2-29,    "33-64,=100SchnabeL    G.=4-8. 
4-69,  "  42-64=100-63,  Ebb.    G.=5-0. 

Carrollite,  according  to  the  analyses  of  Smitli  and  Brnifb,  is  a  Copper- LhiHititc^- 
€u  S+CJo*  S'. 

SiegeniteiKohaU-Nickelkieiy  RaninielBberg)  is  a  yickel-Linnteite=(S\,  Co,  Fc)  S-j- 
(Ni,  Co,Fe)*S». 

B.B.  on  ebarcoal  gives  a  sulpburous  odor,  and  after  roasting  colors  glass  uf  borax 
blue.     Dissolves  in  nitric  acid,  excepting  the  sulphur. 

Occurs  in  gneiss  with  copper  pyrites  at  Bastnaes  neai*  Riddarhyttan,  Sweden, 
and  at  MOsen  nearSiegen,  in  Prussia,  with  heavy  spar  and  spathic  iron.  Also  at 
Mine  I^  Motte,  Missouri,  with  galena  and  black  cobalt.  Carrotlite  is  found  at  Finki«- 
burg,  Carroll  Co.,  Maryland,  with  copper  pyrites,  (W.  L.  Faber,  Am.  J.  Sci.,  [2],  xiii, 
418^     llie  Sieffenite  is  from  Siegen  and  occurs  in  octahedrons. 


CUBAN,  BrcU.y  Pogg.,  Ux,  325,  1848. 

Moiioiiictric.  Ill  cubes  or  massive.  Color  between  bronze  afid 
brass-yeliow.  Streak  dark-reddish  bronze,  black.  II. =4.  G.— 
4-(>2f5,  Br.;41(>9,  liooth. 

CoinjtogitioH. — CuS-fFe'S*,  Booth.  Analyses:   1.  Eastwiok.  (communicated  by  .1. 
0.  Booth);  2,  Magcc,  (ib.) ;  8,  Stevens,  (ib.) ;  4,  Scheidauer, (Pogg.  Ixiv,  280): 
S  Cu  Ft-  Si 

8901  19-80  3801  2*30=  9912. 

39-85  21-05  38-80  1-90=101  10. 

39-05  20-12  88-29  2-85=l(K)-81. 

34-78  22-96  4251         Pb.  <r.=100-25. 

Brfiihaupt  obtiiinod  in  ri'poato<l  trialH  19  per  4*«nt.  of  copper.     B.B.  fuse.-*  vastly, 
Kivin^  oir  fiiiiicH  of  Hulphur,   but  no  arsenic.     With  2  of  copper  instead  of  1,  tlie 
(•oiii|»oHition  would  be  analogous  to  that  of  Linmeite* 
From  Barra<'anao,  Cuba. 


CHALCOI'YRITE,     fieiuf.      Ct)ppcr  PyritoH.      Yellow  (\>pper  I»yrite5,      Pyrilou.- 
Copper.     Kupferkies.     Cuivre  Pyritcux.    Towanite,  R  A  A£. 


c 

; 

k 

i 

*    4« 

i' 

1 

It 

3 

_.... 

>• 

*  .     i 

2i 

:  5ft 

'~"!7 

"IT 

293 


291 


ObwrTPil  iiIaiim. 


COMPOUND  SCLPHURETY),   AR8ENinRET8|   IsTTC. 


69 


Dimetric ;  tetrahedral.     O  :  li=i85^  25' 
^^:i=145o    8'.     (9:2i=116°54'.  2: 

O  :  1  =126°  40'.     O :  f /=124°   5'.  | : 

O  :  2=^109°  44'.      1  :  l(pyr.)=109o  53'.     1  : 


21)5 


;    <i= -98556. 

2  (pvr.)=96o  33'. 

5  (pyr.)=10(P  44'- 

l(f.294)=71°20'and 

[70°  7'. 


2y5A 


Cleavage :  2i  sometimes  distinct ;  O^  indistinct.  Twins :  plane 
of  composition,  (1)  li,  f.  295,  295 A;  in  the  last,  composition 
parallel  to  4  tenninal  edges  of  a  pyramid :  (2)  1,  similar  to  f.  200 ; 
(3)  tij  similar  to  f.  207.     Often  massive  and  impalpable. 

II.=3'5 — 4.  G.=4-l — 4*3.  Lustre  metallic.  Color  brass-yel- 
low ;  subject  to  tarnish,  and  often  iridescent.  Streak  greenish- 
black — a  little  shining.  Opaque.  Fracture  conchoidal,  uneven. 
Rather  sectile. 

CmnposUion. — €uS+Fe*  S*,  Ranuii.=Sulphur  »4-y,  copper  34-rt,  iron  30-5=l00. 
But  some  Analyses  give  othor  proportionK,  and  probably  from  admixture  with  iron 
pyrites.  Analyses:  1,  IL  Rose,  ((Hlb.  Ixxii,  186);  2,UartwaII,  (Leonh.  Handb.  646); 
3^  4,  C.  Bechi,  (Ain.  J.  Sci.  [2],  xiv,  161);  6,  S.  D.  Forl)€S,  (Jameson's  J.  1,  278): 


1.  Sayn,              S  86-87  Cu  8440 

2.  Finnland,            36*38  32*20 

3.  Val  Castrucci,  36*62  34-09 

4.  Mt.  Cmtini,         36*16  32-79 

5.  Norway,             33*88  82*66 


Fo  30*47  quartz  0*27=101*01,  Rose. 
30-08  2*23=100*79,  Hartwall. 

;U)-29  =100*00,  Bechi. 

29*75  0*86=  99*66,  Bechi. 

32*77     Mn  tr.  Si  0*32=99*62,  Forbes. 


Other  analyses :  Malaputi  and  Durocher,  (Ann.  des  M.  [4],  zvii,  299).* 

This  ore  is  often  mixed  with  iron  pyrites  indefinitely,  ana  the  color  becomes  cor- 
respondingly paler. 

6.B.  on  charcoal  blackens,  but  becomes  red  on  cooling.  After  a  continued  heat 
it  fuses  to  a  j^lobule  which  is  maffnotic  "With  borax  affords  pure  oopi)er.  Dis- 
solves in  nitric  acid,  excepting  the  sulphur,  forming  a  green  solution.  A  drop  of 
liquid  ammonia  changes  it  to  a  deep  blue. 

Chalcopyrito  is  the  principal  ore  of  c<»nper  at  the  Cornish  mines,  and  10  to  12,0<»0 
tons  of  purec<>p{>er  arc  smelted  unnuall}'  from  150  to  160,000  tons  of  ore.  It  is 
there  associaten  with  tin,  erubescite,  copper  glance,  ffalcnH.gray  cop]>er,  and  blende. 
The  copper  beds  of  Fahlun  in  Sweden,  are  composed  principally  of  this  ore,  which 


•  For  analyses  of  different  ores  from  New  Hampshire,  see  Geol.  Rep.  of  that  State, 
byCT.Jackson,  p.  214. 
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occurs  in  large  maracs,  surrounded  by  a  coating  of  sei'pentine,  and  imbedded  in 
gneiss.  At  Raninielsberg,  near  Goslar  in  the  Hartz,  it  forms  a  bed  in  graywacke 
rtlato,  and  is  Aivtociatod  with  iron  pyrites,  galena,  blende,  and  minute  portions  of 
silver  and  gold.  The  Kurprinz  mine  at  Freiberg  affords  well,  defined  eryBt4d8.  It 
ofours  also  in  the  Bannat,  Hungary.  Thuringia ;  m  Scotland  in  Kirkcudbright  and 
Wigtonshires,  in  Perthshire  and  *  Invernessshire ;  in  Tuscany,  (analyses,  8,  4) ;  in 
South  Australia. 

In  the  United  States  it  occurs  ut  the  Southampton  Lead  Mines,  Mass.,  at  Turner's 
falls  on  the  Connecticut,  near  Dcerfield,  and  at  Hatfield  and  Sterling,  Mass. :  in 
Vermont,  at  Stafford,  and  at  Corinth.  Waterbury,  and  Shrewsbury :  in  New  Hami>- 
shire,  at  Franconia,  in  gneiss ;  at  Unity,  on  the  estate  of  James  Neal;  at  Warren,  on 
Davis's  farm ;  at  Eaton,  two  miles  northeast  of  Atkins's  tavern ;  at  Lyme,  east  of 
East  Yillngc ;  at  Haverhill  and  elsewhere :  in  Maine,  at  the  Lubec  le4id  mines,  and 
at  Dexter:  in  Connecticut,  at  Bristol  and  Middletown,  sometimes  in  crystaU:  in 
New  York,  at  tlu*  Ancram  lead  mine ;  five  miles  from  Rossie,  beyond  DeLong** 
mills  at  the  Rossio  lead  mines  in  crystals ;  in  crystals  and  massive  near  Wurtzfi)- 
rough,  Sullivan  Co. ;  crystals  and  massive  at  Ellenville,  Ulster  Co. :  in  Pennsylva- 
nia, at  Phenixville ;  at  i*ottstown,  Chester  Co.,  (Elizabetli  Mine) :  in  Virginia  at  the 
Phenix  copper  mines,  Fauquier  Co..  and  the  Walton  gold  mine,  Louisa  Co. :  in  North 
Carolina  neor  Greensboro*,  abundant  massive,  (Fenress  or  North  Carolina,  and  Mac- 
cullooh  Mines),  along  with  spathic  iron  in  a  quartz  gangue :  in  Tennessee,  80  miles 
from  Cleveland,  in  Polk  Co.,  (Hiwasaiee  Mines),  with  black  copper  and  pyrites :  in  the 
CatoctiuMts,,  Maryland,  an<l  between  Newmarket  and  Taneytown;  also  abundant 
near  Finksbun;,  Carroll  Co.,  Md.,  (Patapsco  and  other  Mines),  along  with  erubescite, 
caiTollite,  and  malachite ;  in  Canada,  in  Perth  ;  extensively  mined  at  Bruce  mines, 
on  Lake  Huron. 

The  Cornwall  copper  pyrites  is  not  a  rich  ore  ;  what  is  picked  for  sale  at  Red- 
ruth rarely  yielding  12,  generally  only  7  or  8,  and  <K'casionally  but  3  or  4  per  cent, 
of  metal.  Its  richness  may  in  geueralhe  judged  of  by  the  color;  if  of  a  fine  yellow 
hue,  and  readily  yielding  to  the  hammer,  it  ma}'  be  considered  a  good  ore ;  but  if 
hard,  and  pah^yellow.  it  is  poor  from  admixture  with  iron  pyrites. 

Conp«<r  pyrites  is  readily  distinguished  from  iron  pyrites,' which  it  somewhat  re 
sembles,  by  its  inferior  hardness;  itmay  l>e  cut  by  the  knife,  while  iii>n  pyrites  will 
strike  fire  with  steel.  The  effects  of  nitric  acid  are  also  different.  It  offfers  fnuii 
gold  in  being  brittle,  on  which  account  it  cannot  be  cut  off  in  slices,  like  the  latter 
niet«l ;  and  moreover  gold  is  not  attacked  b}'  nitric  acid. 

Occurs  as  a  furnace  product  near  Goslar.  Chalcopyritc  is  from  '^aXwos,  brat*  and 
pifritrM. 

Ai.tf:kkd  Forms. — Changes  on  exposure  with  moisture,  especially  if  heated,  to  a 
sulphate.  Malachite,  Covelline,  Chrysocolla,  Black  Copper,  Coi>per  glanc<^,  and 
ox3'd  of  iron,  are  <»ther  forms  into  wfiich  it  is  sometimes  alteretl. 


TIN  PYRITES.    SUnnine, /?«W.    Sulphuict  of  Tin,  i'.    Bell  Met ol  Ore.    Ziunkics, 

W.     Etain  Sulfurd,  H. 

Probably  diiuetric  uud  heinihedrtil  like  chalc<»i>yrito,  Kcngf»tt. 
Coiinnoniy  massive,  granular,  and  disseminated. 

H.=4. '  C4.=4-8 — 1:-522  ;  4'50(),  Zimnvald.  Lustre  metallic. 
Streak  black.  Color  steel-gniy  to  iixm-black,  sf>nietimes  a  bluish 
taniish ;  often  yellowish  from  the  presence  of  copper  jiyrites. 
C)pa(pie.     Fracture  uneven.     Brittle. 

CoiHjponiHon, — f?u  S  (Sn*  S*.  Fe'  S").  Kengott.  analoirous  to  Chttlcopyrite=(ratio 
of  S.  Sn.  e.\x,  Fe,  Wing  1:1:1:1).  Sulphur  «0i),  tin  27  2,  copper  2^7,  inm  1«1  = 
U».  Analyses:  l,KIaproth.(n»it.  v.2'iK);  2,  Kudernatwh,  (Pogg.  xxxix.  14»>):  x. 
Johnston,  (R«*p.  (Jt^cd.  Cornwall.  Ac,  1839);  I,  Rammclsbcrg,  (Pogg.lxxxviii,  in»7);  0. 
Mallet,  (Am.  I  Sci.,  [2],  xvi,  3:;) : 
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S  Sn        Cu        Fe 

1.  Huel  Rock,  80-5  26-6  aO.O  12*() 

2.  "  29-64  25-65  29*89  12-44 

3.  St  Michaers  Mt.,  29*929  81*618  23*549    4*791 

4.  "                       29-46  20*86  29*18       6*73 
6.  Zinnwaia,               29*06  25*66  29*88       6*24 


Zn 

=99*0,  KUproth. 

1*77,  gangue  l-02=99-81,  Kud, 
10*118=100,  JohnBton. 
7*26,  gangue  0*16=99*64,  Mai. 
9*66=99*98,  Rammelsberg. 


B.B.  on  charcoal  sulphur  is  expelled,  and  afterwards  a  black  scoriaceous  globule 
a  obtained ;  the  charcoal  is  coTered  with  the  oxyd  of  tin.  With  soda  and  borax 
fields  a  globule  of  impure  copper.  Soluble  in  nitro-muriatic  acid,  with  the  excep- 
;ion  of  sulphur. 

'Diis  species  is  found  at  Huel  Rock,  in  the  parish  of  St.  A^ncs..  Cornwall,  where  it 
'onus  a  considerable  Tein,  and  is  accompanied  by  iron  pyrites,  blende,  and  other 
ninerals ;  also  in  granite  at  St.  Michael's  Mount ;  also  at  Ziunwald  in  the  Erzge- 
lirge  with  blende  and  galena.  It  frequently  has  the  appearance  of  bronze  or  bell 
netal,  and  hence  the  name  bell-metal  ore. 


yrERNBERGITE,  Haidinger,  Edinb.  PhiL  Trans,  xl,  1,  and  Brewster's  Journal, 

vii,  242. 

Trimetric.     /  :  /=119o  30',  O  :  n==  296 

124^  49',  B.&M.;  a:h:  <^=l-4379  :  1  : 
1-7145.  0  :  1  (c)=121o,  0 :  2  (6)=106o 
43',  0  :  21=120°  48'.  Striiie  of  O  ma- 
CFodiagonal,  of  sides  horizontal.  Cleavage :  basal  highly  eminent. 
Commonly  in  implanted  crystals,  fonning  rose-like  or  fan-like 
aggregations.    Sometimes  compound  parallel  to  /. 

H.=l— 1-5.  G.=4-215.  Lustre  of  ^>  brightly  metallic.  Color 
pinchbeck-browTi,  occasionally  a  violet-blue  tarnish  on  e  and  e'. 
Streak  black.  Opaque.  Tliin  laminae  flexible ;  may  be  smoothed 
down  by  the  nail  when  bent,  like  tin  foil.  Very  sectilc.  Leaves 
traces  on  paper  like  plumbago. 

Compo8itio7i,  Ag  ft+2  Fe'  S*  (?)=Sulphur  33-7,  silver  32*6,  iron  33-7.  Ratio  of 
sulphur,  iron  and  silver  more  exactly  6:4:1.  Analysis  by  Zippe,  (Pogg.  zxvii. 
ft9C)): 

Sulphur  300,  Silver  83'2,  Iron  360=99-2. 

Heated  in  a  glass  tube  it  gives  ofT  a  sulphurous  odor,  loses  lustre,  and  becomes 
ilark-irray  and  friable.  BJ$.  on  charcoal  burns  with  a  blue  flame,  and  melts  to  a 
globule  which  is  generally  hollow,  has  a  crystalline  surface,  is  covered  with  metallic 
silver,  and  acts  on  the  magnetic  needle,  exhibiting  the  properties  of  sulplniret  of 
iron.     With  borax,  a  globule  of  silver  may  be  obtained. 

Occurs  with  ores  of  silver,  particularly  Pyrargyrite  and  Stephanite,  at  Joachim- 
stahl  in  Bohemia,  and  Johnnugeorgcnstadt  in  Saxony.  Nameu  after  Count  Casper 
Steml>erg  of  Prague. 

The  FUxible  silver  ore  (Argent  iulphxirv  flexible ^  "RoMT.y  Bieg tamer  Silberglam)  from 
Himmelsfilrst,  near  Freiucrg,  is  referred  n<;re.  According  to  Brooke  A  Miller  the 
figure  by  Phillips  is  a  distorted  figure  of  silver  glance.  Tlie  angles  of  stembergite, 
above  eiven,  are  from  very  perfect  crystals  in  Mr.  Brooke's  collection,  which  were 
formerly  in  the  possession  of  Count  Boumon,  (B.  <b  M.,  p.  180).  Tlie  plane  21  is  on 
the  edge  O  :  if ;  and  besides  this,  there  is  another  107,  representee]  by  these  authors, 
with  also  the  macrodome  67,  and  the  pyramid  *£i. 
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IT.    THE    PERSULPHURET   A    SULPHURET  OF    ELEMENTS   OF 
THE  ARSENIC  GROUP  * 

1.  Perf^vJpliurei  of  th4>,  form  R^  S^. 

1.  WOLFSBERGITE  GROUP,  III. 


2.  MIARGYRITE  GROUP.  IV. 
8.  PLAGIONITE  GROUP,  IV. 

4.  JAMESONITE  GROUP.  III. 

5.  HETEROMORPIIITEGROUP.III.  Hcteromorphite, 

?  Broxoniardite, 


Wo^FSBKROITE, 

?  Tannenite. 

BERTinERITK, 

Zixkenite, 

MlAROYRITK, 

Plagioxite, 
Jakesoxtte, 


6.  DUFRENOYSITE  GROUP,  T. 

7.  FREISLEBENITE  GROUP,  IV. 

8.  PVRARGYRITE  GROUP.  VI. 

9.  BOURXONITE  (JROUP,  IH. 


10.  KOBELLITE  GROUP, 

11.  TETRAIIEDRITE  (JROUP.  1. 

12.  GEOCRONITE  GROUP,  III. 
l.H.  STEPHANITE(mOUP.  III. 
14.   POLVBASITE  (JROUP,  VI. 


?  cuiviatite, 
dufrexoysite, 
Fremlebexitk, 

Pi'RAROYRITE, 

Puoustite, 

bourxoxite, 

boulaxoerite, 

i  ACICULITE, 

wolchtte, 

kobkllitk, 

Tetraiiedritk, 

Texxaxtitk, 

Geo<:roxite, 

Stephaxite, 

polybasite, 


eu  s+sb*  s' 

€a  S+Bi«  S' 
Fe  S-f  Sb*  S» 
Pb  S+Sb*  S» 
AgS+Sb'S* 
PbS+|Sb*S» 
Pb  S+|Sb*  S* 
Pb  S-h^b'  S' 
(Pb,Ag)S+iSb«S' 
(€u,  Pb)S+iBi«S« 
Pb  S+i  Ab«  S' 
?(Pb,Ag)S+JSb«S« 
Ag  S-f-J  Sb*  Sb» 
AgS+iAB«S> 
(€u,  Pb)  S+i  Sb*  S« 
Pb  S+i  Sb*  S* 
(€u,  Pb)  S+i  Bi'  S« 

(Pb,  Fo)S+|(Sb.Bi)"J^* 
R  8-f-i  (Sb,  A8)«  S' 
R  S+i  As*  S» 
PbS4-J-(8b,A8)«S» 
AKS+ASb«S« 
(AK.f!u)S-f.J  (Sb.A*)"S' 


2.  Pi'rHulphnrei  of  ih4ifoni\  li^  S-\ 


Exaroite,  III. 
Xaxtikx'oxk.  VI. 

FlREBLKXllF.. 

APPENDIX.  WnTKiiiTE. 


R  S-H  (A«,  Sb)'  S». 

r.SAjc  S+ As'  S»)-|-2(3Ag  S-f  Ah'  8'). 

€?iiS4-Bi«SI 


*  lu  UiIh  table,  the  Hysteiii  of  CryatHlliziititm  \»  iniliented  by  Roman  inini<»ral*.  a^ 
fttUowH : 

I.  Monometric  System,  IV.  Monoelinio  System, 

11.  Dimetric  System.  V.  Triolinio  System, 

in.  Trimetrio  System,  VI.  Hexagon al* System. 

In  the  formulai*,  the  ratios  of  the  two  Sulphurets — the  Protosulphuret  and  P*r 
sulphuret — are  given  by  making  the  former  a  unit,  as  this  method  is  boat  adapted 
for  a  comparison  of  the  composition  of  the  several  speoies.  All  hy|>othesia  as  to 
the  arrangements  of  the  constituents,  Injyond  the  simple  expression  of  this  ratio. 
is  avoided.  In  this  view,  the  obje<'tion  to'^the  use  of  fractions,  that  molecules  an? 
indivisible  atoms,  is  of  no  importance,  even  if  based  on  fact. 
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W0LF8BERGITE,  NieoL   Antimonial  Copper.   Sulphuret  of  Copper  and  Antimony, 
J{,  Ro9e,   Kupferaniimonglanz,  Zincken.    Chalcostibites,  Oloeker. 

Trimetric.  /:  /=101o,  n  :  ^2=138o  ig/^  ^^  .  i^=ii2o  24'.  In 
small  aggregated  tabular  prisms  presenting  the  planes  <?,  /,  ^2,  it- 
Cleavage :  n,  verj^  perfect ;  O,  less  so. 

H.=3 — 4.  G.=4-74:8.  Lustre  metallic.  Streak  black.  Color 
between  lead-gray  and  iron-gray.    Opaque.     Fracture  conchoidal. 

CamjMiiHon. — 611  S-i3ablS*=Sulphur  26*0,  antimony  60-2,  copper  24*8=100. 
Analysis  by  H.  Rose,  (Pogg.  xxxv,  361); 

S  26-84,        Sb  46-81,         Cn  24*46,         Fe  1  -39,         Pb  0-66=99*60. 

The  iron  is  supposed  to  exist  as  pyrites,  and  the  lead  as  feather  ore. 

B.B.  decrepitates,  fuses  readily,  and  gives  on  charcoal  fumes  of  antimony ;  also 
after  a  strong  heat  with  soda  a  globule  of  copper. 

From  Wolfibeiy  in  the  Hartz,  in  nests  imbedded  in  quartz.  It  is  usually  covered 
with  a  coating  of  pyrites.  Glocker's  name  antedates  NicoFs,  but  it  was  given  as  a 
Latin  generic  name,  the  species  being  called  by  him  ChcUkostibiies  Hercyniun. 

TANNENITR     Kupferwismuthglanz,  IL  Schneider,  Pogg.  xc,  166,  1853. 

Trimetric?  In  thin  striated  prisms.  Lustre  bright  metallic. 
Color  grayish  to  tin-white. 

CompoM/um.— €u  8-|-Bi' S'=Sulphur  19*1,  bismuth  62*0,  copper  18 -9.  Analysid 
by  R.  Schneider,  (loc.  cit.): 

Sulphur  18*83,  Bismuth  6216,  Copper  18-72=99-71. 

^  In  an  open  tube  yields  sulphur ;  B.B.  on  coal  fuses  easily  with  intumescence,  and 
givee  with  soda  a  globule  ofcopper.  Nitric  acid  solution  deep  bluish  green,  be- 
coming dark  blue  with  ammonia. 

From  Tannenbaum  in  Johanngeorgenstadt. 

BERTHIERITE,  PoggencUyrff,     Haidingerite  of  Berthier. 

In  elongated  prisms  or  massive;  a  longitudinal  cleavage  rather 
indistinct     Also  fibrous  massive,  plumose ;  also  granular. 

H.=2 — 3.  G.=4 — 4*3.  Lustre  metallic,  less  splendent  tbati 
gray  antimony.  Color  dark  steel-gray,  inclining  to  ]>inchbeck- 
brown:  surface  often  covered  with  iridescent  spots. 

C<mip<mium.—Fe  S-hSb«  S'=Sulphnr  28*9,  antimony  68-4,  iron  12-7=1  W.  Anal 
yies:  1,  2,  3,  Berthier,  (Ann.  Ch.  Phys.  xxxv,  51);  4,  5,  Rammelsberg,  (Pogg.  xl, 
158);  6,  Pettko,  (ITaid.  Ber.  i,  62) : 

S  Sb  Fe  Zn 

1.  ChaxeUes,        80-3        62-0         16-0        0-30=98-6,  Berthier. 

2.  Martouret,       28*81       61-34         986       =100,  Berthier. 

3.  Anglar,  2918       68-66       1217       =100,  Berthier. 

4.  Braunsdorf,     80*676     64*338     11*965     <rar«,  Mn  0-456=97*834.  Rammelsberg. 
6.  "  31-326     64-700     11*482     0*737,  "    2-544=100*789, 

6.  Aranyldka,     29*27       6788       12*85       =100,  Pettko.     G.=  4043. 

Anal.  3 — 6  correspond  to  the  above  formula. 

No.  l=8FeS-}-2Sb«S*=Sulphur  296,  antimony  631,iron  17*8=100. 

No.  2=8FeS-f4Sb'S»=Sulphur  28*6,  antimony  61*4,  iron  10*0=100. 

B3.  on  charcoal  fuses  readily,  gives  out  fumes  of  antimony,  and  forms  a  black 
>M|n«ii«  slag.    Dissolves  readily  in  muriatic  acid,  giving  out  sulphuretted  hydrogen . 

Oocnrs  at  Chazelles  and  Martouret  in  Auvergne,  associated  with  (|uartz,  calcareous 
JW*,  and  iron  pyrites;  in  the  Vosges,  Commime  of  Lalaye,  containing  about  82  of 
^  to  18  of  Fe ;  at  Anglar  in  La  Creuse ;  also  at  Br&unsdorf  in  Saxony,  and  at 
Tintaffel  and  Padstow  in  Cornwall ;  at  Arany  Idka  in  Hungary.  Yields  antimony, 
^  of  inforior  quality. 

10 


f 


74 


DESCBIPTIVfi  lONERAIiOOT. 


ZINKENITE,  O,  Rote,  Pogg.  vii.     Brewsier^i  JounuO,  ti,  17. 

'rriinetric.     / :  I=VliP  39',  Rose ;    12(P  34,  Kengott. 


Usual 


in  twiriH,  a^  hexagonal  prisms,  with  a  low  hexagonal  pyramid  at 
Huinniit;  angle  at  pyramidal  edge=165°  26';  /  on  face  of  pyra- 
ifiid=l04^  42'.  lateral  faces  longitudinally  striated.  Sometimes 
columnar,  fibrous  or  massive.     Cleavage  not  distinct, 

II,r=;>>_3-5.      G. =5-30— 5-35.      Lustre   metaUic.     Color  and 
Mtreak  steel-gray.     Opaque.     Fracture  slightly  uneven. 

//*w;K>«i7Mm.— PUS+Sb«  S»=:Siilphur  21  6,  antimonv  48*6,  lemd  84-9=10a  Anal- 
yui%'.  1,  2,  H.  Ilote,  (Pogg.  viii,  99);  8,  Kerl,  (B.  u.  R  Ztg.,  1858,  Xo.  2): 

1.  WolfulM^rg,     8  22-68        Sb  44  89         Pb  81*84         Cn  0*42=99 -48. 

2.  "  iindet.  4411  81*97  undet. 

'A.  "  21-22  48*98  80*84        Ag  0*12,  Fe  I  45=97 tSl,  K. 

B.B.  a1oii<5  on  charcoal,  decrepitates  briskly,  and  foses  as  readily  as  my  anti- 
mony, affording  Hniall  metallic  globules,  which  are  volatilized,  and  the  charcoal  ii 
<*ov«jr«d  with  a  coating  of  ozyd  of  lead.  With  carbonate  of  soda,  yields  globnlei 
</f  rfiiytallic  lead.     With  muriatic  acid  forms  chlorid  of  lead. 

0<!eurs  in  the  antimony  mine  of  Wolfisberg  in  the  Hartz ;  the  groups  of  colmniiAr 
<;rystaU  occur  on  a  massive  variety  in  quartz;  the  crystals  sometimes  over  half  as 
inch  long,  and  two  or  three  lines  broad,  frequently  extremely  thin  and  forming fibrovi 
mMMm.  Named  in  honor  of  Mr.  Zinken,  the  director  of  the  Anhalt  mines,  by  0. 
Kose.     Has  been  reported  from  St.  Trudp>ert  in  the  Schwarzwald. 

KMMtmbleN  grav  antimony  and  bournonite,  but  may  be  distinguished  by  its  supe- 
rior hardness  and  specific  gravity. 

Kengott  makes  the  crystallization  monoclinic,  and  the  pyramidal  planes  oblique 
basal  planeM ;  but  such  twins  witli  pyramids  so  formed  are  not  known  among  moDO- 
i'\\u\t>  H|>ecifM.     (See  |)Hgc  152,  vol.  1). 

MIARGYRITE,  ^.  Rom. 


M«iio< 

•Jinic ;  6'=81°  38',  /:  J 

W  »>■ 

1',  O:\i=10it°it';  a.b: 

10377:  1  :  0-350. 

r 

(/  :  1/ 

r.l3ft0  2«' 

O  :  3/ 

-lUP'H' 

0:i 

=  142°  «' 

o.k 

=  134°  17' 

0:i 

=  123°  3«' 

0:  1 

-109°  3«' 

O'.I 

=  92°  4*)' 

(> :  -2 

-=1190  47' 

1  : 

1  (front)= 

53°  IC 

2: 

-2       "     = 

38°  44' 

22: 

22      "     = 

77°  13' 

55: 

55       "     = 

115°  54' 

38: 

33      "     = 

95°  59' 

13: 

13       "     = 

106°  21' 

16: 

1«       "     = 

141°  1' 

»3  : 

-/3       "     = 

90°  30' 

Crystals  thick  tabular,  pyra- 
midal orshort  prismatic.  Lateral 
planer  deeply  striated.  Cleav- 
age :  n,  It,  imperfect. 
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H.=2 — 2'5.  G. = 5'2 — 5*4.  Lustre  Miibmetallic-adaniaiitine. 
Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in  thin 
splinters,  which,  bv  transmitted  light,  are  deej)  blixid-red.  Frac- 
ture snbconchoidal.     Very  sectile. 

OompoHtum. — Ag  S-|-8b'S'=Sulphur  21*2,  aiitiinony  421>,  silver  861».  AnalyMB 
by  H.  Rose,  (Pogg.  xv,  469) : 

8  21-95,        8b  89-14,         Ag  3«-40         Cu  1-U6,         Fo  0-62=99 -17. 

In  an  open  tube  ftises  easily  and  g^ves  a  fiublimate  of  oxyd  of  antimon^r  and 
tnlphnroofl  acid.     On  charcoal  with  soda  reduced,  and  a  globule  of  silTer  obtained. 

Obserred  only  at  Bratlnadorf,  near  Freibere  in  8axony,  associated  with  arg^eni- 
iferoQB  arsenical  pyrites.  Named  from  ^ciuv,  &««,  hpyvpotl  silver ^  because  it  contains 
less  sUver  than  some  kindred  ores. 

The  Hjfpargyrite  of  Breithaupt  contains,  according  to  Plattner,  35  per  cent,  silver, 
and  is  probably  a  variety  of  the  above. 

PLAGIONITE,  O,  Ra%e,  Pogg.  xxviii,  421,  1888. 

Monocliuic.     C=72°  28',  1 :  /=85o  25',  297 

O  :  11=158°  9',  Kose  ;  a:b:  <;=0-37015  :  1  : 
0'8802.  Observed  planes  as  in  the  annexed 
figure. 

O:  1=154020,  ^>:i/=J07°32'. 
O  :  2=138'^  52,  1:1  =142°  8^ 
O  :  -1=149°,  2  :  2  =120°  4JV. 

Crj'stals  thick  tabular;  the  plane  ^>  sinn- 
ing and  smooth ;  others  striated.  Cleavage : 
2,  perfect,  but  seldom  affording  smooth  sur- 
&ces.     Also  massive,  granular. 

H.=2*5.  G.=5'4.  Lustre  metallic.  Color 
blackish  lead-gray.     (Jpaque.     Brittle. 

aM«iw«i<u>n.--PbS-|-|Sb»8*=Sulphiir  20*6,  uiitimoiiy  38-8,  lead  41  1. 
1,  H.  Rose,  (Pogg.  xxviii,  428);  2,  KudernatRch,  (Pogg.*xxxvii,  588) : 


Analyses : 


1.  Wolfsbcrg.S  21-63 
%  "  21-49 


Sb  37-94 
37-58 


Pb  40-52=99-99,  Rose. 

40-98=100,  Kuderuatsoh. 


B.B.  decrepitates  and  fuses  easily,  affording  fumes  of  sulphur  and  oxyd  of  auti- 
nony,  and  coating  the  charcoal  with  oxyd  of  lead. 

Occurs  at  Wolfsberg  in  geodes  and  druses  of  crystals  in  massive  plagionite,  or 
crjrstallized  on  quartz,  and  was  discovered  by  Zincken.  Named,  in  allusion  to  its 
vanmally  oblique  crystallization,  from  wXaytoiy  obligve. 

Taking  the  planes  2,  2,  as  the  lateral  faces  of  the  fundamental  prism,  the  lateral 
ugle  is  nearly  the  same  as  in  Freislebenite. 

JAMESONITC,  Baid     Bleischimmer. 

Trimetric.  / :  /=101o  20'  and  78°  40'.  Observed  planes,  7,  />. 
Cleavage:  basal,  highly  perfect;  /and  u  less  perfect.  Sometimes 
capillary.  Also  massive,  structure  columnar,  particles  delicate, 
straight  and  parallel  or  divergent. 

H,=2 — 2-5.  G.=5-5 — 5-8;  5-564,  Ilaidiu^er.  Lustre  metallic. 
Color  and  streak  steel-gray.     Opaque.     Sectile. 
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f>rtmponti9H^Vye^l  Sb* S*=Solphiir  9ir2,  MtimoBy  STi.  lead  4S^  Am^: 
1,  %  IL  Rmc  (Pogg.  viii,  101);  3,  Sehallgotadi,  (Pogg.  zzzriii.  40S);  4.  C  Beehi. 
fAfo.  J.  Scl[2],  xiv.  60): 

S  Sb  Pb  Fe       Co 

1,  (>fDW»ll,         2215         34-40      40^5       2*30    0-13=«9^3,  RoMu    - 
1.         "  22-58         34-90       38^1       2*65     0*19,  Fe,  Pli,Z«0^4=^W2,  Row. 

»,  Kirtr«n*d«ni,  2W8         82*62      39^       3-63    Bi  1-06,  Za  0-42=9r4S,  Seh. 

4.  TuK'Aoy,         2^r58        8216      43*38      0-94     1*25,  Zb  1-74=100,  Bedi. 

B,H.  in  An  open  taY>e  Affor<L»  dense  white  fames  of  oxvd  of  AatimoBy ;  ob  ditfcotl 
de^epiUtes,  fui««  readily,  and  almoat  wholly  paaes  o^  in  ImiiaL 

Ocean  priaeipally  in  Cornwall,  aaeociated  with  qoaiti  and  rainiite  eryrtakof 
Boarnonite ;  oeeanionally  also  in  Siberia,  Hangary,  ^Pfis*  ^^d  BraaL  Ifta  perfKt 
eUarage  at  right  angles  with  the  Tertieal  axis,  is  somcient  to  diatingqiih  it  fron 
the  species  it  resembles.     Named  after  Prol  Jameson  of  Ediabai]^ 

HKTKKOMORPIIITE, /?a;wi».     Feather  Ore.     PlamosH,  J/cmI     Federerz. 

In  capillary  foniis  resembling  a  cobweb.    Also  nuissive. 
II.  =  1— :i     G.=5-67— 5-9;  5-6788,  massive,  Poselger.     Lnstre 
#lull  inetallic,     Olor  (lark  lead-gray — steel-gray,  sometimes irised. 

Cimhnonaoii.-^V\}^-\-\  Sb*  S*=Sulphar  19%  antimony  81D,  lead  49-^  AnalvMi: 
1,  ff.  lUfne,  (Pogg.  xv,  471);  2,  Rammelsberg,  (Pogs.  Ann.  Ixxrii,  241);  3,  PKMelgw, 
f  Kamm.  'Ai\  Hupp.  44) ;  4,  5,  C.  Bechi,  (Am.  J.  801712],  nv,  60) : 

S  Sb  Pb  Fe  Zn 

I.   W«Ifob«rg,  ;>/tt»/io«<f,  19-72  31-04  4687  130  0D8==99-01,  Rose. 

%           '*                "          20-86  80-67  42-79  2-88  1*84,  Ca  1-01»100,  Rose. 

n,           •*          mauive,     2032  3298  4848  =101*78,  Poaelger. 

4.  Tii»*?any,  cajnl.  ,         18-39  8019  47*68  0*26  1*08,  Ca  Ml=98'71,  Bechl 

b.           "        (WAc.,            19-26  29-24  49-31  0-21,    "   2*00=100*01,  BechL 

FiMe*  inntantlv  in  the  flame  of  a  candle,  evolving  white  fames. 

Ot/Tum  at  Woffsborg  in  the  Eastern  Hartz;  also  at  Andreasberg  and  Clausthsl; 
at  Fr«iberg  and  Hehomnitz;  in  the  Anhalt  at  Pfaffenberg  and  Meiseberg;  in  Tos- 
ranv,  near  Bottino. 

Tlie  name  Feather  Ore  or  Plumosite  being  inapplicable,  since  a  massive  varteiT 
has  \mM\  {it\\n*\,  ItAmiiielsberg  substituted  Heteromorphite. 

'AtfnutiUKuyu  (Tinder  Ore),  supposed  formerly  to  be  Red  Antimony,  proves  to  be 
an  iffipurn  arsenitiAl  sulnhuret  of  antimony  and  lead,  supposed  to  be  niixed  with 
red  silver  ore  and  nilspickel  Bomtrager  obtained  in  an  analysis,  (J.  f.  pr.  Chen- 
fixv,  49),  H  I9'07,  As  12*60,  Hb  16*88,  Pb  43*06,  Ag  2-66,  Fe  4*52=9619.  It  is  soft 
UIm  iintSff,  and  hss  a  dirty  dark  reddish  color.  From  Andreasberg  and  Claarthsl 
in  iUit  Harts. 

BHOdNIARDITE,  Dauwur,  Ann.  des  M.  [4],  xvi.  227. 

MaHHivi!  without  cleavage. 

II.  above  'J.  (f.=5'95(J.  Lustre  like  that  of  bounionite.  Streak 
f(rayiM)i-black. 

(h.npntUvm.—Vh  S-f-Ag  S-|-Hb«H»,  or  (Pb,  Ag)  S-hi  Sb*  S»=SuIphur  19-0.  anti- 
mony »<»'7,  silver  26*7,  load  24 '6=3=100.     Analyses  by  Daniour,  (loc,  cit,): 


H 

Sb 

Ag 

Pb 

Cu 

Fe 

Zn 

1. 

19-88 

29 -96 

2508 

24*74 

0-54 

0*80 

0*40=100-34, 

%. 

19'31 

29-60 

24-46 

25-05 

0*61 

0-26 

0-82=99*51. 

H. 

1914 

29*75 

24*81 

24*94 

0*70 

0*22 

0-37=99*9a. 

H.K.  on  (rharooal  docreniiates,  fuses  easily,   giving  off  an  odur  of  sulphur  and 
white  vafxirs;  after  roasting,  yields  a  globule  of  silver,  *    *     *'* 


surrounded  with  a  yellow 
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of  lead.    In  m  closed  tube  a  feeble  orange  sablimate  with  a  white  one  aboye ; 
>pen  tube  fuses,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  oxyd  of 
>ny.     Rapidly  attacked  by  concentrated  nitric  acid. 
Q  Ifexico. 

CHIVIATITE,  RammeUberg,  Pogg.  Ixxxviii,  820. 

liated  massive ;  cleavable  in  three  directions  in  one  zone,  one 
nst  an  angle  with  the  second  of  153°,  and  with  the  third  of 
,  Miller. 
=6'920.     Lustre  metallic.     Color  lead-gray. 

pof»<»on.— (€u,  Pb)  S+i  Bi*  S",  R.     Analysis  by  Rammelsberg,  (loc.  cit.) : 


ft 

Bi 

Fb 

Cu 

Fe 

Ag 

insol. 

18-00 

60-95 

16-^8 

2-42 

1-02 

trace 

0-59=99-71. 

like  needle  ore,  which  it  is  near  in  constitution. 
D  Ohiviato,  in  Peru ;  along  with  Pyrites  and  Barytes.     Resembles  Bismuth 


DUFRENOYSITE,  Damour,     Gotthardite,  RammeUberg. 

>nometric.     Figure  43.     Cleavage  not  distinct. 

=5*549.     Lustre  metallic.     Color  steel-gray.     Streak  reddish- 

n.     Brittle. 

ifMWttum. — ^PbS-f-i  A8'S'=Sulphur  22*1,  arsenic  20-7,  lead  67%  or  analoffons 
teromorphite,  arsenic  replacing  the  antimony.  Analyses  by  Damour,  (Ann. 
by*  [8].  xiv,  879) : 


S 

As 

Pb 

^^' 

Cu 

Fe 

•1. 

22-49 

20-69 

66-40 

0-21 

0-81 

0-44=:99-64 

2. 

22-80 

20-87 

66-61 

0-17 

0-22 

0-82=100-49. 

matrass  affords  a  red  sublimate  of  sulphuret  of  arsenic.  B.B.  fuses  easily, 
ig  sulphurous  acid  and  arsenical  fumes,  and  a  globule  of  lead.     Dissolyes  m 

an  in  dolomite  at  St  Gothard,  with  realgar,  orpiment,  blende,  and  pyrites. 

JiG  YRITE.  Dark-red  Silver  Ore.  Ruby  Silver,  P,  Black  Silver.  iErorite. 
Iigfiltieerz.  W.  Argyrythrose,  Beud.  Dnnkles  RothgOltigerz,  O.  Argent 
imonic  Sulfur^,  H.    Antimonsilborblende.     Argentum  rubrmn,  Linn. 


lombohedral.  Opposite  ex- 
ities  of  crystals  often  unlike. 
ff=108°  42',  B.  and  M.,  O 
=137°  42' ;  a=0-788.  Ob- 
)d  planes :  rhombohedral,  i, 
I,  4,  -5,  -2,  -1,  -i ;  scalenohe- 
IJ,  1»,  P,  \\  i\  l\  f3, 
-J',  i' ;  pyramidal,  f  2 ;  and 
O,  /,  t2. 
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M 

r 

>^ 

f^^              1 

n 

n 

r  « 

i% 

»2 

i 

, 

:\  =155°  32'. 
:  18=112°  33'. 
:  1^=100"  U', 


i  :  J  ==  137°  58'.  R  ; 
/2  :  ^=125°  39'.  R  ; 
i2:l»=1560  4'.  *2 ; 


J=i- 


=144°  21'. 
164°  6'. 
=1200. 
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DBSGBIPnVE  MTNKRATOGY, 


Cleavage :  B  rather  imperfect.  Twins :  plane  of  compoeition  -J 
as  in  f.  300,  which  conflists  of  four  individuals ;  O  or  basal  plane, 
as  in  f.  300 A ;  also  R  and  /.  Also  massive,  structure  granular, 
sometimes  impalpable. 


299 
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H.==2 — 2*5.  G.=5*7 — 5*9.  Lustre  metallic-adaiuaiitine.  Color 
black,  sometimes  approaching  cochineal-red.  Streak  cochineal- 
red.  Ti'anslucent — opaque.  Fracture  conchoidal.  Sectile,  yield- 
ing readily  to  the  knife. 

Composition. — ^AgS+t  Sb'  S*=Sulphur  17*6,  antimony  23*6,  silver  59*0.  Aiialv- 
see:  1,  Bonsdorff,  (K.  V.  Ac.  H.  1821.  888);  2.  Wohler,  (Ann.  d.  Phann.  xxvii,  157-; 
3,  Bottger,  (Ramm.  Handw.  ii,  106): 


S 

Sb 

Ag 

1. 

Andreasberg, 

16-61 

22  85 

68-95,  gangue  U-30=98-7u,  Bonsdorff. 

2. 

Mexico, 

18-0 

21-8 

60-2  =100.  Wohler. 

3. 

Zacatecas,  Mex., 

17-76 

24-69 

67 -46=99 '80,  Bottger. 

B.B.  fuses  and  gives  out  fumes  of  antimony  ;  ultimately  on  charcoal  a  globule  of 
silver  is  obtained.  Dissolves  in  heated  nitric  acid,  leaving  sulphur  and  oxyd  of  an- 
timony. 

The  dark-red  tUver  ore  occurs  principaUy  with  calcareous  spar,  native  anenic,  aii<l 
galena,  at  Andreasberg  in  the  H^rtz ;  also  in  Saxony,  Hungary,  Norway,  at  Gaudal- 
canal  in  Spain,  and  Cornwall.  In  Mexico  it  is  worked  extensively  as  an  ore  of  silver. 

A  light-red  ore  from  Andreasberg,  according  to  Zineken,  contains  no  arsenic  A 
yraif  ore  from  the  same  locality  contains  both  arsenic  and  antimony,  and  may  be 
miargyite. 

Altekkd  Forms. — Occurs  like  Proustite,  changed  to  Silver  glance,  (Ag  S)  ;  also  to 
I*yrite§. 


PROUSTITE.     Light  red  Silver  Ore.    Lichter  Rothgdltigerx.    Arseniksilberblenae. 

Rhombohodral.  li  :  7?=lo7o  48',  O  :  7?=137c  0';  (7.=()-78506. 
Olwerved  planes:  rhombohedral,  i,  1(^,  -2,  -|,  -^]  scaleno- 
hedral,  1»,  1*,  }» ;  prismatic  /,  i2;  basal,  0,  i  ;  i=137^  16'. 
Simple  fonns  and  twins  as  in  the  preceding  species.  Also 
^anular. 

n.=2— 2-5.  G. = 5-422— 5-5«.  Lustre  adamantine.  Color 
cM>cliineal-red.     Streak  cochineal-red,  sometimes  inclined  to  aurora- 
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ibtmnsparont — fliibtraiiBlncent,    Fracture  conchoidal — iin- 

Oompoiiiu>9K — Ag8-f-^  As'S'^Sulphur  19*i»  Ar»enie  i&%  silver  05*4.  AnalyBii  by 
Tl.  Ro*e,  (Pogf .  XV,  472) : 

Jowhim*tiilil,        S  ly&I,        Aa  Ifi-Oft.        Ag  54-«7.        Sb  a*W=90'W. 

BJl  lilce  thd  precediiig^  ezeepting  it  giv««  oflT  artenieal  fames  ioflteftd  of  oxyd  of 

Qociira  ta  Haxotiy  at  JohAiitigeorgonaiadt,  Miiri<»nbergp  and  Aiiniib«rg ;  At  Jos- 
oiltfD»tAbl  ill  BobeuuA,  Wolfdcb  in  Bjiden,  Miirklrchen  in  AIbac*^,  Chalaiicbeii  in  Dau- 
pliiti^«  GuAdalconiiJ  in  t^pain,  in  Mexico  and  Peru, 

FREISLEBENITE,  /{aid.  Antimonial  Snlpbiipet  of  Silver.  Hulphuret  of  Silvar 
»nd  Antimony* /*.  Scliil&laaerE^  Fr^-iV/ci^'M,  Bilher-und-Antimon.  Arft«nt  Sul- 
fur^ Antiroonifdre  el  Cnpnf&re.  L^ty- 

Monoclinic.  C=S7''  4B\  I:  I=1W  12',  O  :li=137Q  10',  (B. 
&  M,);  a  :  b  :  /j=l-5802  :  1  ;  1*7032. 

O  I  li=123o  55'     1:1    (front)=128'=»  2'    i^  :  U  (front)=lS2<^  48'. 
O  !  ii=156^  8'     14  :  14     "     =166o  6'     tS :  t§     **^      -^157*'  54'. 

O  :  21=118°  21'  12  :  12      "     =152^  30'  II  :  li  (t*>p)  =  W^  2(r. 

Prisms  longitudinally  striated.     Cleavage :  /  jierfeet, 
n.=2 — 2*5.     G.=6 — ^"4 ;  6'194,  Hauainann.     Lustre  metallic* 
Color  aud  streak  light  steel-gray^  inclining  to  silver-wliite,  also 
blaekkh  lead  gray.     Yields  easily  to  the  knife,  and  is  rather  brittle. 
Fracture  concTioulal— uneven. 
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fibw|>otirto»i.-<PbS+8b*S»)+2[3(Pb,  Ag)9-fSb»S»,  or(Pb.  Ag)S+f  8b*8»,  Wohler 
(Pb,  A|f)S-f-|  Bh*  S*,  18  nearer  tbe  iuiftly»»B,  ^hleh  may  correapond  to  (Fb,  A^> 
H4-J  Sb'S*,  togetber  with  J  Sb*H*  (tir  ^ay  aotimoiiy)  fm  impurity,  Analyaes  by 
Wdiiler,  (Fogg.  xl?i«  14&): 

h        8  18^7     Hb  27^72    Pb  80-00    Ag  22-18,    Fe  ff  11     On  l*ft2=10O. 
2.  18^2  27-05  30-08  23-78=95>'(JO, 

B^H.  on  ciliarcoal  fMnitH  eopioiu^  white  vapors  and  a  slight  Aulpburouc  odor,  d«- 
potita  ojcyd  of  antimony  and  leaii  around  tb^  a«tay,  and  finally  a  white  metallic 
globule  rcniaim». 

Oeeura  wttb  -»ilvor  |;;lance.  Hpathio  iron,  and  galena,  in  the  HimnitiUfQr«il  mine, 
al  Freiberg  in  ^*axony*  mid  Kapnik  in  Tranaylvaivia;  al«o  at  Ratieborzits,  the  ore 
of  thid  region  eontaining  bismuth,  according  to  Zinoken. 


80 


t>E8CRIPnYE  MINERALOOY. 


An  antimonial  snlphuret  of  silyer  is  said  to  occnr  with  natire  sUrtf  and  nitire 
copper,  at  the  copper  mines  of  Michigan. 

BOURNONITE.  Endellionite,  Boumon,  Sohwarz-spieasglaaan,  W,  BUifiihUn, 
Spiessglanz-bleierz,  HaiM.  Wheel  Ore.  Radelerz.  Antimoni^  9iilfiir6  Flmbo- 
cnpri£§re,  H, 


Trimetric. 
1-0662. 

O  :  il=154o  27'.  O 

0  :  §1=147°  29^.  O 

O  :  l2=133<^  26'.  O 

O  :  22=115°  20'.  0 


I:  7=930  40^,  O  :  lt=136o  17',  a:l:  c=0-96618: 


i  =146°  45'. 
1  =127°  20'. 
is  =144°  29'. 
17=138°  6'. 


1  :  1  (mac)   =114^  6'. 
1  :  l(brach.)=109°6'. 
niiilov.il)  =129°  44'. 
r.  it)  =123°  52'. 


?2 :  t2  (ov. 
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Obserred  PlAnes. 

Cleavage :  ii  imperfect ;  il  and  O  less  distinct.  Twins :  plane 
of  composition  /;  crystals  often  cnicifonn,  crossing  at  angles  of 
98°  40'  and  86°  20'.     Also  massive,  granular,  compact 

H.=2-5— 3.  G.=5-7— 5-9.  Lustre  metallic.  Color  and  streak 
steel-gray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque. 
Fracture  conchoidS  or  uneven.     Brittle. 

Componti(m.—{eu,  Ph)  S-fi  Sb«  S',  or  (8  €u  S-fSb»S«)-f2(8  PbS+Sb«S«).  R«»' 
melsberg=Sulphar  19*4,  antimony  26  0,  lead  41*8,  copper  12*8.  Analyses:  1.  H. 
Rose,  (Pogg.  zv,  578) ;  2,  Binding,  (Ramm.  Handw.  128);  8,  4,  Dufr^noy.  (Add.  3. 
Min.  [8],  X,  871) ;  6,  6,  7,  8,  Rammelsberg,  (Pogg.  Ann.  Ixxvii,  263) : 


S 

Sb 

Pb 

Cu 

I. 

Pfaffenberg, 

20-81 

26-28 

40-84 

12-65=100-08,  Rose. 

2. 

•« 

19-63 

25-68 

41-88 

12-68=99  37,  Sinding. 

8. 

Alais, 

19-4 

29-4 

389 

12-8=100,  Duft^noy. 

4. 

Mexico. 

17*8 

28-8 

40-2 

18-8=99-6,  Dufr6noy. 

6. 

Meiseberg, 

19-49 

24-60 

40-42 

18-06=97'57,  Ramni. 

6. 

•• 

18-99 

24-82 

4004 

1516=99-01,  Rainm. 

7. 

Wolfiiherg. 

19-76 

24-84 

42-88 

18-06=100-04,  Ramm. 

H. 

19-87 

24-28 

36-52 

9-05,  Ni  A  Co  6-47,  Fe  084,  As  S-22=98-««,  H- 

The  Meisel>erg  mineral  (No.  6)  is  light  gray,  and  occurs  in  tabular  crystals  wit^ 
an  uneven  concnoidal  fracture,  and  submetalfic  lustre.  O. =6-708,  Zinclcra  ;  6-7)^ 
aud  6-792,  Bromeis  ;  6-779,  Ramincl8)>erg. 

Another  variety  (No.  6)  is  iron-black,  with  the  faces  of  a  rhombic  octahedron 
largely  developea.  Fracture  conchoidal.  Lustre  metallic.  G.«6*822  and  6*847' 
Bromeis;  6-844.  Zincken;  6*868,  Rammelsberg. 


OOMPOtTND  BtTLPirtrRTTTS,    ABSENlUKglW,   ETC. 
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Hi*  Wolfeiberg  ore,  (No,  7),  b  iron  bluck.  The  ciT«tal»  aro  rectangTitnr  priftmAtio. 
Pmeture  coueboidnL  Ltutro  metflllie.  G.^^*726,'Ramirielsberg  ;  5'7l^6,  Ziiicken  ; 
5*801  and  5 '855,  Bromeis. 

In  the  last  analyBia,  part  of  the  lead  la  replaced  by  nickel  and  cobalt.  The  ape- 
rific  ifruvily  is  6-624— 5 '590.     Raiiimebb<jr||jf  calls  the  mineral  N^kktsi-bournonite, 

n.R  dc*.'repitate!*,  fiise«  oaaily  utid  ^ivea  off  sfiilpliur  and  futnea  of  antiraoDj. 
ritimately.  fiuot  to  a  blaek  globule.  In  a  strong  licut,  the  chariioal  h  covered  irith 
oxyd  of  leacL     Readily  dissolvee  in  nitric  neid,  formiDg  a  blue  eolution. 

^Sood  crystal*  of  thh  speciea  occur  in  the  mines  of  Neodorf  in  the  Ilartz,  where 
th«yi>ec«aionaJlv  exceed  an  inch  in  diameter;  with  (jniirtz,  gray  copper,  and  pho^- 
tjiorttaotot  bUn^e,  at  Kapnik  in  Transvlvauia,  in  flattened  er?8talii ;  at  Servoz  io 
Hodtuont,  it  h  aMsociated  with  pearl  »par  and  cjuartz.  Other  localities  are  at 
Eraorisdorf  aad  Geradorf  in  Haxony,  GlnuMhal,  and  AndreasWrg  in  the  Hart*,  Ac; 
alao  End^llion.  near  Redruth  in  Cornwall,  where  it  woa  tirst  founds  and  henc^  call- 
«d  SftdfUionitc,  by  Count  Boutnon,  nfttir  wburn  it  baa  since  beeti  named.  Occurs 
aliio  at  Beerulston  in  Devonshire  ;  and  in  CbilL 


BOULANGEBTTE.    Snlpbnret  of  Aiitimony  and   Lend,  C.   Souhnfftr,   Ann.  dm 
Minea,  8d  aer.  rii,  1S35.     Flomboitib,  Br.    Embrithite,  Br.  Schwefelaiitimonblei. 

Ill  plumose  masses,  exhibiting  in  tlie  fractnre  a  crystalline  struc- 
ture, generally  massive  ;  also  granular  and  compact. 

H.^2'5— 3.  G.  =  5-75— 6-0.  Lustre  metallic.  Color  bluish 
lead-gray ;  often  covered  with  yellow  spots  from  oxydation, 

CofjfPofv/MnL— Fb  S-j-JtSb»  ft"=Snlpbnr  17-9,  antimony  241 ,  lead  68  a  Analyse* ; 
UB<MiUogorJAnD.  d.  Mines,  [21.  viii,  675);  %  Thaulow,  (Pogg.  ili,  216);  3,  Brom- 
eia,  {Fim^  xlti,  2S1);  4»  Brflcl,  (iti.);  5,  Abend r< ith,  (Pogg,  jtlvii,  493);  6,  Rnminels- 
berg,  (Sddopp.  28) ;  7,  8.  C  Bechi,  (Am,  J.  Sci.,  [2],  xiv,  dO). 

Pb 

6S-«,  Fe  1*2.  Cu  0-9=1 0O»  Boulanger, 

65-57=99-08,  Tliaulow, 

6d '2  0^=«9*543romei8, 

53*87,  Fe  1-78,  Ag 005=98*47. BrfleL 

55-50=100 -05,  Abendroth. 

56-l5=10<J,  Rammelnberg. 

6816  Cn  1*24  Za  1  41  Fe  0*35=100'28,  B«chi, 

56-39    •*  125  '*  009  *'  0-23^101 -52,  Bechi. 

BlB^  fiiaea  readily,  with  exhalations  of  sulpburoua  add  and  fumea  of  orvd  of  an* 

lony.     On  charcoal,  a  yellow  circle  indicates  the  preoence  of  lead.     EaaiJy  at- 

kea  by  nitric  acid.     Boiting  Atrong  muriatic  acid  decompoaea  it  with  Iheextricfr^ 

Ion  of  »nlpbn retted  hydrogen. 

CVcur4  cl^it4>^  abiiindantly  nt  MoliiYreit,    department  of  Gard,   in   France;  nlao  at 

l«Jd  m  Lapland  ;  at'Ncrl«ehiufik,  and  Ober-Lahr  ;  Wolfiiberg  ;  near  Bottiuo  in 

ly,  both  maaaive,  acicular,  and  fibrous.    Bpeeitnena  from  Wolfaberg  gaye  Bain- 

irg  G.^*75,  aod  pulverired  5*96. 


S 

Sb 

L  Moli^rea. 

185 

25-5 

t.  Naaafjeld, 

18*8tJ 

24-60 

SL  Nertachinsk, 

18*81 

25  04 

4. 

19  11 

28  68 

5.  Ober  Lahr, 

19-05 

25*40 

ft.  Wolfaberg, 

18^1 

26-94 

7.  Tuacmoy,  mai 

.17-^9 

26-08 

«.           "      aeic. 

17-82 

27-74 

AuIKlKlTE,   Chapman.      Aciculite,   NU<yl. 
Plurobo-cupriferouf  Sulphuret  of  Bi«muth« 
r.hiprifere,  K     Belonit,  Olockcr. 


Acicular   Bismuth.      Needle   Ore»  /» 
Nadelerz.     Bianiuih  Sulfur^  Flombo- 


Trimetric.     /:  /==110*^   nearly,  ITomee.      In  imbedded  long 
*icTilar  crystals,  longitudinally  striated.     Also  mawsive, 
JI.==2 — 2-5.     G.=6'l— 6-s/  Lustre  niefnllic.     Color  blackish 
1-gray,  with  a  pale  copper-red  taniish.      Opaque.     Fracture 
!ieren. 

11 


i 


s 

Bi 

Pb 

1.  iJorosof,  1605 

34-62 

85-69 

2.         '•         16-01 

86-45 

36-05 

:?.         "        18-78 

27-93 

40-10 

82  DESOEIPnVE  BONERALOaY. 

C'ompoat^ion.— (3<3uS+Bi»  8«)4-2(8Pb  8+Bi«  S»)=(eo,  Pb)S-H  Bi«  8»=8ulphnr 
16-7,  biBinuth  86-2,  load  86-1,  copper  110=100:  supposed  to  he  isomorphout  with 
Hotinioniio. 

Analyses:  1,  2,  Frick,  (Pogg.  xxxi,  529);  8,  Chapman, (PhiL  Mag.  [8],xxxi,541): 

Cu 

11  •79=98-15,  Frick 
10-59=99-70,      " 
12-58=99-64.  Chapman.     G.=61. 

U.K.  ffivcB  off  fumes  of  sulphur,  fuses,  and  emits  numerous  burning  globules,  and 
viohU  a  bead  of  lead,  containing  copper,  which  colors  glass  of  borax  greenish-bine 
iNirtiv  diftsolved  in  nitric  acid. 

Aoicular  bismuth  occurs  imbedded  in  white  quartz,  and  accompanies  gold,  mtU- 
iih'ito,  and  p^alena,  at  Beresof,  near  Ekatherinenberg  in  Siberia. 

An  ore  of  bismuth,  according  to  Jackson,  occurs  at  the  Lubec  lead  mines,  io 
Mai  lie. 

(.'liiipTnftTi'H  name,  after  Mr.  Aikin,  the  chemist,  given  in  1848,  claims  priority. 

Ai.TKRKi)  Forms. — Occurs  altered  to  bismuth  ochre. 

WOLC^IIITE,  Ifaid.     Antimonial  Copper  Glance.     Antimonkupferglanx,  Breit 

Prismatic.  In  short  rhombic  prisms;  observed  planes  (?,  m,  t5, 
7,17.  Angles  not  ascertained.  Cleavage:  brachydiagonal, im- 
I)orl\.»ct.     Also  massive. 

ir.=n.  G.=5-7— 5-8.  Color  blackish  lead-gray.  Fracture 
conchoidal  to  uneven.     Brittle. 

Composition, — Analysis  by  8chrotter,  (Baumgart  Zeit.  viii,  284) : 

S  280(12,    Sb  10-647,    As  6*036,    Pb  29*902     Ou  17*862,    Fe  1*404=99-W8. 

Ocourn  in  the  iron  mines  at  St  Gertraud,  in  Carinthia. 

KOBELLITK,  Sdtterberg,  K.  V.  Ac.  H.  1839,  p.  188,— Berz.  Jahresb.  rx.  215. 

Resembles  gray  antimony,  but  brighter  in  lustre ;  structure  ra- 
diated. 

CI.=(>L>9— G-32.  Soft.  Color  blackish  lead-gray  to  steel-gray. 
Streak  black. 

Compontion.  —  (8Fe  S-|-2  Sb«  S')-f  M3  Pb  8+Bi»  8«)  =  (Fe,  Pb)8-f  |(8b,  Bi)"8'= 
Sulphur  17*9,  antimony  8*7,  bismuth  28*8,  lead  42*2,  iron  2*8.  Analysis  by  Sfttter- 
borg,  (loo.  eit): 

S  17-80,     Sb  9-24,     Bi  27*05,     Pb  4012,     Fo  296,     Cu  0*80,  gangue  1*45=99*4«. 

li.B.  fu8i»s,  colors  the  charcoal  yellow,  passes  off  mostly  in  fames,  and  yielda  » 
white  metallic  globule.  Dissolves  in  concentrated  munatie  acid,  affording  fs^' 
phurette<l  hydrogen. 

From  the  cobalt  mine  of  II vena  in  Sweden.     Named  after  von  Kobell. 

TETRAllKDRITK, //«;</.  Gray  Copper.  Fahlerz,  P.  Panabase. -Brtki  Schwsr 
zerz,  W.  Kupferfahlorz.  Weissgiltigerx.  8chwarzffiltigerz  and  Orauffiltitferf. 
in  part,  or  Polytelite,  Olocker.  Ciiivre  Oris,  fl.  Aphthonite,  Svmnberf' 
Aftonite.     Quecksilberfahlerz,  or  Span i elite,  Kobell. 

Mon<»metric:  tetrahedral.  Observed  planes  as  in  the  annexed 
figures,  with  also  33.  Figs.  54-59,  61-64.  Cleavage:  octahedral* 
in  traces.  Twins :  plane  of  composition  a  face  of  Sie  octahedron* 
Also  granular,  coarse  or  fine,  to  impalpable,  compact. 
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H.=3 — i'S.  ^G.=4-6 — 6'11.    Lustre  metallic.    Color  between 
steel-gray  and  iron-black.    Streak  sometimes  inclined  to  brown, 

803  808A 


but  generally  the  same  as  the  color.  Opaque  or  siibtranslucent  in 
very  thin  splinters,  with  a  cherry-red  transmitted  color.  Fractm*e 
saticonchoioal,  uneven.    Rather  brittle. 

Some  Tarieties  contain  silver  and  quicksilyer :  the  former  are  called  Polytelite 
by  Gloeker,  the  latter  Spaniolite  by  EobelL  But  the  limits  between  tliese  yarieties 
are  indefinite. 

i<Mm.— (€n,  Ag,  Fe,  Zn)  S+J(Sb,  As)'  S\  in  which  Ag+€u  is  to  Zn+ 
Itol.  Analyses:  1,  Klaproth,  (Beit  iv);  2—6,  H.  Rose,  (Pom.  xv,  576); 
V,  8,  Kersten,  (Pogg.  Iviii,  161,  Ixvii,  428) ;  8i,  C,  Bechi,  (Am.  J.  ScL  [2],  xiv, 
60);  9,  Bromeis,  (Pogg.  Iv,  117);  10,  Amelong,  (Ramm.  8d  Supp.  61);  10i,Ebelmen, 
(Ann.  des.M.  [4],  u,  47);  11,  Klaproth,  (Beit,  iv);  12,  13,  U.  Rose,  (loc  cit); 
14,  Sander,  (Ramm.  1st  Supp.  62);  16,  Svanberg,  (Oefv.  K  V.  Ac  Forh.  ir,  86); 
16,  17,  18,  Rammclsberg,  (Pogg.  Ann.  Ixxvii,  261);  18^,  F.  A.  Genth,  (Am.  J.  Sci. 
[2],  XFi,  88);  19,  Scheidhauer,  (Pogg.  Iviii,  161);  20,  H.  Weidenbusch,  (Pogg.  1849, 
Ixxvi,  86);  21,  22,  v.  Hauer,  (Jahrb.  d,  GeoL  Reichs.  1862,  98,  J.  t  pr.  Ch,  Ix,  66): 


L   Containifig 

little  or  no  Silver. 

S 

Sb 

As 

Cu 

Fe 

Zn 

Ag 

1.  Kapnik, 

28-00 

22-00 

87-76 

3-26 

6  00 

0-26=96-26,  Klap. 

2. 

26-77 

23-94 

2*88 

87-98 

0-86 

7-29 

0-62=99-84,  Rose. 

8.  Gersdorf, 

26  83 

16-62 

7-21 

38-68 

4-89 

2-76 

2-37=98-71,  Rose. 

4.  Elsace, 

26-88 

12-46 

10-19 

40-60 

4-66 

3*69 

0-60  quartz  041,  R. 

6.  DiUenburg, 

26-03 

26-27 

2-26 

88-42 

1-62 

6-86 

0-83=100-18,  Rose. 

«.  aauathal, 

24-78 

28-24 

84-48 

2-27 

6-66 

4-97=100-24,  Rose. 

7.  V.  diCastello,24l7 

27-47 

86-80 

1-89 

6-06 

0-33=Hg  2-70,  K. 

8.  Angina,  Tusc.  28*40 

27-47 

86-90 

1-98 

6-24 

0-33=Hg  2-70,Au  trace 

gangue  and  loss  2*03,  Kersten. 

^.  Angina, 

2414 

26-62 

37-72 

1*64 

6-23 

0-45,Hg808=99-73,B. 
1*09,  Pb  0-54,    undee. 

9.  Durango,  Mex.28-76 

26-97 

37-11 

4*42 

6*02 

0*47=98*38,  Bromeis. 

10.  Camsdorf, 

28-78 

28-87 

trace 

88-78 

608 

3*69 

=100.  Amel'g. 

10^.  Algeria, 

27-26 

14-77. 

912 

41-67 

4*66 

2*24 

=99*61,  Ebelm. 

n.  Ckmiainififf  Silver.  (Weissgil 

bigerz 

or  Silberfahlerz,  Polutelite),    G.  of  16.  487  ; 

of  16, 

4-862 ; 

3f  17,  4-892—4-946 ; 

of  18, 

4-626. 

11.  Voliach, 

26-60 

27-00 

26-60 

7-00 

13-25=98-26,  Klap. 

It       " 

2862 

26*63 

26-23 

8*72 

8*10 

17-71=99-91.  Rose. 

1*.  Freiberg, 

2M7 

24-63 

14*81 

6-98 

0*99 

81-29=98-87.  Rose. 

li.  aausthal. 

24-1 

26-8 

36-7 

4-6 

8-9,  Pb  0*9=100*9, a 

Ifi-  Apkthoniie, 

30-06 

24-77 

trace 

32-91 

1-31 

6-40 

3-09,  Pb  004,  Co  0*49, 
gangue  1*29=100*87,  a 

l|}.Heiseberg,cfy.24-80 

26-66 

80*47 

8-62 

3-39 

10*48,  Pb  0-78,  Ramm. 

17.  Neudorf.  iium«.24-22 

26-44 

81*68 

4-86 

3-25 

7-27=97-07.  Ramm. 

18. 

24-69 

26-74 

32-46 

419 

3-00 

7-65— 97-68,  Ramm. 

lH.CaUrrasN.( 

a  26-48 

17-76 

11-66 

30*78 

1-42 

2-63 

10*58=100.  Genth. 
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III.   Containing  Quickiih^r,  Spani^iie,  (^ce  aleo*  Koa.  *J,  8,  ^^  abore).     O.  of  1(«. 
20=  6-107,  uf  No.  21,  4*006,  of  No,  22,  ^107. 


19.  lglo,Hiiagiify.     23-34 

20.  ScbwatE,  Tyrol,  22*96 

21.  PomUch,  HoTif?,  25  90 
82.  "             "         24*87 


Bb       Ab        Cu  Fe  Zn     Ag    11^ 

18'48  8*98  86-tO  41>0  H>1  trnce,  7  52,  qnmrU  2-73= 

21-85    84*57  2-24  184 ^  15-37.  iowl.  O-SoW. 

26*70    tr,  86'69  7il  O'll    8*07=599-37,11. 

25-48    rn  80*58  VU  0-09  16*69=98*58,11. 


The  or«  of  MoecbollAndBberg  also,  according  to  Zincken,  eontain§  tnerctny. 

A  van<!!ty  from  Guadulcanal  in  S^iain,  According  to  Yauquelin,  eontAini  ffom  on<* 
to  ten  per  ci;nt.  of  platinom. 

B.B  giv<*«  oflf  fimies  of  nntimony  And  arBenic,  finally  melta.  and  after  roMtine, 
affords  a  globule  of  copper.  When  pulveriJM?d»  dissolve s  with  a  little  re«i^oe 
in  nitric  acid ;  the  Boltitioa  has  a  brown isli-isjeen  color. 

Tlie  CorniBh  minea,  near  St,  Auatle,  afTord  large  tetrabedral  crjaiak;  their  sor' 
fftcea  art*  commonly  roii^h  iind  didl.  More  brilliant  and  bi^lily  modified  crystaUi- 
zationa  occur  at  Andreaaberg  in  the  Hartz,  Kremnitz  in  Hiingary,  Freibc-tig  io 
Haxouy,  Kapnik  in  Traneylvania,  and  Dilleuberg  in  Nasaati.  Those  belonf^ngto  tb* 
FahUrx  {gray  ore)  of  Werner,  have  q  atcel-gray  color.  The  Schwarzerz  U  nearly 
iron-blocjc;  this  variety  ooeurs  principally  at  the  old  mine  of  Schwatz  tn  theTyr^l 
and  at  ICapnik  in  Tran&ylvania ;  alMi  at  (^lausthal  in  the  Kurtz,  where  it  is  iiJibs^ 
ded  in  rud  manganet^e.  The  Silb^TfakUrt  haj*  a  light  fit^^ebgray  color,  G.=4'8— 5*1- 
A  variety  from  AlcMakin's  mine,  Cnbarras  Co.»  N.  C.  (Anab  \%\)  affbrded  Qc0tb  lb* 
ratio  4  :  5  between  the  aulphur  of  the  sulpbobasea  and  sulphacids,  instead  of  4:1* 
iiff  in  the  above  formula ;  but  the  amount  analyzed  he  obaervea  was  too  small  to 
authoris^B  a  i«e{iaration  of  the  mineral  as  a  diatiuct  species.  It  oocura  with  pjritci. 
galena,  blende,  talc,  ote. 

It  ie  aasociated  unually  with  copper  pyrites.  an<l  is  worked  as  an  ore  of  coppsr. 

An  ore  from  mine  Altar,  30  leagues  from  Coonimbo,  afforded  F,  Field  (Qnail/. 
Chem.  Hoc.  »v,  aS2),  S  30  35,  As  8*91,  8b  2028.  Cn  86-72,  Zn  7*26,  Fe  1*28,  AgOlW». 
An  0-OOU.  It  is  »oft,  of  greasy  appearaneo,  greenish  ijray,  sUghtlj  reddisK,  witl» 
powd«T  bright  rod.  Domeyko  eonwiders  it  impure  with  blende,  pyntes,  and  gident. 
Frof.  Killing  observes  (ib.  vi,  140)  that  the  constitution  is  analogous  rather  to  eni^ 
gite  tliaii  tetrahedrile,  corresponding  to  the  fomiula  4  (€ii,  Zn.  Fo,  Ag)  fH-{Sb, 
As*)  H*. 

The  AphihoniU  of  Svanberg,  (or  Aflonite\  from  Werniland,  {analysia  16),  o<*«J» 
niiMNlve  of  a  stoel-grny  color  and  black  streak;  G.=4-87.  IL=:3.  It  gives  tfcf 
forntiibi  7  U84-(!^K  As)  S'.     It  reseiubleB  an  nrgentiferotiB  tctrahedrite, 

A  Wri»»tjuttiffett  from  the  mine  *'  Hoffnnng  Gottes  "  near  Freiberg,  contains  !W  I* 
88  \ufr  emit,  of  lead.  It  afforded  8  22*53,  antimony  (loss)  22*39,  lead  8«'61— W^S*. 
Ag  niri-B-TR,  Fea-72-8'8a,  Zn  8*l5--(i'79,  Cu  O"! 9-0 '82=100.  It  occur*  masiirf* 
fine  grannlar,  mixed  with  a  little  blende  and  pyrites.  G,^:5'488  and  5*465.  Th< 
Mulpliur  ratio  for  the  biwes  and  aeid  is  3  :  2  ;  but  it  becomea  the  tctrahedrite  rsti^ 
4  :  3,  if  pari  of  the  bases  exist  aa  impurities. 

AtTKiiKP  FoRMK. — C'haleopyritc  malachite,  aznritc,  oeeur  as  pseudomorplia  iitcf 
tctrahedrite. 

TENNANTFTE,     Graukupfercrz.     Kupferblende,  Brtii. 

Monomciric;  tetraliedraL  Observed  planer,  O^  I,  1,  22,U' 
VipTH.  55,  57,  58,  and  IS  with  pianos  of  55.  Cleavage  :  dodocafie- 
dral,  impedect.  Twin^,  bb  in  tetrahedrite.  Not  obgerved  man- 
Hive. 

H.=3-5— 4,  a=4  375— 4-4i>L  Limve  nutallic.  Colt  ir  blftck- 
iMh  lead-gray  to  injii  bluck.  Streak  dark  reddish-gray.  Fracture 
uneven. 

<^mmo9iiion,^^^  Te)  8+1  As' S*,  isomorphotw  with  tctrahedrite.  Analji^l', 
I,  Fhmipa,  (Quart  .Tottr  vii,  95);  2,  Kiidemataoh,  (Pogg.  xxxviii,  891)^  8,  FoarnlcJ*, 
(adMtnr,  in  Fogg,  ix^,  298) ;  4.  Plattner,  Pogg.  IxviJ,  422) ; 


C05£P0Ujn)   BrLrnUBFTTS,    ABSENIUIffirS,    ETC. 


8S 


1.  TVeTiaane,  CornwuU, 
S.  Skntterad,  G.  4  53, 


S         As        Cu         Fe 
80*25     12-t6     47-^0     9-75=100*16.  Phillips. 
27-76     1910    48'M     3*67.  Ac  tr.,  quartE  Oi)8==l>9-45,  K- 
29*18     191I1*   42-60     9"2 1=100,  Fearnley. 

2-219,  Zti  8  8!M,   Ag  And  Sb  ffo*?**, 
Pb  0  34 1=911 -5],  PlAttner. 


C  Freiberg,  JTup/rrWefidif,  28-111  18*875  41-07 
^p  *  Det«rmined  bf  the  loss. 

B'BvB.  d^crepiiiiies  flliglitljp  btirii»  with  n  blue  flnme,  emtU  copioiie  famcj*  liuving 
^k  ftlliAceous  odor,  and  finally  fnees  to  n  black  scoria  wbit^b  acta  upon  the  msty^rjct* 
■  Oecara  in  the  CornUh  mines,  pjirticnlarly  near  Rednitb  ami  St.   Da}^,  fomnionly 

In  rery  splendent  crystals  investing  other  ores  of  copper.    Also  found  at  Bkuttcnid 

in  Norway,  and  in  AJ^na. 

The  KupferHende  oi  Breithaijpt  or  Zincfahlerx.  from  near  Freil>crg»    hn*  p«i"t  of 

til*  iron  replaced  bv  zinc,  (i|naL  4) :  it  baa   n   brownisb-red  or   dirty  eherrv  red 

streak.   G.=4'2 — 1"4. 

GEOCROMTE,  Smnf^g.     Kilbriokenite,  Aj^ahri,     Schnlzite. 

Trimetric;  /.•  7=119°  44^  Kerndt    Obsei-ved planes,  7,  t\  1  >. 

ta  :  1  2  {p}T*am.)  about  153^  and  04^  45'  (bas.)  122^^.     Cleavage  ; 
Usuany  massive.     Aiso  granular  or  earthy. 
H.—2— 3.    G.=6*4— G'6.     Lustre  metallic.     Color  and  streak 
light  lead-gray— grayL«3h  bhiG.    Fracture  uneven* 

—  Cm>po9ition.—Ph  S+i  (Sb.  Aa^'  S'=Snlphnr  16 '5,  antimony  16-7,  lead  66-8,  An- 
B^i»»:  1,  SvanUer^f,  (Jahresb.  xx,  2o:i) ;  2,  SaUTagc,  (Ann.  d.  Mines,  [8),  xvji,  525) ; 
VTKemdt.  (Poffc.  bcv,  .^i02) ;  4,  Apjobn,  (Trans.  Roy.  Irish  Acad,  for  1840) ;  5,  Svnn- 
Iwfg.  (OfT.  K.  V.  AJt.  Fork  1848,  64) : 

_  S         Sb       As        Pb      €n       Fe 

fc6aU.  Sweden,    O.  =6*54,  1 6 -26     ^58     4*69 

MMc 
■Tui 
MKii 


|6aU.  Sweden,    O.  =6  54,  1 6 -26  9*58 

Icrido.               G.=6-43, 16-90  16-00 

[Tuscanv,  r,.=6-45=6-47,  17  Z2  9-69 

TiibrieieniU,   0.=6-407, 16'36  14*39 

,  Fahlim,             G,=8*484, 16*16  5*66 


4-72 


Pb      Cn 
65-45  1*61 

64*89  1-60 
66-55  115 
68 -87    

6417  4^7 


0-42,  Zn  Oil  =99-08.  ISt* 

=^9  "39.  SauFage. 

1^3^lO0'95,  Kerndt. 
0*38:^1  OO,  Apjohn. 
0*08,  Ajf  0-24,  Zn  0*59, 


Cu  417,3tl  1-9=98*35,  Svanberg* 
Svanbcrg  deduces  for  the  last  the  forranla  Pb  S4-J  (.Sb,  Ae^'  S'. 
BLB.  foaes  readily,  gives  olf  fumes  of  antimony  and  i^ulpbur^  and  colors  the  char- 
coal ttroiind,  yellow. 

Otocronite  eomt'a  from  the  Hilvt^r niinea  of  Sflla  in  Sweden:  also  in  Gtillioia.  at 
Itoi^o  in  Sjiain,  in  nodules  in  galeim ;  it  erimiblea  easily  and  «oib  the  fingers;  in 
the  valley  di  Castello  near  Pieiro  Sent o> in  IHiseany.  The  KilLnekenite  is  fruin  Kil- 
brielten,  Clare  Co.,  Ireland.  The  name  geocrontte  is  derived  from  y^t  *<*fi^i  ai^d 
4^  Saium,  the  alchemistic  name  for  lead. 

POLYBASITE,  //.  7?d*^.     Eugcnglant 

Hexagonal.  0 :  1=121°  30' ;  «=1*4132,    Observed  planes  O,  A 
1  : 1  (pjT.)=129^  32',  (ba8.)=117^.     ITsually  in  sliort  tabular 


TOXi 


icagonal  prisms ;  terminal  planes  triangular] y  striated,  parallel  to 
the  alternate  tcnninal  edijjcs.  Cleavage :  basal^  imperfect.  Also 
ma&eive  and  disseminated. 

II.=2^ — 3.  G.  — fj'214.  Lustre  metallic.  Color  iron-black;  in 
tliin  tabular  crystals,  cberry-red  by  transmitted  light.  Streak  iron- 
black*     Opaque.     Fracture  uneven. 

Cb«»i|k>ti7ioii,-^Ag,  €u)flHf-J  (Sb,  As)*  S'=with  silver  alone.  Sulphur  14D,  anti- 
mmT  9*9.  silrer75*S=:100.  Analyses:  1 — 3,  IL  Roee,  (^ogg*  *^>  W8)j  4.  C.  A. 
ioy/(Iiiai3g.  Ikisaert.,  24) : 
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DE8CBU>nTE  HINERAIiOaT. 


Sb 

As 

Ag 

Cn 

Fe 

Zn 

6-00 

8-74 

64-29 

9-98 

0-06 

=1«M)-16,  E. 

0-25 

6-28 

72-48 

8-04 

0-88 

0-69=99-70.  R 

8-39 

117 

69-99 

411 

0-29 

=100-80.  R. 

5*46 

8-41 

72-01 

8-36 

0-84 

=100-4«,Joy. 

s 

1.  Dnrani^o,  Mexico,  17*04 

2.  Soheinnitz,  16-88 

3.  Freiberg,  16-86 

4.  Cornwall,  16*87 
B.B.  decrepitates  somewhat,  and  fuses  easUy.     In  an  open  tabe  gires  a  white 

sublimate  ana  a  sulphuroos  odor ;  on  charcoal  an  area  colored  with  oi^d  of  anti- 
mony; with  the  fluxes  a  copper  reaction ;  with  soda,  arsenical  fumea.  With  acidi 
like  bournonit^. 

Occurs  in  the  mines  of  Gnanaxuato  and  Gaudalnpe  y  Calvo  in  Mexico ;  also  at 
Guarisamez  in  Durango,  with  copper  pyrites  and  calcareous  spar. 

Named  from  roXvs,  much,  and  Saan,  6dM«,  in  allusion  to  the  large  amount  of  thebsK 
Bulphuret  of  silver,  as  compared  with  the  sulphurets  of  arsenic  and  antimony. 

Altered  Forms.— Stephanite  and  Pyrites,  occur  as  ^seudomorphfl after  polybssite. 

STEPHANITE,  Haid.  Brittle  Silver  Ore.  Brittle  Silver  Glance.  Black  Sihcr. 
Brittle  Sulphuret  of  Silver.  Sprodglaserz,  W.  Sprodglanzerz,  Hdut,  Heltn- 
glanz.  Argent  Noir,  Argent  Ajitimoni^  Sulphur^  Noir,  H.  Argent  Snlphni^ 
Fragile. 


Trimetric.     7  :  /=115o  39',  O :  U=132o  32^'  ;a:b: 
1  :  1-5844.     Obsei-ved  planes  O,  /,  w,  u,  i,  1, 2,  li  21. 


c=l- 


yi 


304 


o 
o 
o 

0 

o 


i=147o  14'. 

1=127°  50'. 

2=111°  14'. 

1?=145°  34'. 

21=126°  6'. 


U:U(ov.  tt)=680  52'. 
2i:2i(ov.  n)=107°48'. 

1  :   1  (mac.)  =131°  16'. 

1  :   1  (brach)=96°  8'. 


Cleavage :  25  and  ti  imperfect.  Twins :  plane 
of  composition  //  forms  like  those  of  Aragonite 
frequent.  Also  massive,  compact,  and  dissemi- 
nated. 

IT.=2— 2-5  G.=6-269,  Przibram.  Lnstreme- 
Color  and  streak  iron-black.     Fracture   uneven.    Secdle. 


Competition. — Ag  S+A.  Sb"S*=Sulphur  16*6,  antimony  14*0,  silver  'i0*4.    Anal- 
yses: 1,  11.  Rose,  (Pogg.  XV,  474);  Kerl,  (B.  u.  U.  Ztg.  1868,  No.  2). 


8  Sb  Ag  Fe 

1.  Sohemnitz,       1642         14*68         68-54        

2.  AnJrensberg,  16*61         16*79         68*88         014 


Cn      As 

0-64    =100-28,  Row. 

=100*82.  Kerl. 


Ill  an  open  tube  gives  a  sublimate  of  arsenic  acid,  or  of  oxyd  of  antimony.  RR 
fuwH  and  gives  out  on  charcoal  fumes  of  sulphur  and  antimony,  and  is  redw«J 
to  li  dark  colored  metallic  globule,  which  may  be  further  reduced  by  the  additiw 
of  K«»da,  Soluble  in  dilute  heated  nitric  acid,  sulphur  and  oxyd  of  antimony  bdnf 
doiK>flited. 

It  occurs  in  veins  with  other  silver  ores  at  Freiberg,  Schneeberg,  and  JohiaB 
KoorgeriBtftdt  in  Saxony,  at  Przibram  and  Ratieborzitz  in  Bohemia,  at  Schemnitisn^ 
Kn'innitzin  Hungary,  at  Andreasberg  in  the  Ilartz,  at  Zocatecas  in  Mexico,  sndiB 
JVrii.     A  valuable  ore  of  silver.     Ilomceomorphous  with  aragonit«. 


COMPOUND  8ULPHUBETS,    ARSENIUBETS,   ETC.  87 


ENABGITE,  BreUhaupt,  Fogg,  bcxz,  388. 

Triinetric.  /:  7=98°  11'.  Observed  planes  Oj  7,  ti^  ti.  Cleav- 
age :  If  perfect,  tl,  ii  distinct,  0  indistinct.  Also  massive,  granu- 
lar or  columnar. 

II. =3.  G.=4:-43— 4-45;  4-362,  Kengott.  Lustre  metallic. 
Color  iron-black ;  streak  black.     Brittle.    Fracture  uneven. 

Compo9ition,~^eu,  Fe,  Zn)  S-fi{As,  Sb)*  S»(l  )=^ulpbur  82*6,  Arwiiic  19-1, 
Copper  48 '4.    Analysis  by  Piatt  ner,  (loc.  cit.): 


s 

Ab 

8b 

Cu 

Fe 

Zn 

Ag 

82-222 

17-599 

1*618 

47-206 

0-566 

0-228 

0-017=99-449. 

In  a  glass  tube  decrepitates  and  affords  easily  a  sublimate  of  sulphur ;  and  with 
more  heat  reddish-yellow  sulphuret  of  arsenic.  B.B.  on  charcoal  gives  out  fumes 
of  amcnouB  acid,  oxyd  of  antimony  and  ozyd  of  zinc,  and  in  the  reduction  flame 
with  borax  yields  a  globule  of  copper. 

From  Morococha,  CordiUeras  of  Peru,  at  a  height  of  15,000  feet,  in  laree  masses, 
occasionaUy  with  small  druses  of  crystals,  along  with  Tennantito,  imbedded  in 
erystalline  limestone. 

XANTHOCONE,  Breithaupt,  J.  t  prakt  Chem.  zx,  67,  and  Pogg.  Ixiv,  272. 

Rhombohedral ;  li :  ^=71^  34' ;  (9  :  7?=110o  30',  a=2-3163. 
Observed  Dlanes  ^,  -2,  O.  0 :  2=100^  35'.  Cleavage  :  7?,  and 
O.  Usually  in  renilbrm  masses,  with  the  interior  consisting  of 
minute  crystals. 

II.=2.  G.=5-0 — 5*2.  Color  dull-red  to  clove-brown ;  crystals 
orange-yellow  on  the  edges  by  transmitted  light.  Streak-powder 
yellow.     Brittle. 

(Xwii;>o#tti<m.— (8AgS-hA8'S»)-f2(8AgS+A8^»)=Sulphur  18-6,  arsenic  16*8,  silver 
••■2=100.     Analyses  by  Plattner,  (Pogg.  Ixiv,  276) : 


8 

As  (loss) 

Ag 

1. 

21-858 

18-491 

64181        Fe  0-97=100. 

2. 

21-798 

14-322 

68-880=100. 

B.B.  in  a  matrass  fuses  easily  and  affords  a  sublimate  of  sulphuret  of  arsenic ;  on 
cbarcoal  fumes  of  sulphur  and  arsenic,  and  a  grain  of  silver  remains. 

Occurs  with  Stephanite  at  the  IliinmelsfQrst  mine,  near  Freiberg.  Named  by 
Bmthaupt,  in  allusion  to  its  yellow  powder,  from  (avdos,  yellow,  and  kovis,  powder. 

BrrnvoEBmE,  Zippe.     (Ber.  Wien.  Akad,  ix,  2,  845). 

Monoclinic ;  Cf==SS^  26'.  In  small  rhombic  tables  with  re])laccd  busal  edges. 
Oberved  pUnes:  0,  i,  /,  ±6,  ±1.  Observed  angles:  0  :  7=91°  24',  /:  7=126° 
18'.  0 :  1=182°  24',  O  :  -1=180°  50',  1  :  -1=96°  20',  0  :  -6=98°  80,  O  :  i=150°, 
"I : -1=140°  1'.  II.=l-5 — 3.  Lustre  submotallic  adamantine.  Color:  O  blackish 
Wown  in  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black, 
l^inslucent  and  dull  noney-yellow  to  hyacinth-red  in  the  direction  of  the  axis. 
Btreak  orange  yellow.     Brittle. 

CompofitUm, — ^Probably  a  compound  of  sulphuret  of  silver  and  antimony.  B.B. 
'^  very  easily,  gives  an  arsenical  odor,  and  Dually  a  globule  of  pure  silver.  From 
^oschimsthal,  in  small  crystals. 

This  mineral  is  considered  identical  with  Xanthocone  by  Breithaupt,  (B.  u.  II.  Ztg. 


'^S 


HBBCBIFTIVE  MINXRAIiOOT. 


FIREBLENDE.    FeiMrbleiide,  BreitktntpL 

^[».»:h.K*linio.  Ill  delicate  crystals  gronped  like  stilbite.  OV 
serve^l  planer  according  to  lJn>.>ke  and  Miller,  I,  it,  I2,  It,  2i. 

/  :   /=13t>^  l^.  2i :  ±1  vtop)=740      ii :  li=123<^34'. 

U  :  li  vtop^=ll^  52^.     n  :  2i=14So  42'.     15  :  12=62°  36'. 

l^loavage :  ii«  and  crrstals  flattened  in  this  direction.  Faces  tt 
striatovl  {Parallel  to  the  clinodiagonal.  Twins :  plane  of  coinposi- 
ti\>u  i*\  \^orthodiagoDal^. 

1 L = :?.  It. = 4-2 — 1-3.  Lnstre  pearly  adamantine.  Color  hya- 
oi:ith-red.    Trau:?lucent    Sectile  and  somewhat  flexible. 

Otmp*>0itHm, — Coatmin*  ((i*3  p«r  c«Bt.  of  silT«r,  along  with  ftolphar  and  antimoDT, 
(IMattueri  RR  lik«  pjT«r)[^rit«.  B«mm«lsb«rg  has  referred  the  species  to  Xsn- 
thiHM>n<^. 

Fivni  the  Kurj^ot  mine  near  Fr«iberg»  and  firom  Andreasberg. 

Ajjpendix. 

WITTU  lllTE.  KffML    Cupcvoos  Bismuth.    Eupferwismathen,  Klap.    Eupfer- 

wismuthglani. 

Triinetrio  i  Massive  and  disseminated,  also  coarse  columnar  or 
an  {li^rivgate  of  imperfect  prisips.  Cleavage  in  one  vertical  di- 
rv»ciu>u. 

lI.=:»'o.  ii.=r>.  Color  steel-gray,  tin-white,  tarnishing  pale 
load-jrniy.    Streak  black. 

( \imfui^iti0m. — ^€HiS+Bi*Sf     Aocording  to  Elaproth,  (Beit  iy,  91): 
S  ia-5S,         Bi  4T-24.         Cu  84-66=:94-48. 

IV  R  \\\*v*  «»a»ily  in  an  o|^»n  tube,  and  gives  sulphur  and  a  white  sublimate.  Oo 
ohartMml  d«H*rt*pitato«.  fxised.  and  yields  a  bismuth  slaff;  and  after  roasting  with  soda, 
a  gK»bul«  of  oopiMT.     Klapn^th  »up(Ktses  the  loss  in  his  analysis  to  be  oxygen. 

Krtmi  oi>luiit  mines  near  Vittiehen  in  Baden. 
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III.  FLUORIDS,  CHLORIDS,  BROMIDS,  lODIDS. 

I.   BINARY  COMPOUNDS. 
1.  Calomel  Division.    Composition  R'  (CI,  I,  Br). 

1.  CALOMEL  GROUP.— Dimetric 

Caloxkl,  Hg*  01. 

2.  Rock  Salt  Division.     Composition  R(C1, 1,  Br)  or  R  F. 

1.  BOCK  SALT  GROUP.— Monometric 

Stlyinc,  K  CL  Embolttk,  Ag  (01,  Br). 

Bock  Salt,         Na  CL  Bbomtbitb,  Ag  Br. 

Sal  Ammoniac,  IHBLHn.  Fluor  Spar,  Ca  F. 

Kkrargtritc,    Ag  CL  YTTROciRrnc,  (Ca,  Ce,  Y)  F. 

2.  lODYRITE  GROUP.— HexagonaL 

loDTRiTB,  AgL"  Fluockrits,        Ce  Ft 

8.  COTUNNITE  GBOUP.— Trimetric. 

COTUWHITB,  Pb  CL 

11.  DOUBLE  BINARY   COMPOUNDS. 

Crtolitb,  NaF+iAl«F».  CmoLrrE.  Na  F-HA1«P. 


CALOMEL.     Horn  Quicksilver.    Dichlorid  of  Mercury,  7%om.     Chlorqnci^ksilber. 
Chlormercur.     QaeckBilberhomerz.     M^rcure  Cblonird. 

Dimetric.     O  :  li=129o  4' :  a=l-232.     Observed  planes  *,  1, 
-',  ft,  2t,  t^. 
0  :  li=112o  5'.       0  :  1=119°  51'.     2i  :  2i  (pyr.)=  98<^  8'. 
0  :  |*=140<^  36'.      O  :  ^=149^^  51'.     1   :  1   ^yr.)=104o  20'. 

pyramid  2i  when  alone  gives  a  very  acute  termination  to  the 
IHnsm.  Cleavage :  /,  indistinct.  Also  in  crystalline  coats,  and 
gnmular. 

H.=l — 2.  G.=6-482,  Ilaid.  Lustre  adamantine.  Color  yel- 
lowish-gray, or  ash-gray,  also  grayish,  and  yellowish- white,  brown. 
Streak  white.  Translucent — subtranslucent.  Fracture  conchoidal. 
fiectile. 

Compontion, — ng'Cl=Clilorine  16'1,  mercury  84*9. 

When  pure  it  is  entirely  Yolatilizcd  before  the  blowpipe,  on  charcoal  It  is  in- 
soluble in  water. 

Pound  at  Moschollandsberg  in  the  Palatinate,  coating  the  cavities  of  a  ferrugi- 
B^ganguc,  associated  with  cinnabar ;  crystals  often  large  and  well  defined ;  also  at. 
^e  quicksilver  mines  of  Idria  in  Carniola,  at  Almaden  in  Spain,  and  Uorzowits  in 
Bohemia. 
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SYLVINE,  Beud.    Chlorid  of  Potadsium.    Muriate  of  Potash.     Kali  Salzsanrw. 

MonoTiietric.    Figs.  1, 15, 11.     Cleavage  cubic.     Also  compact. 
H.=2.    G.=l-9— 2.   AVhite,  or  colorless.     Vitreous.    Soluble, 
taste  like  common  salt. 

Oompotition, — KOlz^Potaaeimn  62*5,  chlorine  47*5. 
^   Occurs,  according  to  Smithson,  at  Vesuyius  about  the  fumaroles  of  the  toIoa&o. 

Kbkm EBsrrie. — Kremers  has  analyzed  ruby-red  octahedrons  from  Vesuvius,  (Pogg. 
Ixxxiv,  79),  which  gave,  CI  6515,  Fe  16*89,  K  12*07,  Na  0*16,  Am  6*17,  fi  9-56=100. 
FormuU  2,  (K,  Am,  Na),  Cl+Fe  CP-f  2ia[. 

COMMON  SALT.     Rock  Salt.     Muriate  of  Soda.    Chlorid  of  Sodium.     Koohsalx. 
W.    Steiusalz,  L.    Soude  muriatee,  H.    Sal  gemme. 

Monometric.  Observed  planes,  <?,l,/,/2.  Figs.  1, 11, 15, 32, and 
15+32, 196.  Cleavage  :  cubic,  perfect.  Massive  and  granular 
rarely  columnar. 

IL=2'5.  (t.=2-1 — 2*257.  Lustre  vitreous.  Streak  white.  Color 
white,  also  sometimes  yellowish,  reddish,  bluish,  purplish ;  often 
colorless.  Transparent— translucent.  Fracture  conchoidal.  Rather 
brittle.    Taste  purely  saline. 

Compotitioti, — NaCl=Chlorine  60*7,  sodium  89*8.  Commonly  mixed  with  some 
■ulphate  of  Urae,  chlorid  of  calcium,  and  chlorid  of  magnesium,  which  render  it  lia- 
ble to  deliquescence.  Analyses:  1-8,  Berthier,  (Ann.  d.  Mines,  [1],  x,  269);  9, 
Foumel,  (ib.  [4],  ix,551): 

NaCl     MgCl   Ca5     SaS     AgB 

1.  Vic,  whitf,  ^9-8       on      Clay  0-2=100,  R 

2.  "     grayish,  97*8       0-8       1-9=1<X»,  B. 

3.  "     gray,  90-3       6-0         21)       2*Oflo-7=liX»,  B. 

4.  •'    red,  99*8       —fi  0-2=100,  B. 

5.  Marennes,  wW/mA,  97*2      0*4       1*2      0*5  0-7=1 00.  B. 

tt.  "  yellow,     90-70     0*23     1*21     0*66  1*20=10<»,  B. 

7.  »*  red,  96*78     0-68     li)9     0*60  0-86=100.  R 

8.  "  green,      96*27     027     l-0«i     0*80  1*67=100.  R 

9.  Algiers,  97*8       11       Silica  1*5  fl  (»-6=100,  P. 

Dissolves  in  three  parts  of  water;  attracts  moisture,  but  is  unchanged  in  a  dry 
atmosphere.  When  iieated,  it  UAually  decrepitates,  owing  to  water  between  the 
lamins;  the  native  rock  salt,  containing  no  water,  fuses  at  a  red  heat  without  de- 
erepitation. 

The  martintiie  of  Karsten  (J.  f.  pr.  Ch.  xxxri,  127)  contains  9*02  per  cent,  of  sul- 
phate of  magnesia,  which  is  eauivalcnt  to  10  parts  of  common  salt  to  1  of  sulphate 
of  magnesia.     It  is  from  Stassturth. 

Common  salt  usually  occurs  in  vxtensive  but  irregular  Insds  in  rocks  of  Tariout 
•ffet,  associated  with  gypsum,  polyhalite,  clay,  sandstone,  and  calcareous  spar ;  also 
dissolved,  and  forming  salt  springs. 

In  Europe  it  usually  occurs  in  the  now  red  sandstone,  or  associated  with  red  mari, 
but  it  is  not  confined  to  these  rocks.  At  Durham,  Northumberland,  and  Leiceater- 
■hire,  England,  salt  springs  arise  from  the  carboniferous  series ;  in  the  Alps,  some 
■alt  works  are  supplied  from  oolitic  rocks;  the  famous  mines  of  Cardona  and  Wie- 
licska  arc  rcferrtAl  the  former  to  the  green  sand  formation,  and  the  latter  to  tertiary 
rocks.  Salt  springs  also  occur  in  volcanic  regions.  In  the  United  states  the  brines 
mostly  come  from  Silurian  sandstones.  Salt  also  occurs  as  efflorescences  over 
the  dry  prairies  of  the  Rocky  Mountains,  and  California ;  and  in  most  desert  or 
■emi-dea^  -rt  regions  there  are  numerous  salt  lakes. 
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TTj©  prindpftl  mitiea  ©f  Europe  are  at  Wielit^Ekft,  in  Poland  ;  «t  Hall,  in  the  Tyrol ; 
*in4  nloni?  the  ran^e  through  Reit-henthnl  in  BaTiiHa,  Hallein  in  Bnllzburir,  Tlnlstiidt, 
IiM*hl,  mu\  Kb«>ns<?G,  in  Upjur  Aufttrid,  and  AuAsoe  in  Styriftj  in  HuntifHry,  nt  Mnr- 
moros  and  tilec' where ;  in  Tran«ylrania;  Wallaohia,  Gftllioia,  and  LrpfK^f  Sitesia; 
Vic"  Hud  Dieiize  in  France;  YttUey  of  CardoDa  and  elsewhere,  in  ISnain,  iTormiiigiliillii 
^VXJ  to  4nu  feet  high  ;  Bex,  in  Switzerland  ;  and  North wieh  in  Cheshire,  Kn(j;Innd, 
At  Cheshire  it  occurs  in  a  bnmn-shaped  dcpo^iit,  and  i»  Hiraoi^ed  in  ppheroidnl 
mft&BeSf  from  5  to  8  fe<st  in  diameter,  which  are  composed  of  concent  rie  eonti,  and 
pre««Dt  polygonal  figares.  It  in  hut  little  eontiiiiiunated  with  inipuritiea.  und  h  pre- 
pared for  use  bv  nn^rely  emsbing  it  between  iron  rolb^rs.  At  the  An.Htiiuii  jiiiiie*, 
where  it  contains  much  clay,  the  ialt  10  d]sftolire<]  in  lari^e  chaini>ers,  nnd  the  clay 
thus  precipitdte^L  Altera  time,  the  water  fully  anturated  with  the  salt,  is  cotir<jy- 
"  1  by  nqoHlucte  to  evaporatinLf  hoiuoa,  nnd  the  chumlx^rs.  after  being  ek-ared  out, 
I  again  filled ;  at  Berelitesgaden,  the  water  is  »ntur«ted  iu  a  month,  at  IIoU  it 
Mft  nearly  n  year. 

It  aUo  oeeurg  forming  hills  and  tijctended  plnina  near  Lake  Oroomiah,  the  Caspian^ 
c*     In  Algeria,  nbundiiai ;   in  Abyesinia;  in  India  in  the  |>r<>vinee  of  Luhore,  and 
I  the  valley  of  Coshmiere;  in  China  and  Aaiatic  Ruseia;  in  South  Amencn,  in  Pern, 
_Bd  at  Zinaquera  and  Nenioeon,  the  former  u  large  mine  long  ejcplored  in  the  Cor- 
8ille  nu  01  Ornnada, 

In  the  United  StAtea,  ealt  haft  been  fnubd  fonninj^  l>ed«  with  ^'piim,  in 
rii^oia,  Washington  Co.,  IBmildftfrom  Abingdon,  and  in  the  Salmon  kivcr  Mta. 
*  Oregon.  Brine  aprings  ar«  very  numerous  in  the  Middle  niid  Western  Statea. 
lie  moat  famous  of  these  spriogs  are  atSalina,  in  N.  V*,  in  the  Kennwha  Valley, 
fa.,  and  Mu^kin^rum,  Ohio,  and  in  Kentueky.  The  salt  water  is  obtained  by  boring, 
md  raised  by  means  of  maehinery,  and  thence  coiiveyod  by  troughs  t«  the  boilers, 
rhere  it  i»  evaporated  u»ually  by  the  direct  application  of  arti^cial  heat;  iom«« 
1me«  by  the  heat  of  ifiteani,  and  oceatiionally  by  exposure  to  the  heat  of  the  aiin. 
The  ftjllowini^  table  by  Prot  Beck,  {Minftalog^  of  New  Yfirk\  p,  ITiK  giv«t  the 
remount  of  brine  recjuired  for  a  baehet  of  salt  at  the  prLucipal  »alt  ^prlng^  in  the 
United  SUte«: 


Eoon^t  Uck,  Miwouri, 
Conemaugh,  Penn, 
Shawneetown^  111. 
Jaek;30a,  Ohio, 
JLuckhart*«,  Mi  ha. 


3O0 
280 
213 
180 


LCatherinea,  Upper  Canada,  120 
eaville,  Ohio,  65 


Kenawha,  Virg, 
Grand  River,  Ark* 
niinoig  River,  Ark. 
Montezuma,  N,  Y. 
Grand  Rapida,  Mi  eh. 
Muskingum,  Ohio, 
Salina— Old  wella. 
New  welk, 


v 

^^p  Bea  water  at  Natilucket  gives  a  buAhol  of  salt  for  every  SAO  gallona. 
^^m    (hmposiiion  of  New  York  brinc«»  according  to  Beck : 


Carbon  ie  aci  d,  0  tX}? 

Oryd  of  iron,  atlieaj  and  trae€  of  carb^  Ume,  OtK»2 


Sufnhate  of  lime, 

Carbonate  of  lime, 

Chlorid  of  magnesiain, 

Cblortd  of  calcium, 

Chlorid  of  soilium,  (pure  ^lilt), 

Water,  with  a  trace  of  organic  matter,  etc. 


0-5Rtf 
ODU 
0-046 
0-088 
18-289 
86H>iO 


O'oog 

0004 
0-472 

o-on 

0  051 

O  104 

H-002 

85  841 


LtTerpooK 
f J  lit  17 

nfiii:i; 

0  0  in 
noil 

14-286 
85  030 


Yost  lak«a  of  aalt  water  exist  in  many  parte  of  the  world.     Lake  Timpanaeo«  In 

Jf^n  Rocky  mountains  4/200  feet  above  tlio  bvel  of  the  sea,  is  2,000  touare  iujJm  in 

"        .     L*I>,  Gale  foniid  in  this  water  20'lft6  per  cent,  of  chlorid  of  ftodiura»($tiixishb 

ed.  cited  in  Amer.  Jour.  Sci.  [2],  xvii,  129)u     The  Dead  nnd  Caspian  Seal  are 

Jl,  and  the  watens  of  the  former  contain  20  to  26  part*  of  solid  matter  in  lOOparto, 

tot    Gmelin,  who  analysed  a  portion  of  these  water:?  of  specific  gravity  1*212, 

nd   them  to  contain  ehlorid  of   calemm  S'SS*J,  chlorid  of  magnesium,   12  167. 

lof  ^>dit]m  7'<)39,  sulphate  of  lime  0-052, bromid  of  magneftinm,  0*448^  chlorid 

M^iimi  lOPiB,  chlorid  of  ulaminium  0144,  chlorid  of  ammonium  0-007,  clilorid 

llgiincuc  0-lfil=2iH3B,  with  75  56fi  w at cr=:l 00*000.     Thh  n»ult  is  given  am 

fed  by  Marc  hand. 
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Altkrkti  Forms. — A  nb  yd  rite,  Gyi^eiim,  rolyliBlitLS  occur  as  pKrUiIomS^u 
thia  «pe<!ies;  aliio  Ctlestitie,  Dolotiiito,  Quartis,  lleniatile,  Pyrit*^;  thercjnoval  of  the 
suit  eub*^4  by  tlieir  «4>lutioii,  leaves  a  cavity  which  any  mineral  lutiy  then  oeciipy. 
The  hopiKirehiipeil  cryatuLs  often  leave  an  inipreaaion  of  their  form  on  claya. 


SAL-AMMONIAC.    Muriato^of  Ammonia.     Chlorid  of  Ajnmoniain.     Salmiak,  L 
Naitirticher  Salmiuc,  W.     Ammoniaque  muriat^e,  H, 

Monometric.  Observed  plauea,  f>,  1,  /,  22.  Figs.  1, 11, 14, 15, 
43,  39.  Cleavage  oetahedral.  Also  stAlactitic  and  in  globular 
masses  ;  in  crusts,  or  as  an  efflorescence, 

n,^i-5^ — 2.  G.=1*5!2S.  LitBtre  vitreous.  Color  white;  often 
yellowisli  or  grayiati.  Streak  white.  Translucent— opaque.  Frac- 
ture concboiclaL     Taste  saline  and  pungent. 

Oi>wpoiifioi».—jrH*Cl=  Ammonium  88*7,  chlorine  66-8.     Klaproth  ohtained: 

Veraritti.  Bach  a  lit. 

Muriate  of  ammonia,  99'fi  97*60 

StjJphiite  of  ammonia,  0'6  2'60 

BL  Billiman,  Jr.  ohtainoii  (Dana's  GeoL  Rep.  Exp.  Exp.,  p.  202)  for  a  ap 
fiwZKl  Kilauea,  Hawaii,  Chlorid  of  ftmmonium  65*53,  chlorid  of  iron   12*14, 
of  iron  8iO,  chlorid  of  aluminium  18'CM),  insoluble  matter  and  loss  l-28:=l6o^ 

Dissolves  in  three  times  its  weight  of  water,  but  do^  not  deliqne&oe.  B.B,  inb- 
Hmea  in  a  matraas  without  fusing,  Pulv^rieed  with  quicklime,  or  soda,  it  gires  ©ttt 
the  pungent  odor  of  ammooia. 

Occurs  about  volcano^,  as  at  Etna,  the  island  of  Yulcano,  Yeanvins,  and  the 
Sandwich  Islands,  and  near  Hecla  after  the  eruption  of  1846,  as  obaervod  by  Bansea. 
It  haa  been  observed  in  amall  quaniittea  in  the  Tieictity  of  ignited  coal  seams,  as  at 
3t,Etiennc,  in  France,  and  alao  at  Newcastle,  and  in  Scotland  ;  crvetallixed  near  Dull* 
weiler  in  Palatia,  Germany,  where  a  coal  9eam  has  been  burn  in  e  for  more  than  i 
hundred  years.  It.  occurs  also  in  Bucharia  ;  at  Kilauea  in  Hawaii,  a  variety  which 
contains  largely  of  iron,  and  becomes  rusty  yellow  on  exposure;  in  Quano  froin 
the  Chinclia  Islands. 

The  h\i  ttftfttMnuMds,  sal-ammoniac  of  Biosco rides,  Cebius,  and  Pliny,  ia  proved  1^ 
Beekmann  (Hist^  of  InventiooB,  iv,  860)  to  be  common  rock  salt,  dug  m  Egypt,  ti<ar 
the  oracle  of  Amnion.  The  name  was  afterwards  transferred  to  the  muriate  ot  am- 
monia, when,  ^ubsequontlv  manufactured  in  E^'pt.  Sal-ammoniac  is  auppoaed  to 
have  been  included  by  the  ancients,  with  one  or  two  other  species,  under  th* 
name  of  nit  rum,  which,  according  to  Pliny,  gave  the  test  of  ammonia  when  mingled 
with  quicklime. 

KERARGyRrrE,  J?(fu<i    Horn  Silver.    Kerate.  ^atd    Chlorid  of  Silver.    Horncrx, 
Wern.    Silberhorneri.    Hornsilber, /7ai«.    Buttermjlchort    Argent  Muriate,  i?. 

Monometric.  Observ^ed  forms,  0\\^I;  t  1,  11,14,  15^  16,  17. 
Cleavage  none.  ITgnally  massive  and  looking  like  wax ;  some- 
times cohinmar,  or  bent  columnar;  often  in  crusts. 

n.  =  1—1-5.  a. =5-552;  5*3 1—543,  Domeyko.  Lustre  resin- 
ous, passing  into  adamantine.  Color  pearWray,  greenish,  wlutish, 
rarely  violet*blue ;  brown  on  exmtsnre.  Streak  shining.  Tran»- 
lucent^ — feebly  subtranslucent.  Fracture  somewhat  concboidal. 
Sectile. 

Commtitit>n. — AgCWHilorinc  24^,  silver  75*3.     This  constitutioa  eorr«tp 
with  Kliiproih's  analyses,  (Bvit.  1,  182,  and  iv.  10). 

Puses  in  thi^  flattie  of  a  candle,  with  an   emission  of   acrid  fumea.     On 
taaily  reduced;  and   if  rtibb«d  with  a  plate  of  moistened   iron,  th«  iron  boeookas 
0ov«r#d  with  a  ikto  film  ef  tnelailio  ailver.     Not  solubla  in  oitrio  acid  or  wat<tw  ' 
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Horn  BiWer  occurs  in  yeins  of  clav  slate,  accompanying  other  ores  of  silver,  and 
usually  only  in  the  higher  parts  of  these  veins.  It  nas  also  been  observed  with 
ochreouB  varieties  of  brown  iron  ore ;  also  with  several  copper  ores,  calc  spar,  henvy 
spar,  d(c. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  from 
Peru,  Chih,  and  Mexico,  where  it  occurs  with  native  silver.  In  Chilil  it  is  a  com- 
mon ore  of  silver.  It  was  formerly  obtained  in  the  Saxon  mininc  districts  of 
Johangeorgenstadt  at  Freiberg,  but  is  now  rare.     A  mass  weighing  six  and  three- 

rrter  pounds,  from  this  region,  is  now  in  the  Zwinger  collection,  at  Dresden.    It 
occurs  in  Siberia ;  at  Eougsberg  in  Norway ;  in  Alsace ;  in  Cornwall,  and  at 
Huelgoet  in  Britanny. 

At  Andreasberg  in  the  Hartz,  an  earthy  variety  is  met  w^th,  called  by  the  Ger- 
mans BtUtermileherZf  which,  according  to  Elaproth,  contains  silver  24*64,  muriatic 
acid  8*28,  alumina  67-08. 
Horn  silver  is  valuable  as  an  ore  of  silver. 

EMBOLTTE,  BreitK    Chlorobromid  of  Silver,  Domeyko, 

Monometric.  In  cubes  and  cubooctahedrons,  f.  1,  16,  16. 
Also  massive. 

H.=l--l-5.  G.=5-31— 6-43,  Domcyko;  5-53,Torke;  5-79— 
5*81,  Breith.  Lustre  resinous  and  somewhat  adamantine.  Color 
asparagus-green  to  pistachio,  olive,  and  grayish-green. 

Compoitition, — 3Ag  Cl-f2Ag  Br  (or  Ag  (CI,  Br)'>=Chlorine  13*2,  bromine  19*8. 
silyer  67*0.  Analyses:  1,  2,  8,  Domeyko,  (Elementosde  Mineralogia,  1846,  208);  4, 
Yorke,  (Quart.  J.  CheuL  Soc  iv,  2): 

Chlorid  of  Silver,        61-0  62-8  61-0  63-2 

Bromid  of  Silver,        49-0,  D.  472,  D.  49*0,  D.  46*8,  Y. 

Flattner  obtained  Silver  66*862,  bromine  20*088,  chlorine  18*050,  (Pogg.  Ixxvii, 
134).  Impure  varieties  from  Quillot^,  Chili,  of  a  grayish  green  color,  afforded 
I>omeyko,  81*4, 72*9,  66*4  and  05*6,  of  the  chlorid  of  silver.  His  other  specimens 
were  from  Chanarcillo.  Abundant  in  Chili ;  found  also  at  Eulalia  in  Chihuahua, 
Mexico,  and  at  Colula  in  Honduras. 

BROMYRITK     Bromic  silver.    Bromite,  Haid.     Bromsilber.    Bromure  d* Argent. 

Plata  Verde. 

Monometric:  in  cubo-octaliedrons.  Figs.  1, 15, 18.  Occurs  in 
small  concretions,  rarely  in  crystals. 

H.=l — 2.  G.=5*8— ^.  Lustre  splendent.  Color  when  pure 
bright-yellow,  slightly  greenish ;  often  grass-green  or  olive-green 
externally.     Sectile. 

C<nnpo9ition, — Ag  Br=Bromine  42*6,  silver  61 '4,  Analysis  by  Berthier,  (Ann.  d. 
Mines,  [4],  ii,  626) : 

Bromine  42*44,  Silver  67*66. 

B.B.  fuses  easily.  Imperfectly  dissolved  by  acids ;  soluble  in  heated  concentrated 
ammonia. 

Occurs  with  other  silver  ores  in  the  district  of  Plateros,  Mexico,  and  at  the  mine 
of  San  Onofre,  seventeen  leagues  from  Zacatecas,  associated  with  chlorid  of  silver 
and  carbonate  of  lead ;  also  at  Chanarcillo,  Chili,  with  chlorid  of  silver;  also  at 
Huelgoet  in  Brittany,  with  horn  silver. 

As  the  word  Bromite  has  the  form  used  for  a  class  of  salts  in  chemistry,  a  sylla- 
ble has  been  added,  giving  it  a  termination  like  that  of  Argyrite. 


94  DESCRlPnTE  MIKKRALOaT. 


FLUOR.  Fluor  Spar.  Fluorid  of  Caleinm.  Flnate  of  Lime.  Ratoffkit,  John. 
Glilorophane.  Bine  John.  Chanx  Fluat6e,  H.  Fliissapath,  Muria  Phospho- 
rans,  iinn,     Li  pari  te,  Gl, 

Monoraetric.  Observed  planes  :  O,  /,  1,  2, 3,  22,  42,  V Vj  '}> 
33,  i2,  ?f,  «'3.  Figs.  1  (common),  11,  14,  15  to  18,  34,  38,  39,  41, 
similar  to  48,  (planes  1,  and  33),  50.  Cleavage  :  octahedral,  jjerfect 
Twins:  plane  of  composition,  1,  f.   200  ;  also  f.  306,  in  which  the 

306  306 


com{)osition  is  parallel  to  each  octahedral  face.     Rarely  columnar: 
often  granular,  coarse  or  line. 

Tr.=4.  G.=3-14— 3-19;  3-1800— 3-1889,  Kengott,  from  43 
specimens,  mean  3*183.  Lustre  vitreous;  sometimes  splendent; 
usually  glimmering  in  the  massive  varieties.  Color  white,  yellow, 
green,  rose  and  crimson-red,  violet-blue,  sky-blue,  and  brown: 
wine-yellow,  greenish  and  violet-blue,  most  common ;  red,  rare. 
Streak  white.  Transparent — subtranslucent  l^rittle.  Fracture 
of  fine  .massive  varieties  flat  conchoidal  and  splintery. 

Composition. — CaF=Flnorine  48*7,  and  calcium  61*8. 

Berzelius  found  0*5  of  phosphate  of  lime  in  the  fluor  spar  of  Derbyshire.  Ker- 
sten,  in  a  fluor  from  Marienberg  and  Freiberg,  detected  a  little  muriatic  acid. 
Schaffhautl  (Ann.  d.  Ch.  u.  Ph.  Ixvi,  844)  states  that  a  violet-blue  fluor  of  Welwn- 
dorf  contained  002078  nitrogen,  000584  hydrogen,  0*0866  carbon,  and  0-08692  chlo- 
ric (or  chlorous)  acid.  Katofl'kite  is  a  granular  or  earthy-blue  variety  impure  with 
clay,  from  Katofl'ka,  Russia. 

ftelow  a  red  heat,  the  coarsely  pulverized  spar  is  vividly  phosnhoreeoent ;  the 
light  is  of  various  colors,  and  independent  of  the  external  color.  Too  variety  eklo- 
rophane  emits  a  bright  emerald-green  light-.  At  a  high  temperature,  phosphores- 
cence ceases,  but  it  is  partially  restored  by  an  electric  discharge.  B.B.  oecrepi* 
tates,  and  ultimately  fuses  to  an  enamel.  If  the  flame  be  continued,  the  fluorine 
is  in  part  expelled,  and  the  specimen  assumes  a  cauliflower  appearance.  Givei 
the  reaction  of  fluorine. 

Seldom  in  beds,  but  generally  in  veins,  intersecting  gneise,  mica  slate,  clay  slate, 
and  also  several  secondary  rocW  In  the  North  of  England,  it  is  the  gangue  of  the 
lea<l  veins,  which  intersect  the  coal  formations  of  Northumborlnnd,  Cuml>erland, 
Durham,  and  Yorkshire;  the  Cumberland  fluor  often  contains  drops  of  fluid  with- 
in, esp<H;ially  the  green  variety,  (Oreg  and  Lettsom).  In  Derbj'shire,  it  is  abundant ; 
and  also  in  Cornwall,  where  the  veins  intersect  much  older  rocks.  Common  in  the 
mining  district  of  Saxony.  In  the  dolomites  of  St.  Gothard  it  occurs  in  pink  octa- 
hedrons; at  MOnsterthal  in  Baden  in  flesh-red  hexakisoctahedrons.  It  has  been 
detectwl  in  cannel  coal  by  Prof.  Rogers. 

A  remarkable  locality  oi'fluorspar  in  the  United  States,  now  exhauste<1,  wan  diieor- 
ercd  on  the  borders  of  Sluscalonge  lake,  in  Jefferson  Co.,  N.  Y..  where  cubical  crystals, 
•ome  of  them  more  than  a  foot  through,  and  having  a  greenish  tinge,  were  fonnd  in 
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gnumlar  limestone,  j^occasionally  f.  805).  Bossie  and  Johnsburgb,  St.  Lawrence  Co., 
have  aflForded  some  nno  crystals  of  floor.  In  Gallatin  county,  Illinois,  for  thirty 
miles  along  the  Ohio,  in  the  region  southwest  of  Cone's  Rock,  10  to  15  miles  be- 
low Shawn eetown,  and  other  places,  a  dark  purple  fluor,  often  in  large  crystals, 
occurs  through  the  soil,  or  in  carboniferous  limestone  with  galena.  At  the  north 
village  of  Westmoreland,  N.  11.,  two  miles  south  of  the  meetinghouse,  of  white, 
ereen,  and  purple  shades,  constituting  a  vein  with  quartz ;  also,  sparingly,  at  the 
rTotch  in  the  White  Mountains,  green  octahedrons  m  a  crystalline  quartz.  Some 
fine  veins  have  been  discovered  on  Long  Island,  Blue  Hill  Bay,  Maine.  It  also  oc- 
enrs  sparingly  of  a  green  color  at  Putney,  Yt. ;  in  Shenandoah  county,  Virginia, 
near  Woodstock,  in  the  fissures  of  a  limestone;  on  the  Potomac,  at  Shepardstown, 
in  white  limestone ;  in  Smith  county,  Tennessee,  in  white  and  purple  cubes ;  at 
Lockport,  N.  Y.,  in  white  cubes  with  celestine  in  limestone;  in  cubes  near  Roches- 
ter and  Manlius  in  limestone ;  at  Amity,  N.  Y.,  in  thin  seams  with  spinel  and  tour- 
maline ;  at  the  Southampton  lead  mines  in  Massachussetts ;  the  lead  mine.  Middle- 
town,  Ct. ;  and  near  the  Franklin  Furnace,  New  Jersey. 

TTie  variety  <rA/orot)A<in*  forms  two  veins  in  gneiss,  each  about  18  inches  wide,  in 
the  town  of  Trumbull,  Conn.,  alon^  with  topaz  and  magnetic  pyrites. 

Altered  Forms.— Fluor  spar  is  slightly  soluble  in  waters  containing  bicarbonate 
of  lime  in  solution.  The  alkaline  carbonates  decompose  it,  producing  carbonate  of 
lime  or  C<UcUey  and  a  subsequent  change  of  the  calcito  may  produce  other  forms  of 
pseudomorphs.  Fluor  spar  occurs  changed  to  quartz,  by  substitution,  and  also  to 
Limonite,  Hematite,  Lithomarge,  Psilomelane,  Calamine,  Smithsonite,  and  Cerusite. 

YTTROCERITE,  Bert, 

Massive;  ciystalHne-granular  and  earthy.  Cleavage:  in  two 
directions  inclined  to  one  another  108°  30'. 

II.=4 — 5,  G.=3*447,  Berz.  Lustre  glistening;  vitreous — 
pearly.  Color  violet-blue,  inclining  to  gray  and  white,  often  white  ; 
sometimes  reddish-brown.     Fracture  uneven. 

O^mponfion.— Contains  CaF,  CeF  and  YF,  in  different  proportions.  Analyses  by 
Oahn  and  Berzelius,  (Afhand.  iv,  151  and  Schw.  J.  xyi,  241): 

Ca  47-63,  ^e  18-21,  Y  911,  FH  26-06. 

"  60-00,  "  16-46,  "  8-10,  "  25-46. 

RB.  on  charcoal  alone  infusible ;  with  gypsum  the  y ttrocerite  of  Finbo  fuses  to 
a  bead,  not  transparent,  and  that  of  Broddbo  is  infusible.  With  the  three  fluxes, 
the  Finbo  mineral  behaves  like  fluor  spar ;  the  glass  is  however  yellow  in  the  oxy- 
dmting  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by 
floor  spar.  In  a  pulverized  state,  it  dissolves  completely  in  heated  muriatic  acid, 
fenning  a  yellow  solution. 

Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  in 
quartz,  ana  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ; 
and  in  Mass.,  probably  Worcester  Co.  The  Amity  mineral  has  been  examined  by 
J.  E.  Teschemacher.  The  Massachusetts  mineral  afforded  Dr.  C.  T.  Jackson,  (Proc. 
Boat.  Soc.  N.  Hist.  1814,  p.  166),  lime,  yttria,  oxyd  of  cerium,  with  some  Si,  3Pe 
•adBi,  and  a  loss  of  19*4.  Themineraf  is  mixed  with  fluor  spar  in  the  vein,  and 
probably  the  specimen  analyzed  was  not  pure  from  it. 

Tttrocerite  has  been  considered  a  fluor  spar  in  which  part  of  the  lime  is  replaced 
liy  oxyda  of  cerium  and  yttrium.  The  angle  of  cleavage  reported,  108°  80',  differs 
m  a  degree  from  the  angle  between  faces  of  an  octahedron. 

lODYRITE.    Iodic  Silver.    lodite,  Haid.    Argent  iodnr^,  Duf.    lodailber,  M. 

Hexagonal.  O  :  1=186°  46';  a=0-81438.  Observed  planes, 
(Descloizeaux),  0,  /,  4,  2,  ^,    Angles,  (Descl.) : 
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0  :  2=118°. .  0  :  i=154°  49'.  2  :  2  (pyr.)  12r  36'. 

0  :  4=104°  53'.     i  :  i  (pyr.)=155°  26'.     4:4     "  =122°  12'. 

Cleavage :  basal  highly  perfect.  Also  in  thin  plates  with  a 
lamellar  structure. 

Soft.  G.= 5*504.  Lustre  resinous  to  adamantine.  Color  citron 
and  sulphur-yellow,  to  yellowish-green.  Streak  yellow.  Trans- 
lucent    Plates  flexible,  sectile. 

Composition. — Ag  I=:Iodiiie  64,  Silver  46,  Bomeyko,  (Elementos  de  Min.  p.  206, 
1846. 

B.6.  on  charcoal,  fusee  immediately,  producing  a  vapor  which  tinges  the  flame  of 
a  fine  violet  color,  affording  a  globule  of  silver. 

Iodic  silver  occurs  in  thin  veins  in  steatite  at  Abarradon,  near  Mazapil,  in  Zicft- 
tecas.  Mexico,  and  at  Delirio,  mines  of  Chanarcillo,  Chili.  It  has  also  been  found  st 
Guadalajara  in  Spain.  Descloizeaux  has  pointed  out  its  homcBomorphiBm  with 
Greenockite.     (Ann.  Ch,  Phys.  [8],  xl). 

COCCINITE,  JIaid.     Iodic  Mercury,  Del  Bio.    Mercury  iodui^,  Duf.    lodqueck- 

silber,  H. 

In  particles  of  a  reddish-brown  color  on  selenid  of  mercury. 
Lustre  adamantine. 

Oompottition. — Probably  IIgI=Mercury  44-1,  iodine  66-9.  Fuses  and  easily  sob- 
limes.     From  Casas  Viejas,  Mexico. 

Artificial  crystals  ofHg  I  are  dimetric,  and  have  /:  1=160°  80';  1  :  1  (pynm.)= 
96^  24'. 

FLUOCERITE,  ffaid.    Fluorcerium  neutrales.     Fluate  of  Cerium.     Flucerine,  Be^ 

Hexagonal.  In  hexagonal  prisms  and  plates.  Cleavage:  basal 
most  distinct.     Also  massive. 

II.=4 — 5.  G.=4*7.  Lustre  weak.  Color  dark  tile-red  or  al- 
most yellow  ;  deeper  when  the  mineral  is  wet.  Streak  white  or 
slightly  yellowish.     Subtranslucent — opaque. 

.   Composition. — Berzelius  obtained  in  an  analysis,  (Afhandlingar,  v,  66),  Ce  82"64 
Yll2riIF  16-24.  8    '    '      ^ 

B.B.  infusible  alone,  but  darkens.  In  borax  and  salt  of  phosphorus,  fuse*  bIowK 
but  completely.  Tlie  globule  is  blood-red  in  the  exterior  flame,  but  becomes  color 
less  on  cooling.  In  the  interior  flame,  colorless  at  all  temperatures.  In  carbonst' 
of  soda  does  not  fuse,  but  swells  out  and  is  decomposed.  In  a  glass  tube  at  a  strong 
heat,  yields  fluorine. 

Occurs  at  Finbo  and  Broddbo  near  Fahlun,  in  Sweden,  imbedded  in  quarts  tn^ 
albite,  accompanying  pyrophysalite  and  orthitc. 

FLUOCKRI NK, //au«m.     Basic  flucerine.    Basicerine,  ^^tu/.  Fluorcerium  basischc^ 

Monometric  ?  Supposed  to  show  traces  of  the  rhombic  do<lecahedron  ;  usiudl^ 
maHHive.  H.:=4*5 — 5.  Lustre  vitreous  or  resinous.  Color  a  fine  yellow,  wit^ 
some  red,  and  when  impure,  brownish-yellow.  Streak  yellow,  brownish.  Sub  - 
translucent  to  opaque. 

Composition. — Ce'P-(-8<5e  I1[=Cerium  17*66,  fluorine  10*88,  peroxyd  of  cerinm 
66*41,  Water  6  16.  Berzelius  obtained  (Afliand.  t,  64)  ^e  84*20.  *  HF  10*86.  fl 
4-96.  Fnim  Finlx).  A  mineral  from  Bastnas  aiforde<l  Ilisinger,  (K.  V.  Ac.  H.  1888, 
18V),  IVroxyd  of  Ce  (and  La)  86*43,  fluorid,  ibid.  60150,  water  13*413.whioh  corres- 
jwndii  to  th«  formula  CV  V*-\-^e  ft*. 
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COTUNNITE.     Cotunnia,  Montteelli,     Cotunnite,  von  Kohell     Chlorid  of  Lead, 

Thom, 

Trimetric.  7:  7=99o  46',  0  :  11=149°  14' ;  a  :  J  :  c=0-o953  : 
1  :  1-1868.  Observed  planes,  7,  il,  u,  i^,  11.  O  :  1=142°  6',  0  : 
l»=153o  22',  1  : 1  (mac.)=133°  22',  (brach.)  123°  58',  i^ :  ^2  (ov  zt) 
=118^  38'.     In  acicular  crystals. 

May  be  ecratched  by  tlie  nail.  G.=5-238.  Lustre  adamantine  ; 
inclining  to  silky  or  peai-ly.     Color  white.     Streak  white. 

Composition. — Pb  Cl=Chlorine  25* 6,  lead  74*6. 

B.B.  fuses  readily  and  colors  the  flame  blue,  giving  oJ0F  white  vapors,  which  con- 
doiise  on  the  charcoaL  With  soda,  yields  a  globule  bf  lead.  Dissolves  in  about 
twenty-seven  times  its  weight  of  cold  water. 

Observed  by  Monticelli  and  Covelli,  in  the  crater  of  Vesuvius,  after  the  eruption 
of  1822,  accompanied  by  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper. 
Named  after  a  distinguished  medical  man  at  Naples.  Angles  very  near  those  of 
Haidingerite. 

lOBID  AND  BROMID  OF  ZINC. 

Iodine  and  bromine  are  stated  by  Mentzel  to  occur  along  with  a  cadmiferous  zino 
in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  zinc  exist  in  nature, 
though  not  yet  distinguished. 

MURIATIC  ACID.     Hydrochloric  Acid.     Chlorhydric  Acid. 

Gaseons.    G.=1'2847.     Colorless.     Odor  pungent.    Taste  acid. 

Composition. — ^nCl=Hydrogen  2*74,  chlorine  97*26. 

Muriatic  acid  is  one  of  the  constituents  of  the  vapors  that  issue  from  active  vol- 
canoes.   It  is  sometimes  found  in  solution  in  crevices  about  their  slopes. 

CRYOLITE,   Andrada,     Alumine  Fluat^o  Alcaline,  //.     Kryolite.     Eisstein. 

Chodneffite. 

Trimetric  or  dimetric.  Cleavage :  rectangular  or  nearly  so ; 
l)asal,  perfect;  lateral,  less  so.  Occurs  in  cleavable  masses,  some- 
times snowing  a  compound  structure  like  albite,  (Genth). 

H.=2-5.  G.=2-9 — 3*077.  Lustre  vitreous  ;  slightly  pearly  on 
0.  Color  snow-white  ;  sometimes  reddish  or  brownish.  Subtran- 
sparent — translucent.  Lnmersion  in  water  increases  its  transpa- 
rency.   Brittle. 

^  Composition. — Na  F+i  Al'F*=Aluniinium  13-0,  sodium  32*8,  fluorine  64-2.  Berze- 
Ku8  obtained,  (K.  V.Ac.  11.  1823,  816):  Aluminium  13-00,  sodium  82-93,  fluorine 
W-07.  Chodnev  obtained,  (Verb.  d.  K.  Russ.,min.  Gcs.  1846 — 46,  p.  208),  exclud- 
ing the  fluorine.  Alumina  24-83,  soda  43-89,  Sig  and  An  0-83.  Dumev  obtained 
fromtheMiaskCrvolito,  (Po^ff.  Ixxxiii,  588),  Aluminiuui  13--11,  sodium  82*31,  fluorine 
W-48. caloiuTii  025,  Pe  and  Mn  0-05=100.  G.=2"06.  Duruev;  2-962,  Kokscharov. 
Fosiblc  in  the  flame  of  n  candle,  and  hence  its  name,  from  Kpvos,  ice.  Heated  in 
^  open  tube,  yields  water,  and  by  directing?  the  flame  in  the  tube  the  glass  is  cor- 
'^ed.  B.B.  fuses,  then  becomes  hard,  white,  and  opaque ;  ultimately  a  crust  of 
alumina  remains ;  soluble  in  sulphuric  acid  and  hydrofluoric  acid  evolved. 

13 


98  DESCMrnvB  minhealooy. 

Found  at  Ai-ksutfiord,  in  We«t  Greenland,  where  it  was  discovered  by  Oies^ke. 
in  two  veins  in  gneiss,  ussociated  with  galena,  pyrites,  and  spathic  iron.  Speci- 
mens may  be  obtained  there  from  six  inches  to  a  foot  in  diameter  ;  also  with  chio- 
lite,  lithia  mica,  and  fluor,  at  Miusk  in  the  Urals. 

CHTOLITE,  Iltnnitnn  and  Auerhach,  J.  f.  pr.  Chem.  xxxvii,  IS?. 

307  Dimetric ;  « = 1  077.  r)bserve(i  form  f.  307 

(Kokscharov).  Pyramidal  edges  107^32', 
basal  113°  25'.  Cleavage  indistinct  Oc- 
curs massive  granular,  resembling  cryolite; 
structure  crystalline. 

H.=4:.  G.=2-72,  Hermann;  of  powder, 
2-842— 2-898,  Kammelsberg.  Color  snow- 
white.  Lustre  somewhat  resinous.  Trans- 
lucent. 

CcmpotUum. — NaF-f  JAl'F'risAluminiuni  18*6,  sodium  23*4,  fluorine  6S-0=10«V 
Analyses:  1,  Hermann,  (loc.  cit);  2,  3,  RammelBberg,  (Pogg.  Ixxiv,  1848,  p.  815) : 
4^  Pearce,  in  Kammelsberg's  laboratory,  (ib.) : 


1.  //.            2.  B. 

3./2. 

4.  P. 

Sodium, 

23-78             24-69 

24-66 

22-91 

Aluminium, 

18-69             18-02 

17-72 

19-69 

Fluorine, 

67  •68=100,  EL 

Rammelsberg's  analyses,  supposing  the  undetermined  part  to  be  fluorine,  criT« 
respectlYely,  67*29,  67-72,  67*60  per  cent.  B.B.  fuses  easuy  like  cryolite,  and  give^ 
the  reaction  of  fluorine. 

From  Miask,  where  it  occurs  in  granite,  with  fluor,  topaz,  phenacite,  and  cr^-olite  - 

FLUELLITE,  Levy,  Edinb.  Jour.  Sci  1826,  p.  168.     Fluate  of  Alumiue.     Fluori3 

of  Aluminimn. 

Trimetric;  in  acute  rhombic  octahedrons  with  truncated  apex - 
1  :  1  (pyram.)=109o  6',  82°  12',  and  (basal)  144°;  /: /=105^ 
nearly. 

H.=3.     Color  white.    Transparent. 

Cojnpofifion. — Fluorine  and  aluminium,  according  to  Wollaston. 
FlutOlite  is  a  rare  mineral  found  at  Stenna-gwyn,  in  Cornwall,  with  wuvellite  aii«  * 
uranite,  in  minute  crystalf>,  on  quartz. 


IV.  OXYGEN  COMPOUNDS. 


I.  OYYDS. 

1*  OxYDS  OF  Elements  of  the  Hydrogen  Group. 
tfs  Anhydrous. 
J.  Hydrous. 

2.  OxYDs  OF  Elements  of  toe  Arsento  Group. 

3.  OxYDS  of  Carbon,  Boron  or  Silicon. 


.  OXYDS  OF  ELEMENTS  OF  THE  HYDROGEN  GROUP, 
a.  Anhydrous  Oxyds. 

I.  MONOMETRIC. 

1.  PERICLASE  GROUP.— Composition  R  O, 

Pkuclase,        ji[g.  Red  Copfse,  do. 

%  MARTTTE  GROUP. —CompoBition  R*  0'. 

Mabtir,         9e. 

8.  SPINEL  GROUP.— Compoflition  R0+R*0»- 

IsKRiNE,  te  (¥i,  9e.)  EuemoNTTB,  (2ii  ]^e)  (Si,  9e). 

Irtte,  1ft  (Ir,  Pe).  Magnetite,  te  3Pe. 

Spinel,  fig  (Si,  Pe).  Frawkliwitr,  (^n.  R)  (l^e,  Hn). 

AuTosfOLiTE,        2n  Si.  CnBOMiROM,  (]^e,  ](£g)  (Si  <5r)b 

HsRaNiTE,  ]^e  Si.  PrronBLENDE,  tT^. 

U.  MELACONITE  GROUP.— Compoeition  R  0«     Melaoonitb,  6u  0». 
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n.  HEXAGONAL. 

1.  ZINCITE  GROUP.— ^^'omposition.  R  O. 

WaTKE.  fl.  CBALOOreiCHlTK,      ^ 

Zdccttx,  2d. 

i  CORrM)rM  GROUP.— Compwition  R«  O*. 

Spbctla*  Ikox.  Pe. 

f  S.  TEXORITE  GROUP.— Composition  R  O*. 

Tkxoutk,  €a  O*. 

ni.  DBCETRIC. 
.     RUTILE  GROUP.— Compoeition  RO". 

RmLK,  IS. 

Appfmiix —  ?  Bkaux  m,  9  Havsmannril 

IV.  TRMETRIC. 
CnALCOTRICHITE  GROUP.— Coinpo«itioii,  RO. 

CnALCOTUCBITK,  €u  O. 

CHRTSOBERYL  GROUP.— Composition  R«0*  (op  RO-f-R*0»). 

CmtTsoBCRTL,  Se+5l'  or  ^  Xl. 

BROOK  ITE  GROUP.— Composition  R  O*. 

Brookitb,  Ti. 

f  Ptrolcsite,  Sn. 

IIktksooliic. 

Appendix  to  Anhydrous  Oxyds. 
Mraiof,  Pb*  O*.  Cbh>3I«»it»,  (&k,  Cn)»  Ho*. 

V.  COMBINATIONS  OF  OXYDS,  AND  CHLORIDS  OR  SULPnURETS 

Matlocutie,  II.  Pb  Cl+Pb  O. 

Mkndipit*,    IIL  Pb  Cl+2  Pb  0. 

YoLTHTE,  Za  S  -H  Zn  O. 


MONOMETRIC   OXYDS.  101 

I.  OXYDS  OF  ELEMENTS  OF  THE  HTDKOGEN  GEOUP. 

A.  Anhydrous  Oxyds. 

I.   MONOMETRIC   OXYDS. 
PERICLASE.    Periclasia,  Scacchi,  Mem.  Min.  Naples.     Periklase. 

Monometric.  Figs.  1  and  11.  Cleavage :  cubic,  perfect.  Also 
injgrains. 

H.=nearly  6.  G.=3-674,  Damour.  Color  grayish  to  dark- 
green.    Transparent  to  translucent. 

Composition. — j/Lg,  or  magnesia,  with  1  part  in  26  of  protoxyd  of  iron.  Analyses : 
1,  Scacchi,  (loc  cit.);  2,  8,  Damour,  (Ann.  d.  M.  [4],  iii,  360,  and  Bull.  Soc.  Geol. 
de  France,  1849,  p.  813) : 


1. 

iSTg  89-04 

te  8-66=97-60,  Scacchi. 

2. 

93-86 

6*97=99-88,  Damour. 

3. 

93-38 

6-01=99-39,  Damour. 

B.B.  infusible.  When  pulverized  dissolves  slowly  in  nitric  acid,  but  rapidly 
▼hen  heated.     Moistened  on  test  paper  shows  an  alkaline  reaction. 

Occurs  diftseminated  through  ejected  masses  of  a  white  limestone,  and  in  spots  of 
clustered  crystals,  on  Mt.  Somma,  sometimes  with  white  olivine  and  eailhy  mag- 
nesite. 

RED  COPPER.  Cuprite,  Ifaid  Red  Oxyd  of  Copper.  Oxydulated  Copper,  P. 
Tile  Or&  Rothkupfererz,  Ziegelerz,  W.  Cuivre  Oxide  Rouge,  Cuivre  Oxiaul6,  Jf. 
Zigueline. 

Monometric.  Observed  planes  1,  (9,  ^'2,  i5,  2,  3,  22,  3f.  Figs. 
1, 14,  15  to  19,  32,  and  also  144,  p.  92;  forms  commonly  octahe- 
dral. Cleavage :  octahedral.  Also  massive,  granular ;  sometimes 
earthy. 

H.=3-5 — L  G.  =  5-85— 6-15;  5-992,  Haidinger.  Lustre  ada- 
mantine or  submetallic — earthy.  Color  red,  of  various  shades, 
particularly  cochineal-red ;  occasionally  crimson-red  by  transmit- 
ted light.  Streak  several  shades  of  brownish-red,  shining.  Sub- 
transparent — subtranslucent.  Fracture  con choidal,  uneven.  Brittle. 

Compoiition. — ^u=Coppcr  88*8,  oxygen  11-2.  B.B.  in  the  reducing  flame  on. 
charcoal,  affords  a  globule  of  copper.     Dissolves  with  effervescence  in  nitric  acid. 

7\le  ore  formerly  included  the  earthy  variety,  usually  of  a  brick-red  or  reddish- 
t>rown  color,  and  frequently  mixed  with  oxyd  of  iron.  Occurs  in  the  Bannat, 
»t  Camsdorf  and  Saalneld,  in  Thuringia,  at  Les  Capanne  Vecchie,  in  Tuscany ;  on 
Klbain  cubes;  and  in  Cornwall;  fine  translucent  crystals  of  red  copper  ore  occur 
^th  native  copper  and  quartz  at  Iluel  Gorland  and  other  Cornish  mines.  Isolated 
<^8tals,  sometimes  an  inch  in  diameter,  are  found  imbedded  in  lithomargeat  Chessy, 
Dear  Lyons ;  they  are  generally  coated  with  malachita  Splendi(t  specimens  are 
brought  from  the  Bannat  and  Ekatherinenberg  in  Siberia.  It  is  abundant  also  in 
BoQth  Australia. 

The  zigueline  (or  ziegelerz  of  the  Germans)  is  the  earthy  red  oxyd  of  copper, 
or  tile  ore. 
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It  has  been  observed  crystallized  and  massive  at  Schuyler's,  Somerville,  and  Flem- 
ington  copper  mines,  N.  J.,  associated  with  chrysocolla  and  native  copper;  also  in 
red  shale  near  New  Brunswick,  N.  J. ;  with  green  malachite  in  trap,  two  miles  from 
Ladenton,  Rockland  Co.,  N.Y. ;  at  Cornwall,  Lebanon  Co.,  Pa. ;  in  the  Lake  Soperior 
R^ion. 

when  found  in  large  quantities,  this  species  is  valuable  as  an  ore  of  copper. 

Altered  Forms. — A  deozydation  of  the  Red  Copper  Ore  sometimes  takes  place, 
producing  native  copper.  It  also  becomes  carbonated  and  green,  by  means  of  ear- 
Donated  waters,  changing  to  Malachite  or  ^ztiri^; -or  through  a  silicate  in  solution 
it  is  changed  to  ChrtfsocoUa.  Limonite  occurs  as  a  pseudomorph  by  sabetitation 
after  Red  Copper. 

MARTTTE,  Brett. 

Monometric.  In  octahedrons  like  magnetite;  f.  11,  16,  19; 
often  flattened,  and  octahedral  feces  striated  parallel  to  the  edges. 
Cleavage  indistinct. 

n.=6.  G.=4'82,  Brazil;  4-65,  Puv  de  Dome;  3-80,  Peru, 
Breit. ;  5-33,  Monroe,  N.  T.,  Hmit.  Lustre  submetallic.  Color 
iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  brown  or 
purplish-brown.     Fracture  conchoidal.     Not  magnetic. 

Compotition. — Pe=Oxygen  30,  iron  70,  same  as  for  specular  iron. 

Found  in  the  localities  above  mentioned,  and  at  Framont.  The  Monroe  crystals, 
occur  in  a  rock  containing  quartz,  flesh-colored  feldspar  and  dark-green  homblends, 
and  are  imbedded  in  each  of  these  minerals;  they  are  sometimes  half  an  inch 
through.  The  association  with  hornblende  which  contains  protoxyd  of  iron  is 
urged  by  Mr.  T.  S.  Hunt,  (Am.  J.  ScL  [2],  xiii,  870),  as  evidence  that  the  crys- 
tals are  not  pseudomorphous,  as  some  have  supposed.  The  change  from  maffnetie 
iron  to  the  peroxyd  is  one  that  may  and  does  take  place  in  nature,  as  is  believed, 
and  some  of  the  so-called  martite  may  be  altered  specular  iron,  although  probaUy 
not  all. 

Scacchi  has  observed  regular  octahedrons  of  specular  iron  at  Yesuvius,  which  he 
considers  compound  crj-stals  after  the  rhombohedral  primary.  But  it  is  more  prs- 
bable  that  they  are  actually  simple  crystals  of  martite. 

G.  H.  0.  Volger  endeavors  to  show  that  the  crystals  are  dimetric  (Entwiek. 
Min.,  1854,  868)  and  pseudomorphous,  probably,  after  the  oxyd  Fe  O',  supposed 
by  him  to  be  isomorphous  with  anatase,  whence  he  derives  the  name  for  the  mine- 
ral BisenanaioM, 

ISERINE. 

Monometric.  Figs.  15  to  17  ;  faces  usually  rounded  and  rough. 
Cleavage  indistinct. 

II. =6 — 6-5.  G.=4-85 — 5*1.  Lustre  metallic  or  submetallic 
Color  iron-black ;  streak  black.     Brittle.     Magnetic. 

Compotition. — fe  (Pe,  Ti).  Analyses :  1,  Rammelsberg,  (Pogff.  liii,  129)  ;  8,  Bbo- 
dius,  (Ann.  d.  Ch.  u.  Pharm.,  Ixiii,  218);  8,  Waltershausen,  (Vulk.  Geet.  121): 

fi  Pe  te 

1.  Unkol,  Rhine,  11-61  4807  89-16=98-74,  Ramm. 

2.  Rheinbreitenbach,        869  6127  81-80=101-76,  Rhod.     G.=5*l. 
8.  Etna,                             1114  68*86  80*00=100,  Waltersh.  G.=4*4a 

No.  1  has  been  called  Slag-like  magnetic  iron.  Waltershausen  deduces  the  above 
from  his  analysis,  which  afforded  Pe  92*19,  Ti  12-87=104*66.  No.  2  is  strongly 
maicnetic.     H.H.  infusible. 

From  bannlt  at  the  localities  mentioned,  and  also  in  Bohemia,  Saxony,  Calabria, 
and  noar  riiy-de-dome  in  France. 

Iserine  has  been  regarded  as  having  the  formula  (Pe,  ¥i),  and  related  to  Martite. 
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IRITE,  Hermann. 

Monometric.  In  octaliedronfi,  Kengott.  Structure  tliin  foliated. 
Color  black.     Lustre  shining.     G.=6'506.     Magnetic. 

OffmpoHtirm^ — Pvobubly  fiU  ordr,  6e,  f^t)  (Ir,  Os.  CifO',  and  bomarplious  witli 
tpinel,  mAgnetie  iron^  cite  Analyais  by  ilermaim,  (J,  £  ur.  Cb.  xxiii,  276):  Peroxyd 
of  iridium  62*86,  protox^^d  of  osmium  l<.>'30v  protoxj'd  of  irou  12"60,  peroxyd  of 
ehromium  lS-70=9y'iJ6,  with  traces  of  maiig;ani»«a 

OoooiKt  in  the  Ural  witli  n alive  plutiuutOi  ti tunic  iron,  irido^imiiie,  and  hyacintli. 


SPIITEL,  W.  Ceylanite.  Pleonarte.  SpinoUe  Baby.  Balotf  Ruby,  AJmandine 
Ruby.  RubiceOtj,  Candite,  Bourtwn.  Zeiianit,  W.  Automolite,  Gabuite. 
Dysluite.     HereiiiitQ.     Kreittonlio.     ChlorojipiikeL 

Monometric.     Obsen^eJ  planes:  1,  /,  O^  2,  »08 

33,  Figs.  308, 11,  {eonimou),  10, 19, 4L  Cleav- 
age :  octahedral.  Twins :  i\  200 ;  face  of  com- 
position 1. 

n,^a  a=3-5— 4*9;  3-523,  Haid.;  3575, 
md  spine!.  Lustre  viti*eong;  Bplcndent— nearly 
dull.  Ccdor  red  of  various  shades,  passing 
into  blue,  green,  yellow,  brown,  and  Idack; 
occasionally  almost  white.  Streak  wliite. 
Traa6j>arent — nearly  opaque.  Fracture  con- 
choidal. 

Oampotition.—{&g,  fe,  6ft,  ^n,  Su)  XL     Pure  spinel,  fonietimos  Mg  Xl^Mag- 
tietla  28  0,  alumina  72-0 ;  but  the  inflgoeBia  is  often  partly  roplaced  by  protoxyda  of 
,  tiac^  Of  maugaaeaef  or  by  Lime;  and  the  Qlumiiia  aomotimefl  by  peroxyd  of 


AnaljMs:  1,  2*  Abicb,  (Pogg.  xxiii,  806);  a,  Benteliua,  (G^lil.  N.  J.  d.  CbenL  vi, 
804);  4.  5,  Thomiton,  (Miti.  L  iU);  6>  0.  Gmelio,  (Jahre«b.  iv,  166);  7—10  Abiob. 
^e.  cit)j  11,  Abiehp  (K.  V.  Ac.  H,  1842,  6);  12,  8<:he«rer»  (Pogg.  Ut,  294) ;  13, 14, 
e.  Roie.  (Pogg,  1,  052J ;  16,  Erdmnnn.  (K,  V.  Ao.  H.  1848) ;  16,  Zippe,  (Ann.  d.  Ck 
n.  Miaim  U,  367);  17,  Ekeberg  (Gehlen's  N.  J.  v,  418);  18,  It*,  Abich,  (loa  oil); 


90,  ThoinflOii,  (Min.  i,  221) 


Iceberg  ( 
;  21,  K 


obeli,  (J.  t  pr.  Cb,  xUv,  00). 


L   Containing  Magnitia,  Lime,  or  h^n. 


1 1.  Ceylon,  red, 
1 S.  Akor,  blm. 


Fnmklin,  N.  J., 

5.  Amity*  N.  Y- 

6.  Ceylon,  Ceylanitet 

7.  Ural,  Pleonatte, 
8»  MoocoQi,     ** 

9.  Vmutiiis,    *' 

10.  Iflenriese,  " 

11.  VeaiiviuB,    ** 
la,  Areodal, 

15.  Ural,  Vhloroftpincl, 
14.       " 

16.  Tnnaberg, 
IIL  H^reinUe, 


Si 
fl^-Ol 
68-94 
72*26 
k.  73  ai 
61-79 
67-20 
66-27 
66-89 
67-46 
69-66 
62-84 
65-17 
6418 
67*84 
6296 
61  17 


flg 
26-21 
25-72 
14*68 
18-63 
17-87 
18-24 
17-68 
23-61 
26-94 
17-70 
24-87 
17-66 
26*77 
27*49 
18-08 

2-92 


ft 
0^1 
8-49 
4-26 


7-42 
10-66 


0-27 


I5r  110,  Si  2-02=99-06,  AK 
Bi  2*26=HX>-47.  Abich. 
"  6-48=imHt2»  B.  and  H. 
"  5-62=99'liR.Tbom»on. 
CaO  2-80,  It  (n*H— 09-60,  T, 
Si   S*15^U0-U,  Gmelm 
"  2-60=OSI-S2,  Abicb. 
"  l">8=0»'8O,  Abich, 
"  2-38=1  W'86,  Abieh, 
"  l-7(»=yul7,  Abich* 
Fe  6-15, 5i  1-80=99-66,  A. 
5i  6-m*,  Mn  2-"*  1=98-96,  a 
Fe  8-70,  Cu  0  27=1»>014,R, 

**  14-77,  '*  0112= 100-22. K, 

28-46=99-44,  KrJmaan* 
36-67=99*76,  Zippe. 


2061 

18-97 
8-07 
606 

19-29 
3*87 

18^3 
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II.   Containing  Oxyd  of  Zinc. 

£l        'SiLg       iSn       Zn        Si 

17.  Fahliin,  .lii^omo/i7<?,     60*00     trace,    24-26     4*75, 3Pe  9 •26=98*26,  E 

18.  ••  "  65-14       5-26     trace,    80*02     8-84,    "  6 '86=1 0010,  A. 

19.  North  America,  67-09       2*22     trace,    84-80     1-22,  ?e  4-55=99*88,  A. 

20.  Storlinjr.  N.  »^  />v«/.    30*49      7-60     16*80     2*97,  tt  0*40,  Fe  41-98,  t 

21.  Bodenmais,  Kreitt.       44*66       8-05  Ca  ISO  24  00,  Pe  16-68,  insoL  10=99-«4,K 

Automolitr  {or  galinite):  a  zinc-spinel=:2nXl ;  color  dark-green  or  black;  G.«- 
41-4  •(>. 

Hercinitc:  an  iron  8pinel=^eXl ;  G.=3*91 — 8*96. 

Ceiflanitr,  {or  plconastt):  an  iron  and  magnesia  8pinel=(Mg,  ]f*e)Xl;  G.=8'676. 

Dt/siuitc:  a  zinc,  nianpunese,  and  iron  Bpinel;  color  yellowish-brown  OPgrayiA- 
brown  ;  {Zn  iln)  (3tl,  J?o) ;  G.=4-55. 

Chhroxpinfl,  {O.  Rose):  a  gra^s-green  spinel  from  Slatoust ;  S[g(3tlJPe);  6.= 
3-591— 3-6VM. 

Kri'ittotiite:  ab1a(>k  spinol,  (G.=4'49)  ;  Kobell  writes  for  the  formula,  2n5l+re 
Pe,  or  (2n,  t'o)  (i^tl,  Pe),  and  corrects  the  analvsis  as  regards  the  iron  as  foUowt: 
XI  49*73,  Pe  8*70,  2n  20*72,  f'o  8*04,  'Hg  3*41,  "hin  1-45=98*05. 

B.H.  alone  infusible  ;  red  variety  changes  to  brown,  and  even  black  and  opMine, 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly 
colorloHs,  and  at  last  resumes  the  red  color.  Fuses  with  difficulty  with  borax,  birt 
somewhat  moro  readily  with  salt  of  phosphorus.  Black  varieties  yield  a  deep 
green  globule,  owing  to  the  iron  they  contain.  The  zinc  varieties  afford  with  sods 
oxvd  of  zinc. 

The  varieties  of  this  species  have  been  denominated,  according  to  their  colors,  n 
follows';  the  Mack  varieties /)/<'rtWfi«^<? .-  the  scarlet  ttpinellc  ruby;  the  rose  red  Wi» 
rubj/ :  the  yellow  or  orange-red  rubicellc :  the  violet  colored  almandine  m^.  Tbt 
oriental  ruhy  is  sapphire. 

Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcareous  spar  ia  aei]>ffi- 
tine  and  gneiss.     It  also  occupies  the  cavities  of  volcanic  rocks. 

In  Ceylon,  in  Siam,  and  other  eastern  countries,  it  occurs  of  beautiful  eolon,ii 
rolled  i>ebl>les  in  the  channels  of  rivers.  Pleonaste  is  found  at  Candy,  in  Ceylot, 
and  hence  was  called  Candite,  by  Bournon.  At  Aker,  in  Sweden,  is  ^>nnd  a  pal«- 
blue  and  |>earl-gray  variety  in  limestone.  Small  black  splendent  cr^'stals  occur  ii 
the  ancient  scoria  of  Mount  Somma,  with  mica  and  idocrase;  also  in  compact 
gehlenite.  at  Monzoni,  in  the  Fassa  valley. 

From  Amity,  N.  Y.,  to  Andover,N.  J.,  a  distance  of  about  thirty  miles,  isa  regioa 
of  granular  limestone  and  8er|>entine,  in  which  localities  of  spinel  abound.  At 
Amity,  crystals  are  oeoasionally  16  inches  in  diameter;  and  one  collected  by  Dr. 
Heron,  weiirhs  forty-nine  pounds ;  it  is  in  three  pieces,  and  cont-ains  cavitiet 
stud<led  with  crystals  of  corundum ;  colors,  green,  ulack,  brown,  and  less  eoni* 
monly  red,  along  with  chondrodite,  and  other  minerals.  A  mile  southwest  of 
Amity,  on  J.  Layton's  farm,  is  a  remarkable  locality:  also  on  W.  Rayuor's  fami,B 
mile  to  the  nortii;  another  half  a  mile  north,  affording  grayish-red  octahcdroni; 
and  others  to  the  south.  Localities  are  numerous  about  tS'arwick.  and  alio  it 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at 
Amity,  (form  1,  also  1,  t,  83,  f  308).  Franklin,  N.  J.  affords  crystals  of  Tariofli 
shades  of  black,  blue,  green,  and  red,  which  are  sometimes  transparent,  and  • 
bluish-green  ccylanite  variety  here,  has  the  lustre  of  indished  steel;  Newton,  N.  ^ 

IM;arl-gray  crystals  along  witli  blue  corundum,  tourmalme,  and  rutile ;  at  Br}'aa,  red, 
irown,  green,  and  l>la*-k  colors,  along  with  chondrodite.  At  Sterling,  Sparta,  Han^ 
burgh,  and  Venum,  N.  J.,  are  other  loealitics.  Light  blue  spinels  occur  spariDf^T 
in  limciitone  in  Antwerp,  Jefferson  Co.,  N.  Y.,  two  and  a  half  miles  south  of  OxboW, 
and  rosi-  and  reddish  l)rown  in  (touverneur,  two  miles  north  and  thrce-fourthsof  • 
niih'  w*»st  of  Somerville,  St.  Lawrence  Co.  ;  green,  blue,  and  occasionally  red  Tl- 
riirticrt  iu't'WT  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Uttle 
ton,  Mu«H.  Soft  oetahedral  crystals  oecur  in  Warwick,  which,  aeoording  to  Beck, 
are  Mpin*dr  ]K:rmeated  with  steatite  or  serpentine,  (Min.  >'.  Y.,  p.  318).     They  have 
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t»e«Ti'eunBidered  psendomorphs.      Good  blftck   Bpiael  in   Bnrgew,  CanftdaWeat; 
bine  irith  clititonit«  at  Bailie  bout,  G.  £. 

E'^Se  autotnoUte  oamn  in  talco^e  slate  near  Fahltin  and  elsewhere  in  Sweden.    Ttie 
lite  is  from  Sterling^^  N^,  J.,  alon^r  with  fraiikliiiite  auii  willetnitd.    Kreittonite  u 
Bodenmaie ;  and  chlorotpinei  from  Slatouat, 
The  fine  colored  spinels,  when  of  large  sise,  are  esteemed  a«  ^ems* 
ALTKaEn  FoRMa. — ^Acted  on  by  silicate  of  magnesia  in  solution,  and  changed  to 
Suatite  or  Serpentin^^  also  when  the  alumina  is  not  wholly  removed  by  theproo^n 
of  change  it  booomea  JHUkneriie,  (^'^l-f  IGll). 

MAGKETITE,  Uaid     Maccnetic  Iron  Ore.     Oxydulatod    Iron*    Magneteiaenstein^ 
Magncteiseuerz.     For  Oacydnld,  M. 

Monometric.  Obsen^ed  planes  0, 1,  /,  i2,2,  22,  33, 10-10,  1646, 
S}.  Figs  11  and  14 (common)^  15  to  19,  168,  Cleavage:  octahe- 
dral, perfect  to  impeHect.  Dodecahedral  faces  commonly  striated 
parallel  to  the  longer  diagonal.  Twins  Ukef.  200.  Massivej  struc- 
ture granular — particles  of  various  sizes,  sometimes  impalpable. 

H.=5'5— 6-5.  G.=4*9— 5-2j  5-168— 5-lSO,  crystals,  Kengott, 
and  5'2T  after  long  heating.  Lnstre  metiillic — submetallic.  Color 
iron-black ;  streak  black.  Opaque*  Fracture  enbconchoidal, 
shinmg.  Brittle.  Strongly  magnetic,  and  sometimes  possessing 
polarity, 

C&mpoMH0n,'-fe^e=lTon  12%  oicygen  2^%  or  Ve  GSiJt,  te  3103=100.  Brei 
thaupt  deaenbes  a  inagnetitt)  from  Sparta,  K  J.,  containing  magnesia;  G.=4*4l — 
4'42,  A  variety  from  the  Monroe  Mte.  gave  Prof  Andrews,  (Chem.  Gat,  1862,  871>), 
Pe  71-41,  fe  2r59,  Itfg  6  46:^?e  (^e,  ilg). 

An  earthy  magnetite  {Eiatnmuhji}  from  near  Siegen  afforded  Genth,  (Ann.  Oh, 
XL  Pharra,  Ixvi,  277).  Fo  66'20,  ^e  18-87,  ^n  17-00,  6a  009,  sand,  Ac.  l-76=98-91=s 
Fo(^e,  lin).    G.=8'76. 

n Ti  becomes  brown^  and  loses  its  influeuce  on  the  magnet,  bttt  fuses  with  greal 
'  *'     Uv.     With  horai,  in  the  oxydizinig  flame,  fuses  to  a  dull-red  glaas,  which  be* 
Wr  on  cooling,  and  often  assumes  a  yellow  tint;  in  the  redocing  flame  be- 
tMt -green,     Dissolves  in  heated  imiriatic  acid,  but  Dot  in  nitric  acid. 

ucourd  in  beds  in  gneiss  or  ayenite,  also  in  beds  or  iiiolated  crystals  in 
clir,  ,  ,  [jorublende  slate,  chlorite  slate,  greenstone,  basalt,  and  ooeoftiooally  in 
liiaastooe.     Often  associated  with  emery. 

llie  beds  of  ore  at  Arondal  aud  nenrly  all  the  celebrated  iron  mines  of  Sweden, 
eoQsbt  of  massive  magfietite.  Datinemora,  and  the  T>il>erg  tu  Smaoland,  are  en- 
tirdy  formed  of  it.  Still  larger  mountains  of  it  exist  at  Kurunavara  and  Gclivara, 
in  Lanland.  Fnhlnn  in  Sweden,  a lul  Coraiea^  afford  ootahedral  crystala,  (f  11), 
imbodded  in  chlorite  slate.  !r?p!endid  dodecahedral  crystals  occur  at  Norm  ark  in 
•nnland.  The  most  riowerful  native  magnets  are  found  in  Siberia*  and  iti  the 
Ihey  are  also  ofituined  on  the  island  of  Elba, 
ensiye  beds  of  magnotib©  occur  in  the  connties  of  Warren,  Easex,  and 
ton.  New  York,  in  granite,  syenitic  granite,  or  allied  rocks;  and  in  Orange, 
am,  Saratoifa,  Herkimer  counties,  Ac,  in  gneissoid  granite,  either  in  isolated 
OS        '  alternating  with  the  layers  of  gneiss,  (Beck) ;  also  in  the  moon  Inin* 

di--  i;w  Jersey  and  P^mnsymmia,  and  on  the  Ciistem  side  of  Willis 

ntiii..  ...  ;j,.  kingham  Co., Virginia ;  at  Franconta,  N.  11,,  in  epidote  and  qiinrtx, 
14);  at  Warwick,  N.  T. ;   near  Morgantown,  Berks  Co.,  Penn,,  {t  11,    14);  ai 
I  bono',  Rochester,  Bethel  and  B  r  id  i»c  water,  Vt,,  in  chlorite  or  chlorite  slate,  (£ 
;  at  Swanxev,  near  Kocne,  and  ITnitv.  New  Il[amp«hire;  at  Doer  Creek,  Md. ;  al 
eil  mine.  Orange  Co.,  N,  Y.,  (f.  1,   U,  14,  16,  17);  at  Webl/s  mine,  Columbia 
Penn. ;    at    Haddnm,     Conn.,    (f.    18.19,    169);    at   Hamburg,    near  Franklin 
N,  J.  ;  at  Raymond,  Davis^s   Hill,    Maine,   in  an  epidotio  rock.     Masaea 
magnetic  occur  at  Marshairfl  Island,  Me, ;  also  at  Magnet  Cove,  Arkantaa; 
n,  Chester  Co.,  Pa.     Large  beds  at  Hull,  South  Cro&by,  Marmora  and  Mmt 
lada  West,  and  Bromet,  Sutton,  Canada  Kast,  at  Sutton  in  crystals, 
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Xo  ore  of  iron  is  more  generally  diffoAed  than  the  maeneUe.  and  b<ni«  raperior 
for  the  manutVtore  of  iron.  It  is  easilv  «iistiQgT2ijli«d  by  it«  being  attractad  read- 
ilj  by  the  magnet,  and  also  by  means  of  the  biaek  eolor  of  its  streak  or  powder, 
wnicK  is  some  shade  of  red  or  brovn  in  speeular  iron  and  browa  iron  ore.  The 
ore  when  polverized  may  be  separated  from  earthy  imporitieB  by  nkcana  of  a  mag- 
net, and  machines  are  in  use  in  many  parts  of  Northern  Nev  York  for  eleaaing  the 
ore  on  a  large  scale. 

ZHma^netUe  of  Shepard  (Am.  J.  SeL  [2],  ziii.  Z9±i  appears  to  be  a  magnetite 
pseudomorph.  The  slend«>^r  rhombic  prisms  occur  upon  a  suHaee  wlueh  ia  eoTered 
with  small  cnbo-octahedron«,  dotieoahedrons  and  ^ubo-dodecahedrons  of  magnetite, 
aad  some  small  irreenlar  carities  in  the  dimagnetite  crystals  contain  aimilar  erjs- 
tals;  moreover  no  difference  of  lostre  is  perceired  in  a  fractured  surface  of  the 
magnetite  and  dimagnetite.  The  species  imitated  in  the  ps<rodomorph  ia  probably 
lieyrite.  The  angle  of  the  prism  vanes  between  110^  and  115°,  according  to  the 
authored  measoremenu ;  (Shepard  fives  the  angle  130^,.  One  crystal  raye  approxi- 
mately 110^  and  TO®  ;  another  114^  2*)'  and  65^  4^>';  another  112®  and  68<*.  and  the 
obtuse  e<lge  was  beveled  in  this  last  crystal  by  planes  (i?)  inclined  to  the  larger 
ones  at  an  angle  of  abont  160^®.  The  faces  are  even  hot  not  very  bri^^t^  Fiom 
Monroe,  Orange  Co.,  N.  Y. 

Altered  Fokms. — By  deoxydation  throoii^h  organic  matter  changed  to  protoxjd, 
which  may  become  a  carbonate  or  spathic  Iron.  By  oxydation  becomes  seaqmoxyd 
of  iron  or  Specmlar  iron.  Psendomorphs  of  chlorite  after  magnetite  haTe  b<«n 
reported. 

YRAyKUSTTE,  B^rtJk. 

Monometric.  Obserred  planes  1,  /,  O,  2,  22.  Figs.  11, 16, 19, 
common.  Cleavage:  octahedral^  indisdnct.  Also  massive,  covse 
or  fine  granular  to  compact. 

H.=5o — 6*5.  G.=5069,  Thomson;  5-091,  Haidinffer.  Lus- 
tre metallic.  Color  iron-black.  Streak  dark  reddSsh-brown. 
Opaque.  Fracture  conchoidal.  Brittle.  Acts  slightly  on  the 
magnet. 

CcmpotUion. — {fe,  Zn,  'An)^  (Fe,  Sn).     Analyses :  1.  Berthier,  (Ann.   dea  Mines. 
It,  189) ;  2.  Thomson,  (Min.  i,  438);  8.  Abich.   ('Pogg.   xxiii.  842);  4,  6,  G.  J.  Dick- 
,  (C.  T.  Jackson's  Rep.  on  N.  J.  sine  mines) : 

Zn 

17-    =09,  Berthier. 

17*48,  §i  0-20,  fi  0  56=99-25,  Thomaon. 

10-81    "  0-40,il0'78=9S-99,  Abich. 

21-39    "  0-2V=10\  Dickerson. 

21-77    "  018=lO:M)icker»on. 

B.6.  infusible.  On  charcoal  affords  ozyd  of  zinc  at  a  high  heat.  Manganese  re- 
action with  borax. 

Stated  to  occnr  in  amorphous  masses  at  Altenberg,  near  Aix  la  Chapelle. 

Abundant  at  Hamburgh,  N.  J.  near  the  Franklin  furnace,  with  redoxyd  of  one 
and  garnet,  in  granular  limestone  ;  also  at  Stirling  Hill,  in  the  same  region,  where 
it  ia  associated  with  willemite,  in  a  large  vein,  in  which  carities  occasionaliy  con- 
tain crystals  from  one  to  four  inches  in  diameter. 

The  attempts  to  work  this  ore  for  nnc  hare  prored  unsuccessful ;  but  it  ia  ground 
«p  for  a  dark  paint,  and  is  used  also  as  an  ore  of  iron.  The  jdne  is  said  to  inTe  in- 
ereaaed  tenacity  to  the  iron.  ^ 

CHROMIC  IROX.     Chromite.  IfaUL     Chromate  of  Iron.     Chromeisenstein.     Eis- 
enchrouL     Fer  Chromate,  li. 

Monometric.  In  octahedrons,  (f.  11).  Commonly  massive  struc- 
to^  fine  granular,  or  compact  ' 


Fe 

Sn 

1. 

66- 

16- 

2. 

66-10 

14-96 

3. 

68-88 

1817 

4. 

66-07 

12-24 

5. 

6612 

11-99 

MONoiorrRic  oxtds. 


lOT 


H.=5'5.  Q,=4*321,  cryataK  Thomson;  4*498j  a  variety  from 
Styria ;  4*568,  Texas,  Pa.  Lustre  siibmetallic.  Streak  brown. 
Color  between  irun-black  and  brownish -black*  Opaque*  Frac- 
ture uneven.     Brittle.     Sometimes  magnetic. 

Oomp^Uiitn.—t'e  ^r,  or  (Fe,  Ag)  (iSl,  ©r).  Ad«1jm»:  1,  2,  Seybcrt,  (Am.  J.  8ci. 
iv,  321);  »,  4.  Abieb,  (Pog».  xxiii.  386);  6,  6,  I^ugier,  (Ann.  d  Miw.  d'HUt,  N.  vi) ; 
7,  8,  T.  S.  Hunt,  (Logftu'a  R«p,  Qeol  Cunatlii,  1849);  y,  Moberc»  (J;  L  ]>r.  Ch.  xHii, 
U^»);  l«*  A.  Rivot,  (Ann.  Ch.  Thya.  [3],  xxx,  202);  11.  C.  Be<ii,  (Am.  J.  SoL  [2], 
xiv,  fta);  12»  13,  BUrr  iiiid  Gwrrett,  (Am.  J.  S^L  [2],  liv,  46): 

I"©         l&g         ^5t  'i 

M'U      51*56       I 

3,it){)     —-    sy*6i     i; 

18'07  9i>6  44-91  II 
20 '18  7-45  60  04  1 
24- 63-         1 

25rt6  fi'3ti  64-08  ! 

'J^&SB  16-Oa  4^-90 

21-28  1818  49*75  1 

18-42  608  04*17  h 

80-04 68-37 

,      38*93      4218  1 

Fo  38*95      eo*84 

88-66      '  63*38  - 

«  With  »onie  TlUnl<;  Aetd  f 

In  Mob«rg'«  AOftlysiB,  the  chromium  h  Buppoaed  to  be  partly  pi*oto3cyd,gi Tin ff  ihe 
jTtnulifc  {fc,  Ag,  (k)  (^,  Xl).  GflrrcH'ft  anttlysii*  of  the  TexM  ore  correepondB  to 
Je  ^r  98'lti-|-i'*«  ¥e  0-51»4-^i  J^o  7*16.  In  graitiB  that  were  mftgnetic,  Garrett 
lj(wmd6r41-5fl,Pe  62-02,  Bi^S^,  eorr€*ipondjiig  to  I*©  €r  61-07-fl'«  Fe  88'64+Bi 
|1'25=1*X»'96,  (loe.  cit.) 


ChetterCo.  Pa., 
,  Baltimore, 

klttntore,  matHvt, 

CtifBt, 

Siberia, 
R6raa«, 
I  7.  BoltoQ,  Canada, 
8.  Ik  MemphriLiniigog, 
B^roBof. 
B^ltiinore, 
'11.  Voltcrra,  TuiCiuiy 
l^,  Okmtw,  Pa,, 
.  la.  Texas,  Pa, 


Si 

d-90=99'8S,  Seybert. 
10iiO=iJ911,  S^yberL 

0 -88=98 '25,  Abich, 
==99-46,  Abieh. 

r    Mn  1=100»  Laugier 

4-83=:98-96,Laugier. 

:^;)i*-81,  Hunt 

-=^KH>-46,  Hunt 

0-9l=lOHn.  Moborg. 

2-31  •  Ca  2"02«=99-«C,  RiTot 

4-76=100-65,  B«ehi. 

0*62,  IJi  0-10,  Starr. 

*  2*28,  Garrett. 


With  borax  fuse*  with  difficulty,  but  completely,  to  n  beati- 

ea.     It  oa- 


B^  alone,  iuftiaible. 
^  t^ftd  green  globule. 

Chrorolc  iron  occurA  iu  B(^ri>entine,  forming  veins,  or  in  imbedded 
Lata  in  givinij^  the  variegated  color  to  verde-auti^ue  marble. 
OeeurB  in  the  Gulden  mouDtainB,  sear  Kmiibat  in  Syria;  in  crystab  in  the  inlands 
Tof  Unatand  Fetlar,  in  8b«3tlaud ;  in  the  Bctiarttniut  du  Var  iu  France;  in  Silceia 
Land  Bohemia  ;  abundant  in  Asia  Minor,  (Am.  J.  Sei.  [2],  yii,  286) ;  in  the  Eaatem 
"  Urala. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  it  occurt  in  large  quantities  in  veins  or 
.laaiiwi  in  terjicntine;  also  in  Montgomery  Co.,  iiix  milea  north  of  the  Potomac;  at 
f  Cooptown,  Harford  Co,  and  in  the  nortn  part  of  Cecil  Co*,  Md.  In  Peonsylvania, 
in  W.  Goftben,  (cryetalf),  Nottingbam,  Mineral  Hill,  and  elsewhere;  Chester  Co., 
near  XJnionri  lie,  abundant;  near  Texas,  Lancaster  Co.,  very  abundant  Maiaive 
,  mud  in  crystals  at  Hobokeo,  N.  J,,  in  Serpentine  and  dolomite;  sparingly  at  Milford 
And  West  Haven,  Conn. ;  in  the  south  western  part  of  the  tovn  of  New  Fane,  and 
in  Jay,  Troy,  and  Wc^st  field,  Vt. ;  Chester  and  HI  an  ford,  Mass. ;  ou  L  d  Vaehe,  near 
Ban  Domingo;  in  the  gold  H^ands  of  California ;  at  Bolton  and  Ham,  Canada  £ost 

This  on?  affords  the  oxyd  of  chromej  used  tn  painting,  etc.  The  ore  empluyed  in 
En^andis  obtained  mostly  from  BoUimore,  Drocthoim,  and  th**  Shetlana  Isles;  it 
amounts  to  about  2fW0  *oiib  annually. 


PTTOHBLEKDE.    Proloxyd  of  Uranium. 
ttran,  £ob.    Guititnierz,Tiitjnera,  Breit 


PeehcrjE,  W.     Peehuran,  Ilau*,     Naat- 
Uranpceberc     Urane  Oxydul^  if. 


Monom Citric.     Observed  forms,  f.  11, 16, 19.     Usually  tnassive 

and  botryoidal ;  also  in  graiiiti ;  structure  sometimes  columnar  or 
curved  lamellar. 


108  DsacoopnYx  hihkbaloot. 

H.=5-5.  G.=6*468 — 8.  Lustre  submetallic  or  greasy  to  dnH 
Color  grayish,  greenish,  brownish,  red,  or  velvet-olack.  Streak, 
brownish-black,  or  olive  green,  a  Uttle  shining.  Opaque.  Frac- 
ture conehoidal,  uneven. 

CV>mpoM/io«.— C^  f  Ramm.  Anmlyses :  1,  Klaproth,  (B«it  ii,  197) ;  8,  Pfaff,  (Schv. 
J.  xxxY,  326) ;  8,  IUmm«l8b«r^,  (Pogg.  lix,  95) ;  4,  Ebelmen,  (Ann.  Ch.  Phya.  184S, 
49S) ;  5.  Soheerer,  (Pogg.  Ixxii.  561) ;  6,  Keraten,  (Scbw.  J.  bnri,  18) ;  7,  Ton  HaiMr, 
(Jahrb.  geol  Reich&  1S5S,  107): 

1.      tJ86-5    ^ePe2-6    PbS  6-0    5i  6 -Ozsl 00.  Klaproth. 
1.  84-53       ]P*e8*24  4*20       2-02,  Co  1-42=1 00*46,  PfaE 

8.  tro 7916      fe  8-03    Pb  6-20  Ab  118,  Oa  281,  ]k[g  0*46,  Si  6-30,  Bi  (with  Pb and 

^  ^   Cn)  0-65,  fir  0-86=99-09.  RammeUb«rg. 

4.     ••  75-94       Fe810  4*22  Mn  0-82,  Ca  5-24,  Sig  2-07.  i^a  0-25.  0  8-82,  5i  8 "48, 

S  0-60,  H  1  •85=100-89,  Ebclmen. 
A.  76-6,  Pb,  met  acids,  and  Si  15*6  Mn  1  -0  £[  41,  loss  and  rock  2*7,  Seheerer. 

6.  C  72-00,  8n  0-05.  Ca  6-00,  Si  426  fi  14-75,  As  trace,  f  2-80,  HF  fra<;«=99-86,  K. 

7.  90  80-52,  te  2*86,  Pb  6-07,  Sb  2-09,  S  118,  Si  1^9,  Ca.  2*97,  IlLg  0-64»  tL  0-48, 

0  0-89,  y.  Hanar. 

Hie  tpeciment  for  theee  analyses  were  from  Joaohimsthal,  excepting  Noa.  2,  6, 
and  7  ;  and  6  is  the  so-called  Gmmmien  ;  Na  5  is  the  crystallized  Tariety ;  No.  7 
was  from  Prsibram.  Yanadinm  and  also  selenium  occur  in  the  ore  from  Johani- 
georffenstadt. 

R  H.  aloDe  infusible,  but  in  the  foreepe  colors  exterior  flame  ffreen.  With  honx, 
melts  to  a  dark  vellow  ^lass,  which  is  dirty  green  in  the  reducing  flame.  WHk 
■oda  not  dissolyed,  but  yields  the  smeU  of  arsenic.  In  the  state  of  powder  diswlTei 
■lowly  in  nitric  acid,  evolving  red  fumes  of  nitrous  acid.  Not  acted  on  by  muri- 
atic acid,  but  affords  easily  a  yellow  solution  with  nitric  acid.  Not  attmotaUe  1^ 
the  magnet 

Pitchblende  accompanies  yarious  ores  of  silver  and  lead  at  Johanngeoraenstadt, 
llarienberg,  and  Sohneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  fiohemia, 
and  Ketzbanya  in  Hungary.  It  is  associated  with  uranite  at  Tincroft  and  Tolcam 
mines  near  ftedruth,  in  domwall ;  also  near  Adrianople,  Turkey ;  at  the  Middle- 
town  feldspar  quarry  in  octahedrons  with  truncated  cages,  accoroing  to  Shepard. 

It  is  very  valuable  in  porcelain  painting,  affording  an  orange  color  in  the  en- 
amelling fire,  and  a  black  color  in  that  in  which  the  porcelain  is  baked.  A  labora- 
tory has  been  opened  at  Joaohimstahl,  where  the  ore  is  converted  into  uranate  of 
BOOA  for  use. 

The  PittinerM  of  Breithaupt  has  an  olive-green  streak.  H.=8 — 8*5.  G.=54*8 — 6. 
The  6'Mffimtfl'x  of  the  same  author  has  n.  =2*5 — 8.  G.=:8'9— 4*18.  Color:  hyacinth- 
red,  yellowish  and  reddish-brown,  and  looking  like  gimi ;  contains  nearly  15  per 
cent  of  water. 

CoRAcrrx,  Leconte,  (Am.  J.  Sci.  [2],  iii,  178). 

Resembles  pitchblende.  Amorphous,  with  a  pitch-black  color  and  gray  powder. 
R=8.  Afforded  J.  D.  Wliitney,  (Jour.  Bost  Soc  N.  H.  1849,  vi«  86,  and  Am.  J. 
BcL  [2],  vii,  484)  : 

9        I^b      Ca        0        9e        ;!ia      £[        Si 
59-30    5-36     14*44    7*47     2*24    0*90    4*64    4  35,  Hg,  fin  <rae<=98'7a 

Excluding  the  carbonate  of  lime  as  impurity,  the  percentage  becomes : 

9  72-60,    Pb6-56,    Ca  5*99,    Pe  2*74,    51  1*10,    fl  5*68,    Si  5  88=1  Oa 

B.B.  does  not  change  nor  tinge  the  flame.  Gives  the  reaction  of  uranium  with 
the  fluxes.  Dissolves  readily  without  heat  in  dilute  muriatic  acid,  effervescing 
strongly  and  yielding  a  green  solution.  On  account  of  the  ready  solubility  in  acids, 
Mr.  Whitney  supposes  the  uranium  to  be  in  the  state  of  peroxyd  (^),  and  not  09, 
as  in  common  pitchblende. 

Ef.iAsrrB,  I/aidinaer,  (Pogg.  1858,  iv,  Ergani.  848).  Resembles  pitchblende  and 
eoracite  and  may  be  an  impure  mineral     Occurs  in  flattened  pieces,  occasionally 
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lalf  an  inch  thick.     H.=8-6.     G.=4*086— 4*237,  v.  Zepharovich.     Lustre  greasy — 
rabyitreous.      Color  dull   reddish-brown,   inclined   to  hyacinth-red  on  thinnest 
fdges ;  streak  dull,  wax-yellow  to  oranga     Subtranslucent 
Composition, — ^According  to  F.  Ragsky,  (loc  cit.) : 

S         il      Pe      iP'e       Ca      Slg     l»b      5i        0         f         fi      As 
61-88     117     6-68     1*09     8-09     220    462     518     262     084     10  68, /r.=99-80 
B.B.  like  pitchblende.     Decomposed  by  muriatic  acid.     At  lOO^C  loses  5*81  per 

sent.,  and  at  800°  C,  4*77,  making  10*58  per  cent  of  water.    From  the  Elias  mine, 

Joachimstahl,  with  iluor,  dolomite,  quartz,  etc. 
The  carbonic  acid  may  be  combined  with  the  lime  and  part  of  the  magnesia  as 

Mtfbonate,  making  5*7  per  cent. 

MELACONITE,  D.    Black  Oxyd  of  Copper.     Kupferschwarre. 

Monometric?  Occurs  in  cubes  (pseudomorphs?)  with  truncated 
emgles.    Cleavage :  none  distinct.    Mostly  massive. 

IL=3.  G.=6-25,  J.  D.  Whitney  ;  5952,  Eamm.  Lustre  sub- 
metallic  to  earthy.  Color  dark  steel-gray  in  crystals,  to  black  or 
grayish-black  when  massive.     Opaque.    Streak  shining. 

{fcmpatf/ton.— ©uCssOxygen  20*16,  copper  79*85.  Often  with  one  to  two  per 
e8Bt^  of  imparities,  consisting  mostly  of  silica,  lime,  and  iron,  J.  D.  Whitney.  B.B. 
m  Ub«  inner  flame  yields  eaBily  a  globule  of  copper. 

Oecnrs  at  Coppec  Harbor,  Kewenaw  Point,  Lake  Superior,  forming  a  Tein  in  con- 
riomerate,  from  which  about  40,000  lbs.  of  the  ore  were  removed ;  it  is  now  ex- 
OMiated.  The  cr3^tal8  are  imbedded  in  the  masses,  and  Teschemacher  and  Hayes 
hftTe  considered  them  pseudomorphs  after  red  oxyd  of  copper.  J.  D.  Whitney  ob- 
jects to  this  view  on  the  ground  that  the  red  copper  of  the  rein  is  in  octahedrons 
and  not  cubes,  and  that  no  evidence  exists  to  prove  that  such  a  change  has  taken 
pUee.  (See  J.  D.Whitney  in  Foster  and  Whitney  s  Report  on  J.4ike  Superior  Region, 
Ftert2,p.  99). 

The  Kupf&raehvodrze  or  JBl€u:k  Copper  of  Werner  is  an  impure,  earthy  black  oxyd 
of  eopper,  resulting  from  the  decomposition  of  other  ores,  being  mixed  with  more 
or  leas  snlphuret  of  copper,  pyrites,  and  other  impurities. 

PLUMBIC  OCHRE.     Lead-ochre.    Bleiglatte.     Glatte. 

Massive.    Structure  sometimes  scaly  crystalline. 
G.=8'0.    Lustre  dull.     Color  between  sulphur  and  orpiment- 
yellow.     Streak  lighter  than  the  color.     Opaque.    Does  not  soil. 

Compotition. — ^l*b=Oxyffen  7'lY,  lead  92*88;  more  or  less  impure.  Analysis  by 
John,  ^hw.  J.  iv,  219  and  xxxii,  106): 

Ph  89-10,         0  3-84,         3Pe  and  Ca  0*48,         5i  2-40=96-82. 

Melts  readily  before  the  blowpipe,  and  is  easily  reduced  on  charcoal  to  the 
metaUic  state. 

It  is  said  to  occur  at  Badenwcilcr  in  Baden,  in  quartz.  Gerolt  states  that  it  has 
been  ejected  from  the  volcanoes  of  Popocatepetl  and  Jztaccituall,  in  Mexico.  It  is 
fimnd  in  msny  places  in  the  provinces  of  Chihuahua  and  Cohahuila  in  considerable 
onantities,  having  been  collected  along  the  streams  between  Ceralvo  and  Monterey, 
bebg  supposed  to  come  from  the  range  of  mountains  running  nearly  north  of 
Monterey.  The  specimens  (often  2  or  more  cubic  inches  in  size)  are  between  orpi- 
Ment  and  sulphur  yellow  in  color,  and  glisten  b'ke  a  granular  mica  of  a  nearly 
■olden  color.  The  natural  surface  is  slightly  crystalline  and  shining;  and  when 
Iroken  it  shows  a  scaly  texture,  rBailey  in  Am.  J.  ScL  [2],  viii,  420). 

Occurs  also  at  Austin's  mines,  Wythe  Ca»  Va. 
'  This  species  may  belong  with  the  Trimetric  Oxyds, 
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2.  HEXAGONAL  OXYDS. 

WATER. 

Rhoinbohcdral.    Usual  in  componnd  stellate  forms,  f.  810. 

I^iquUl  above  32°  F.,  and  boils  at  212°  F.  A  cubic  inch  of  pure 
water  at  (>0o  F.,  and  30  inches  of  the  barometer  we^lis  252*458 
grains.     ( colorless.    Inodorous.    Tasteless. 

Cotnpotitwn.^lIO=OTjgen  88*89,  hydrogen  11 -ll. 

Tho  (loiitity  of  water  is  greatest  at  89^  1  F.,  aecording  to  JaaU  and  Playfrir, 
(Phil.  Mag.,  XXX,  41,  1847),  the  most  recent  inrestiffatorB  of  thiasQbje«l  DwynHi 
obtaiiUHl  »9°  17(^,  Hallstrom  89°  88 ;  Blagden  and  Gilpin  89<*;  Hope  99^  •;  Maeb 
8H'H<)4.  Below  this  temperature  it  expands  as  it  approaches  82^,  owing  to  iac^picBt 
orvstalHsAtion. 

Water  as  it  occurs  in  nature  is  seldom  pure.  It  ordinaril]^  eoBtaisa  mmm  tttm^ 
nhorio  air,  often  pure  oxygen  and  carbonic  acid,  besides  Tarions  saliae  ingredicBtL 
For  analyses  of  the  waters  used  in  Boston,  Kew  York,  and  Fhiladclpkia,  by  K 
Hiltiiiiaii,  Jr.,  sou  Am.  Jour.  Sci.  [2],  ii,  218 ;  and  for  another  of  that  laai  mtatio— J, 
by  M.  n.  Boyd,  boo  same  Journal,  ix,  123.  In  different  mineral  waters  are  foimd  s^ 
or  iiuigiHMia,  lime,  iron,  soda,  potash,  and  sometimes  traces  of  nne,  aiaeaie,  kid, 
oot)|Mir,  aiitiuiony,  and  even  tin,  these  ingredients  being  derired  froia  the  ro^sr 
soil  of  (ho  region.  For  citation  of  numerous  recent  analyses  of  Wateia,  sea Ksb- 
gott's  Mill.  Korsoh.,  1844-1849,  and  1860-61.     2  toIs.  4ta'    Vienna. 

Kito  on  tho  Crystallization  of  Ice,  Leydolt,  Wien.  Akad.  rii,  477.  It  ako  eeeei 
undor  Triniotrio  forms,  and  is  regarded  as  dimorphous. 

ZI NCHTK,  I/aid     Red  Zinc  Ore.    Red  Oxyd  of  Zinc    Zinkozyd,  JL    Sne  O^ 
Rothxinkerz.    Spartalite,  B,  and  M. 

IlexH^cnial ;  0  :  1=118°  7';  a=l-6208.  In  quartzoids  with 
truncated  Hiiinmits,  and  prismatic  faces  /.  1  :  1=127°  4<y,  (to  43*), 
Ifcm<s  /  :  1  --=151°  53' ;  152°  20',  Levy.  CTeayage  basal,  eminent 
IIhuuI  in  grains  or  coarse  particles  and  disseminated  masses,  stnic- 
ture  foliated  ;  alrfo  granular. 

II.-: 4 -4-5.  (I. =5-432— 5-524.  Lustre  subadamantine.  Stretl 
orafig<?-y(3llow.  Color  deep  red,  also  inclining  to  yellow.  Tirana 
l!i<;<?nt  -Hubtranslucont.     Fracture  subconchoidal.     Brittle. 

f^tmpotilion. — 2^n=0xygen  19-74,  zinc  80*26;  containing  oxyd  of  mangiB«M 
as  an  iiniMscntial  in^edicnt.  Analyses:  1,  Berthier,  (Ann.  d  Mines,  it, 48S);  Si'> 
Whitney,  (Togg.  Ixxi,  169) ;  4,  A  A  Hayes,  (Am.  J.  Sci  xlviii,  261): 

1.  Zn  88-        iinUn  12=100,  Berthier. 

2.  94  -46      Un  trace,  gangue  (franklinite)  4*49,  ign  1  -09=100*09,  Whita«y- 
».         9«19  8-70,  undecomp.  010=99-99,  Whitney. 

4'        93*48      ikn  6'60,  Fe  0*36,  scales  of  sp^mlar  iron  b*44=S9*78»  Hayd^ 

Til  In  rifaUs  magnified  and  viewed  b^  transmitted  light  are  deep  yellow.  Tb< 
afithor  finds  by  means  of  a  high  magnifying  power  that  this  ore  is  free  from  ibra|B 
t^mtf  of  r«fd  oxvd  of  iron  or  other  substances;  and  consequently  the  color  is pf^ 
MAy  dn«t  as  held  by  G.  Rose  and  J.  D.  Whitney,  to  the  pretence  of  Sn. 

liM  alon4  infusible;  with  borax  yields  a  yellow  transparent  glass.    DiMol^<* 
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without  effervescence  in  nitric  acid.  On  exposure  to  the  air,  it  suffers  a  partial 
decomposition  at  the  surface,  and  becomes  invested  with  a  white  coating,  which  is 
carbonate  of  zinc 

Occurs  with  Franklinito  and  also  with  calcareous  spar  at  Stirling  Hill,  Sussex 
Co.,  sometimes  in  lamellar  masses  in  pink  calcite.  It  was  first  noticed,  described, 
and  analyzed,  by  Dr.  Bruce,  (Bruce's  American  Mineralog.  Journ.,  voL  i.  p.  96;. 

Mitscherlich  has  observed  minute  six-sided  prisms  in  the  iron  furnaces  of  Kdniffs> 
hatte,  in  Silesia,  which  ho  believes  to  be  identical  with  this  species.  SimiUr 
crystals  have  been  met  with  in  the  zinc  furnaces  near  Siegen.  It  has  been  observed 
in  considerable  quantities  in  the  furnaces  and  roast-heaps  at  the  New  Jersey  zino 
minea ;  surface  drusy,  color  white  to  amber-yellow,  (Am.  J.  Sci.  [2],  ariii,  417) ; 
also  by  M.  StadtmuUer  at  the  iron  furnace  of  Van  Deusenville,  Mass.  An  oxyd  of 
cine  mixed  with  hydrate  of  iron  occurs  on  marmatite  at  Bottino  in  Tuscany,  whieh 
afforded  0.  Bechi  (Am.  J.  Sci.  [2]  xiv,  62)  2n  81 '725,  Fe  47*450,  tL  20*825. 


COBUNDIJM.  Sapphire.  Emery.  Oriental  Amethyst,  Topaz,  Ruby,  Emerald. 
Adamantine  Spar.  Rubin.  Salamstein  SmirgeL  Eorund.  Demanthspath. 
Tel6ne.     Corindon.    Asteria  of  Pliny. 


Rhombohedral ;  H :  ^=86<^  4',  O  :  l{Ji)=122^  26 ;  a=l-: 
Observed  planes :  rhombohedrons,  i,  J,  lu?),  -2,  -1 ;  pyramids, 
f2,  V2,  22,  |2,  f2,  42,  V2,  82  ;  scalenohedronfl  fl,  f »,  i^,  (=y  |, 
^il);  also  I,  l2,  if,  a 


O:  i=152oi9'. 
O:  i=141o48'. 
0:  2=107^38'. 
O  :  22=110°  9'. 


0  :  ^2  =118°  49'. 
0  :  42  =100°  24'. 
0:n  =120^  59'. 
0:  Vi=1210  58'. 


i2  :  J2  (pyr.)=128o  2'. 
22:22    «     =124°. 
i2  :  Ii=136^  6S'. 
2:    2=78^45'. 


809  810 


'^^RV 


<2 


4-is=i^j^ 


Cleavage:  basal,  sometimes  per- 
fect, but  interrupted,  commonly 
imperfect  in  the  blue  variety ;  also 
rhombohedral.  Large  crystals  usu- 
ally rough.  Twins :  face  of  com- 
poeition  B.  Also  massive  gran- 
ular or  impalpable ;  often  in  layers 
from  composition  parallel  to  -ft. 

H.=9.  G.=3-909— 4-16.  Lustre 
vitreous ;  sometimes  pearly  on  the 
basal  planes,  and  occasionally  ex- 
hibiting a  bright  opalescent  star  of 
six  rays  in  the  direction  of  the  axis. 
Color  blue,  red,  yellow,  brown, 
gray,  and  nearly  white ;  streak  uncolored.  Transparent — trans- 
lucent. Fracture  conchoidal,  uneven.  Exceedingly  tough  when 
compact. 

Sapphire  is  pure  alumina  crystallized. 

The  species  Corundum  includes  sapphire,  emery,  corundum,  and  other  rarietiet. 
Corundum  embraces  the  opaque  specimens,  usually  of  dingy  colors  and  often  dark ; 
emery  the  massive  granular  or  compact  yariety,  more  or  less  impure,  and  sapphire, 
the  brightly  colored  Tarieties.  The  following  are  analyses  by  J.  Lawrence  Smith, 
taken  from'an  elaborate  paper  in  the  Amcr.  J.  Sci.  [2],  x,  864,  xi,  68.  The  column 
of  hardness,  gives  the  encctivo  abrasive  power  of  the  powdered  mineral,  that  of 
•apphire  being  100 ;  Mag.  stands  for  Magnetite : 
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H. 

G. 

% 

Mag. 

Ca 

91 

A 

1. 

Sapphire 

of  India, 

100 

4-06 

97-61 

1-89 

— 

0-80 

— =ioo-2a 

2. 

Ruby  of  India, 

90 



97-82 

1-09 



1-21 

— =  we2. 

8. 

Corundum  of  Asia  Minor, 

77 

8-88 

92*89 

1-67 

112 

2-06 

1-60=  98-83. 

4. 

tt 

of  Nicaria, 

66 

8-92 

87-62 

7-60 

0-82 

2-01 

0-68=  99-68. 

5. 

" 

of  Asia, 

60 

8-60 

86-62 

8-21 

0-70 

8-86 

116=101-04 

6. 

tt 

of  India, 

68 

8-89 

9312 

0-91 

1-02 

0-96 

2-86=  98-87. 

7. 

EfMry, 

of  India, 

66 

8-91 

84-66 

7-06 
Pe 

1-20 

4-00 

810=  99-92. 

8. 

Kulah, 

67 

4-28 

68-60 

88-26 

0-92 

1-61 

l-9O-rl01-18. 

9. 

Samoa, 

66 

8-98 

70-10 

22-21 

0-62 

4-00 

2-10=  W-08. 

10. 

Nicaria, 

6o 

8-76 

7106 

20-82 

1-40 

4-12 

2-68=  99H8. 

11. 

Kulah, 

68 

4-02 

68-00 

80-12 

0-60 

2-86 

8-86=  98-84. 

12. 

Gumuch, 

47 

8-82 

77-82 

8-62 

1-80 

818 

8-11=  99-48. 

18. 

Naxos, 

46 

8-75 

68-63 

24-10 

0-86 

810 

4-72=101-31. 

14. 

Nicaria, 

46 

8-74 

76-12 

13-06 

0-72 

6-88 

8-10«  98-8a 

16. 

Gumuch, 

42 

4-31 

60-10 

33-20 

0-48 

1-80 

6-62=101-20. 

16. 

Kulah, 

40 

8-89 

61-05 

27  16 

1-30 

9-68 

2-00— 10118. 

B.B.  unaltered,  both  alone  and  with  eoda ;  fuses  entirely  with  borax,  though  with 
great  difficulty ;  and  also,  if  pulverized,  with  salt  of  phosphorus.  Not  attacked  by 
acids.  Friction  excites  electricity,  and  in  polished  specimens  the  electrical  attrac- 
tion continues  for  a  considerable  length  of  time. 

The  red  sapphire  is  sometimes  called  Oriental  ruby ;  the  yellow,  topaz ;  the 
green,  emerald;  violet,  amethyst;  and  hair-brown,  adamantine  tpar ;  the  aateriated 
crystals,  asteria,  a  name  used  by  Pliny.  ^ 

This  species  is  associated  with  crystalline  rocks,  as  granular  limestone  or  dolomite, 
ffneiss,  granite,  mica  slate,  chlorite  slate.  The  fine  sapphires  are  usually  obtained 
from  the  beds  of  rivers,  either  in  modified  hexagonal  prisms,  or  in  rolled  maMcs, 
accompanied  by  grains  of  magnetic  iron  ore,  and  several  species  of  gema.  The 
em^ry  of  Asia  Minor,  according  to  Dr.  Smith,  occurs  in  granular  limestone. 

The  best  ruby  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  city  of 
Pegu,  and  in  the  kingdom  of  Ava;  smaller  individuals  occur  near  Bilin  and  Mero- 
witz  in  Bohemia,  and  in  the  sand  of  the  Expailly  river  in  Auvergne.  Blue  sap- 
phires are  brought  from  Ceylon  ;  this  variety  was  caUed  SalamMtein  by  Werner. 
Corundum  occurs  In  the  Carnatic  on  the  Malabar  coast,  in  the  territories  of  Ava, 
knU  elsewhere  in  the  East  Indies;  also  near  Canton,  China.  At  St.  Gothard  it 
occurs  of  a  red  or  blue  tin^e  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white 
compact  feldspar.  Adamantine  spar  is  met  with  in  large  coarse  hexagonal  pyramids 
on  the  Malabar  coast,  in  Gellivara,  Sweden.  Emery  is  found  in  large  boulders  at 
Naxos,  Nicaria  and  Samos  of  the  Grecian  islands;  also  in  Asia  Minor,  12  miles 
east  of  Ephesus,  near  Gumuch-dagh,  where  it  was  discovered  in  situ  by  Dr.  J. 
Lawrence  Smith,  associated  with  margarite,  chloritoid,  pyrites,  calc  spar,  etc. ;  and 
also  at  Kulah,  Adula,  and  Manser,  the  lost,  24  miles  north  of  Smyrna ;  also  with 
the  nacrite(?)of  Cumberland,  England.  Other  localities  are  in  Bohemia,  near  Pets- 
chau,  in  the  Ural,  near  Katherinenburg,  and  in  the  Ilmen  mountains,  not  far  from 
Miask ;  Frederick  Valley,  Australia. 

Blue  sapphire  occurs  at  Newton,  N.  J.,  (now  rare),  with  hornblende,  mica,  feld- 
spar, and  tourmaline,  in  granular  limestone ;  red  variety  at  Vernon,  N.  J.,  near 
State  line,  crystals  often  several  inches  long;  crystals  of  bluish  and  pink  colors 
occur  at  Warwick,  N.  Y.,  in  the  cavities  of  large  crystals  of  spinel.  At  Amity,  N. 
T.,white,  blue  and  reddish  crystals  acconi|>any  spinel  and  rutile  in  granular  lime- 
stone. In  Pennsylvania,  grayish  corundum  occurs  in  large  crystals  in  Delaware 
Co. ;  near  Village  Green  in  Aston  ;  at  Mineral  Ilill  in  loose  crystals  ;  also  in  crys- 
tals at  Union ville,  Chester  Co.,  abundant,  with  tourmaline  in  margarite,  and  in 
albite  some  masses  weighing  4000  pounds,  and  crystals  being  occasionally  4  inches 
long.  Pale  blue  crystals  are  founa  with  kyanite  at  West  Farms,  Conn,  near  Litch- 
field. A  boulder  of  blue  massive  corundum,  affording  broad  cleavage  surfaces,  has 
been  found  in  Buncombe  Co.,  North  Carolina ;  and  crystals  and  massive  corundum 
in  place  in  Gaston  Co. ;  and  a  fine  red  sapphire  has  been  obtained  in  Cherokee  Co., 
Georgia.     In  Canada  at  Burgess,  red  and  blue. 
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Red  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  per- 
fect in  transparency  and  color,  has  been  valued  at  naif  the  price  of  a  diamond  of 
the  same  size. 

They  seldom  exceed  half  an  inch  in  length.  Two  splendid  red  crystals,  however, 
having  the  form  of  the  pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit 
doigt,"  with  a  diameter  of  about  an  inch,  are  said  to  be  in  the  possession  or  the 
kin^  of  Arracan.     Transparent  blue  sapphires  are  sometimes  over  three  inches  long. 

like  sapphire  is  cut  by  means  of  diamond  dust,  and  polished  on  copper  or  lei^ 
wheels  with  the  powder  of  emery. 

The  word  sapphire  is  from  the  Greek  oaw^sipos,  the  name  of  a  bl%te  stone,  and 
probably  the  lapis  lazuli,  which  agrees  with  the  character  siven  it  by  Theophras- 
tus,  Pliny,  laidorus,  and  others.  The  latter  remarks,  "  Sapphirus  coBruleus  est  cum 
purpura,  habens  pulveres  aureos  sparsos,"  particles  of  iron  pyrites,  which  are  fre 
quently  disseminated  through  lapis  lazuli,  looking  like  gold.  Corundum  is  a  word 
of  Asiatic  origin. 

Altkbed  Forms. — Corundum  under  some  circumstances  absorbs  water  and  changes 
to  diaspore;  and  perhaps  also  to  the  mica-like  mineral  margarite.  It  is  also  re- 
placed  by  silica,  forming  quartz  pseudomorphs. 

HEMATITE.  Specular  Iron.  Iron  Glance.  Peroxyd  of  Iron.  Red  Iron  Ore. 
Oligiste  Iron.  Micaceous  Iron  Ore.  Red  Hematite.  Red  Clay  Ironstone.  Red 
Ochre.  Iron  FoauL  Eisenglanz.  Rotheisenstein,  W.  Blutstein,  ^aiM.  Roth- 
eisenerz.    Eisenoxyd,  L.    Rother  Glaskopf.    Fer  Oligiste,  J7. 

Ehombohedral.     Ji  :  Ji=86°  10',  0  :  ^=122o  30' ;  a :  1-3691. 
Observed  planes :  rhombohedrons,  -^,  i,  f ,  f ,  1  {R),  |,  4,  -5,  -2, 
-f.  -1,  -i,  -f.  -i,  -t»  -t;  8calenohedrons,l»,  i»,-J»,  \*,  2»;  J 
-J*  ;  pyramids,  i2,  |2,  ^2,  ^"2,  42 ;  prisms,  7,  i2,  i\  ;  and  the 
basal  plane  0. 

2  :  2=68°  47'. 

5  :  5=61°  34'. 

i  :  i=143o  V. 

i :  j=116o  22'. 

Cleavage :  parallel  to  O  and  R  ;  often  indistinct  Twins :  face 
of  composition  i?/  also  O.   Also  columnar — granular,  botryoidal, 

811 


6:  2=107°  40^. 
0 :  §2=137°  49'. 
O :  ^2=118°  53'. 
O  :  1>=103°  32'. 


R: 
R: 
R . 
1'; 


p=154°  2'. 
i  =143°  55'. 
i2  =136°  55'. 
t2  =162°  41', 


md  stalactitic  shapes ;  also  lamellar — laminss  joined  parallel  to  0, 
«nd  variously  bent — thick  or  thin ;  also  granmar — ^friable  or  com- 
pact. 
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II.=5'5^ — 6*5.  G.=4'5^ — 5*3;  of  some  compact  varic^ 
as  4*2.  Lustre  motallic  and  occasionally  splendent ; 
earthy.  Color  dark  Htee!-;]fray  or  iron-black;  when  earthy,  red. 
Strcftlc  chorry-red  or  reddissli -brown.  Opaque,  except  when  m 
very  thin  huninft!,  which  are  faintly  translucent,  ana  blood-Kjd, 
Fni^^'tnro  siiheonchoidal,  uneven.  Sometimes  slightly  attractable 
liy  the  niagnet. 

OmnpotUioit. — l^o^Iron  70,  oxygen  SO. 

B  IV  iTiruMit>!«  alone  ;   with  borax   forms  a  green  or  yellow  f^laafi.     DiasolT^i 
ily  ill  ht^utiHl  munntic  adttl,  when  pulverixed. 

Tf.l.i  .i^.o-'H-M  ijitiftitJos  tUu  old  lipecii^  spetfiilar  iron  and  red  iron  ore,  the  latter  i»' 
vr\  1111(1  iire^cnling  the  color  of  llic  former  when  in  powder.     Spettdmr  if  on 

hi'  linens  of  a  perfect  nieto&llie  kiaire  ;  if  the  structure   la  mieaeeoua,  it  ii 

iMilltni  mttiiiiieoui  iron.  Ihfi  varieties  of  a  siih-nnitAllic  or  uoQ-metallic  lualre,  wew 
iiii>Iudr«l  unilMrlhe  rtanie  of  red  k^matiU^jihrouii  rediron;  or  if  soft  and  eartbv^  iW 
tH'hrii,  and  when  conHiBlingof  eliglitly  coiierent  scaler,  saalif  red  iron^  or  rtd  irom 
froth.  Uii(b>r  this  8pi*i.'io8  inti&l  alao^ie  included  different  clay  or  argillac'CH^UB  iruo 
orvM,  mativ  of  whioh  contain  bui  nmall  portionci  of  iron  ;  rmeBe  or  r<^  ekalk,  ih* 
i-imntium  drawing  niaturial,  whicb  has  an  earthy  appearance  and  a  flat  conchoidal 
fra^iturt* ;  jftnprtft  eUy  iron,  more  firm  in  its  struoture  than  tho  preceding:,  *">*!  !»■*' 
itig  a  lar|{4>  and  Hat  ooiichoidal  fracture  ;  columnar  ViSid  hnticntar  arpiUatftintM  troa^ 
diNtlni^uiMhed  hy  a  columnar  or  flat  granular  etructure.  Jtabirite  is  a  granular  tUty 
roi'ik  iioriHmtliiji^  of  ipectilar  or  mai^^netic  iron  and  quartz, 

SjMuiulwr  iron  oeeura  in  cryatulline  rocks;  aUo  ainon^  the  ejected  lavaa  of  V«iB* 
t  ■       t  „      Argilhu'cou*!  oriss  form  boda  in  secondary  rooks.     It  is  Qsnally  an  aiaodiU 

•^preimcmi  of  ilm  Hpiwieg  are  brouj^ht  from  the  island  of  £Uia,  iihieh  Itntf' 
(ordod  tt  from  ii  very  rDUiotr  i>erji>d,  and  ia  described  by  Ovid  as  "Insula  ioexhaiii' 
tl*  clialybdum  generona  metallic."     Tfie  t»urfaees  of  the  crystals  often  present  i» 
irij«ed  tarnlfih,  and  lirilljiiui  hmtrc.     The  faces  O  and  i  are  Ui^ually  destitute  of  ihi* 
tariiisli  and  hiKtr<%  aiul  may  therofuro  assi«>t,  when  present,  in  determinrnf;  tlio  tits* 
rttion  of  other  planey  when  thn  eryjvtal  ifl  quite  complex.     St.  Gothard  affurda  * 
tiful  specimen*,  cojupoNJKl  of  rrynt  al I  i/4'd  phi t*?«  grouped  in  the  form  of  roaette%^ 
aecompanying  cryslala  of  foMnpar.     Near  Limog«<»,  France,  it  occura  in  larffesl^ 
tals.     Fine  crystals  are  the  renutt  of  Toleaitie  action    at  Etna  and  Vestivina,  ko^ 

Imrticularly  io  Fossa  Kankiirone,  on  Monte  SoramH^  where  it  incmsts  the  ejecU-d 
afaa.  Arendal  in  Norway,  bauKbanehytlan  id  Sweden,  Pramont  in  Lorraiive. 
Daupbiny,  and  Bwitseerlandl  nloo  alfiord  Kj)lend]d  speciDiens.  Red  hematite  oeeitr« 
in  renifonn  masses  of  a  flbrouH  concentric  (itructure,  near  Ulverstone  in  Laneashir*. 
in  Siixony,  Bohemin,  and  the  ITurts^  In  Wegtphnlia  it  occurs  as  |iseudon)orphi o' 
calcareous  spar.     In  HrasEtt  it  is  associated  with  quartz. 

Hematite,  both  compact,  mieaee^^ms,  and  j  as  pen',  i»  abundant  In  St.  Lawreaw 
aud  Jefferson  Cos,,  N.  Y.,  at  (louverneur,  Ilermon,  "tedwards,  Fowler,  Tantofi,  Af- 
Handsome  iriKcd  rryiitallixatioris  of  specular  iron  are  found  at  Fowler,  in  caTities  in 
(franutar  tniraccotii*  iron  ore,  associated  often  with  splendid  groups  <»f  quartt  crj* 
talfi.  Other  lf»cnlitii's  are  Woodstock  and  Aroostooit,  Me.,  and  Liberty.  Md.  0^ 
cum  also  in  the  liluc  Ilidgc,  In  the  western  part  of  Orange  Co. »  Va.  Mivaceout  irot 
},,  1... .,.,  .....„u.,.  •  om|MJScd  of  irrojirular  curved  Intnlnn.  ..<.r.iir*i  Hi  niiwU^  Maia» 
U. ;  alwo  eight  inih*sftlH>ve Fain  Ilip 

pi  i  J^t.  A nnand, Canada  Fast    R«  i  log^ 

ULtfMi  Lake    George.     T1ie  iron  mountain  and  PUol.  Kii^h  ot  ^lie«uuii  m^«*  utiuated 
about  fourteen  miles  from  the  La  Motteb-nd  mines,  and  ninety   mile*«  tMnitH   of  f^t 
Ix)ui«.     Tlie  Iron  Mountain  is  800  feet  in  height,  and  consinU  win'' 
peromyd  of  iron  lying  tn  loose  blocks,  which  are  l»rtrc«»t  alxuit  tho  ntj 

to  20  ions  in  weight     Tlie  Ttlot  Knob  is  estimnt    '  '-'    '   T*  W»  ;**,--  

baight;  It  la  made  u])  of  a  quartxoae  rock  of  lh>  with 

•paiiriilar  Iron    which    han   an   appearance   of   -  ,  ,j^   ia 

struetUfQ.   I^nUeular  argdlaecoun  ore  is  abundant  in  upper  ^uiurian  ruekji,  in  tinrida, 
llerkiatr,  Madiaon,  and  Wayue  Cos.,  h\  Y..  constituting  one  or  two  beds,  t«ii  to. 
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twenty  inches  thick,  in  a  compact  sandstone ;  and  the  same  exists  in  similar  strata 
in  Pennsylvania  and  as  far  south  as  Alabama.  Large  beds  exist  at  Wallace  Mine,  Lake 
Huron  and  McNab,  and  Marmora,  Canada  West 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  coun- 
tries. The  varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to 
smelt  than  other  ores,  but  the  iron  obtained  is  of  good  quality.  Pulverized  red  he- 
matite is  employed  in  ^tolishing  metals,  and  also  as  a  coloring  material  This  spe- 
cies is  readily  distinguished  from  magnetite  by  its  reddish  streak. 

Hematite,  a  word  in  use  among  the  ancients,  was  applied  to  this  species  on  ac- 
count of  the  red  color  of  the  powder,  from  di/ia,  blood.  The  term  spectdar  alludes 
to  the  brilliant  lustre  it  often  presents. 

Altered  Forms. — By  deoxyaation  through  organic  matter  forms  magnetite  or  pro- 
tozyds;  and  from  the  latter  comes  spathic  iron  by  combination  with  carbonic  acid; 
or  by  further  deoxydation  through  sulphuretted  hydrogen,  forms  pyritet.  By  com- 
bination with  water,  forms  Limonite.  Limonite,  magnetite,  and  pyrites,  constitute 
ocearring  pseudomorphs  after  Hematite. 

ILMEXITE,  Kupffer.  Titanate  of  Iron.  Crichtonite,  Bournon.  Titaniferous  Iron. 
Menaken,  Menaccanite,  Kibdelophan,  Basanomelan,  Kohell.  Titaneisen.  Hys- 
tatite.     Washingtonite,  Shepard.     Mohsite,  Levy. 

Rhombohedral ;  tetartohedral  to  the  hexagonal  type.  R :  li 
=85^40'— 860  10',  86^5,  Rose  and  Descloizeaux,  85^  6^,  Mohs. 
Observed  planes :  rhombohedrons  |,  1(/?),  ^i* 

-5,  -i,  -2,  -i ;  pyramids,  §2,  ^2,  ^2, 
which  are  hemihedral ;  also  /,  i2,  O,  An- 
gles nearly  as  in  Hematite.  Often  a  cleav- 
age parallel  with  the  terminal  plane, 
— ^but  properly  due  to  planes  of  composi- 
tion. Crystals  usually  tabular.  Twins : 
fiEUse  of  composition  U ;  sometimes  pro- 
ducing when  repeated  a  form  resembling  f.  313.  Often  in  thin 
plates  or  laminje,  angular  masses  or  grains. 

H.=5 — 6.  G.=4-5 — 5.  Lustre  submetallic.  Color  iron-black. 
Streak  metallic,  black  to  brownish-red.  Opaque.  Fracture  conchoi- 
dal.     Influences  slightly  the  magnetic  needle. 

YARirriES. — ^This  species  includes  several  varieties  which  have  been  considered 
distinct  species.  Tliey  are  however  identical  in  crystallization,  and  the  differences 
arise,  as  shown  by  Rose,  from  the  isomorphous  nature  of  titanic  oxyd  and  peroxyd 
of  iron.     The  following  are  the  most  important  of  these  varieties : 

Axotomout  Iron,  Kibdelophan  of  Kobcll. — Physical  characters  as  above.  H.==e 
— 6*6.  G.=4-661,  Mohs;  4-723— 4-735,  Breit.  Occurs  in  crystals ;  usually  massive, 
or  in  thin  plates  or  lamina? ;  li  :  i2=85°  69'. 

Jlmenite. — Occurs  crystallized  and  massive  at  Lake  Umen,  near  Miask,  whence 
the  name  llnienite.  In  general  the  physical  characters  the  same  as  above,  H.=:6. 
G.=4-896,  Breit. ;  i?  :  ^=85°  43'. 

jlfenn€u:€anite. — Occurs  massive  with  traces  of  cleavage  and  in  grains.  Fracture 
uneven  to  flat  conchoidal.  II.=6'5.  G.=4-7 — 1*8.  Streak  black.  Color  light 
iroD-black  to  steel-gray.     Magnetic.     First  observed  at  Mennaccan,  Cornwall. 

CWcA/oni/^.— In  acute  rhonibohedrons  ;  72:  i2.=86°  6^  ;  -6  : -5=61®  27'.  U. 
=6.     G.=4'79.     Cleavage  imperfect.     From  Oisans. 

fftfstatite.  HyitatiRc.het  Msenerz,  Jircit. — ^Titaniferous  iron  from  Arendal.  R  :  R 
s86®  10'.     Cleavage,  and  color  as  in  limonite.     II.=6.     G.=5. 

The  Washingtonite  of  Shepard,  (Am.  J.  Sci.  xliii,  864),  is  near  Hystatite.  It  oc- 
enrs  in  large  tabular  crystals,  sometimes  two  inches  in  diameter.  "Aey  are  hcxago- 
daI  tables  with  the  faces  of  the  rhombohedron ;  R  :  i?=86°,  (obtained  by  varnish- 
ing the  faces).  Rhombohedral  cleavage  often  distinct ;  0  the  brightest  face,  R  the 
least  so.     IL=5-76.  G.=4-963,  from  Westerly ;  6*016,  from  Litchfield. •  Anal.  13,  14. 
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Einentose^  Ba$an<yntdan  of  Kobell,  is  ptiicod  by  BreitTiRupt  alongr  wSl 
'l\(aniffrroui  iron  f and  or  trappisehev  einenert  of  Breitliaupt,  ie  ♦lescribod'ne  oceuf^ 
ring  in  m'inhedroue  and  cubes  in  rotindish  lE^rftins.     It  is  iserine,  (p,  102), 

Tlio  titant/erous  iron  of  ABcbaffenburg,— -Occtira  Tnnisive  and  m  platcBj  with  im- 
perfect okovage  in  otiG  direction-     H.:=6,     G.=4-78,     Color  iron-blJick- 

Compontion. — ^  and  Fc  in  various  and  probably  indefinite  ^roportiontL  If,  Btrnt, 
Roeo  Dolda  tliat  the  Ti  (titanic  acid)  and  t'e  (protoxyd  of  iron)  found  ia  anal- 
ysea,  ariao  from  an  oxydatiim  of  tho  titanic  oxyd  (^i)  of  tb©  mineral,  at  tJit*  exp^iet 
of  the  Pa,  which  takes  place  during  the  inrostignfion,  Bernsliui  ^UAt^iined  the  titfW 
of  Roeo  both  on  atomic  groundjii,  and  on  that  of  the  magnotiiim  of  thcr  mtnemi^  RoM 
shows  that  the  specific  grayity  increases  with  the  proportion  of  iron, 

Analyftes:  I.  Kobell,  (Schw.  J.  Ixir,  6&,  246);  2,  Marignac,  (Ann.  Ch.  Fhysc  p]» 
xiv,  50);  B,  4,  Moaander,  (K.  V.  Ac.  H.  1829,  220,  and  Fogg.  xix.  211);  5.  Delesif. 
(Thdse  aar  TempU  de  TanaL  etc.  p.  46);  6,  H.  Hose,  (Fogg,  iii,  163) ;  ^7.  Kob«U,  iloc, 
oit);  8-12,  Moaander,  (loc.  cit);  m,  Kendall,  (This  work,  2d  edit  p.  527) ;  14. 
Marignac,  (loc.  cit.);  19,  Plantamour,  (J.  f  pr,  Cbem.  xxiv,  302);  1(»--18,  Kobell, 
(loccit);  Itf.  Ramoielaberg,  (Sd  Supp.  122);  20,  T.  S.  Hunt,  (Logan*»  0  "^ 
1849,  1860,  106,  and  Amor.  Jour.  St-i.  12],  ad,  231)  : 

Ti  ^ 

1.  KibdeLQ^sUiin,         69<>0  4 

2.  CyM:A<.St  Cri8tophe,62-27  I 
8.  iifm^if^r,  Ilmen,  MtB.,40*92  IC 
4.         "             '*               46-67  11 


6.         '*  "  46-4 

6.  ''  Egersttnd,  43-73 

7.  Menace.  "        4«*24 

8.  «  "        42-67 


9. 


10. 


41-08     25-9S 

3SI-04   sea* 


24i9 
2869 


4-26     Um,  Mn  1  '65—100.  KobelL 
1-20    46*63=:l*Xt,  Marignac. 
10-74     37*86,  fin  2-78,  Mg  1*14=9»^89,  Moa. 
11^1     85-87,  Mn  2-89,  fig  0-60,  (h  0-26,  ^  01 

2'8*>=100-17.  Moeuid 
40-7       141,  &  0-6,  Bn  0'6,  f^b  0^2=101-4,  D. 
42^0     ia-67=10O,  Rose. 
28'fl«     27*91=:01C81,  Kobell. 

23"21     2»-27»  Oa  O'fiO,  fig  122,  €r  0-8S.  5i  1^65= 
...  tt&^6»  K 

29^,  Oa  0'49,  Mg  1-04,  Yi  and  ^e  0  5S.  Si 
01>7=99-lll,  If. 
27-23,  Ca  0-96,  Ug  2-80,  Mn  0*2J ,  ^r  0  12.  Sj 
0'3]=1)9-18.  3L 
19  91,  Ca  0-33,  Mg  0*68,  Si  M7=t)9-29,  M. 
13-90,  Ca  O-80,  fig  MO,  6r  0*44,    Si    l^, 

^lOO-U,  If 
22-B«=99'«B,  Kebdaa 
18-72=100,  Marignao. 
11-32  F.  §i  and  loss  1-87=100,  Plant 
10-04,  fin  0-80.=liXi,  Kob«Il 
4-84=100   Kobell. 
1-6  with  Mn=100.  K^bolL 
Pe  91*42=100,  Rammelaberg.        [Hont    0.^=4 ^(l 
t'e  46*44,  including  some  peroxyd,  fig  $<60=$8*64» 


63-01 
68-61 

61-84 
69^ 
71-26 
76*00 
83^49 
88-6 


11.  ^yjl*j<iVtf,  Arendal, 
12. 

18.  ••         Conn.          26-28 

14,  "              **             22-21 

16.  Titan,  I  Uddewalla,  16-60 

16,  '*     Aachflffenberg,  14*16 

17-  Ba8an4)m.  Schweii,    12'67 

18,  Titanic  I       "  10*0 

19,  **         Binnen,     f  i  868 

20,  81  Piaul,  Canada,    ?'i  48-60 

A  large  eryalal  from  Mia«k  gare  K  E.  Sehmid  (Fogg.  Ijeexit,  498),  7i  2H-06,  F«  TO't. 
Hn  0'7=99'9.  Specific  gravity  of  Miaak  mineral.  4'679 — 1*780.  and  afUr  ItHif 
UealiDg  4-060 — 4*96S,  Eengott,  (Min.  Uutcrs.  ii.  124). 

The  proportion  of  peroxyd  of  titanium  to  peroxydof  iron  in  analyi««  1  to  20.  i^ 
eording  to  the  view  of  Roae,  i«  aa  foUowa : — 

*i^ 

Anal  1,  6:4  {0.  4-66)=^3'6  peroxyd  of  Ti,  to  49*4  pttozyj  of  Pa. 

2,  1:1  (G,4'727)=48'l  "  **  Cl-^ 

»^,  4 :  6  (0.  4^7)=i2-6  "  "  67-6        *• 

6-9.  3 :  8  {0. 4^4)— 38-2  "  •*  61*8         ** 

II,  I  :  8  (O.  i-ttSl^aSU  **  "  76-4 

14.  1  :  4  (O.  4-9«Wl8'8  *♦  **  811i 

16,  1  r  6  (O.  4'78)=1S'4  •'  **  86-6 

17,  1  ;  8                 =10-4  "  "  89-6 
20,  1 1 10(a6'lJl7)=  8  6  ••  ••  916 
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R  R  alone  unchanged  "With  salt  of  phosphorus  in  the  reduction  flame,  a  dull 
red  glass.     Dissolves  very  slowly  in  muriatic  acid. 

Fine  crystals  of  ilmenite,  sometimes  an  inch  in  diameter,  occur  in  Warwick, 
Amity,  and  Monroe,  Orange  County,  N.  Y.,  imbedded  in  serpentine  and  white 
limestone,  and  associated  with  spinel,  chondrodite,  rutile,  Ac. ;  also  four  miles  west 
of Edenville,  and  near  Greenwood  furnace  with  spinel  and  chondrodite;  also  at 
South  Royalston,  Mass.  Vast  deposits  or  beds  of  titanic  iron  occur  at  St.  Paul's 
Bay  and  Canada,  with  rutile  in  syenite ;  one  bed  200  feet  long  and  90  broad ;  also 
at Vandreuil  Be auce,  mixed  witn  magnetite  as  a  vein  in  serpentine;  G.==4*56- 
4*66.  Also  with  labradorite  at  Chateau  Richer.  Grains  are  found  in  the  gold  sand 
of  California. 

PLATTNERITE,  ffaid     Superoxyd  of  Lead.     Schwerbleierz,  Brett, 

In  hexagonal  prisms  with  replaced  basal  ed^es,  planes  0,  /,  1,  but  pseudo- 
morphous  after  pyromorphite,  (Greg) ;  cleavage  indistinct.  G.==9*39 — 9*45.  Lustre 
metallic  adamantine.     Color  iron* black.     Streak  brown.     Opaque. 

Compontum, — Pb  0*=liead  86*6,  oxygen  13'4»  Probably  from  Leadhills,  Scot- 
land.    A  doubtful  species. 

TENORITE,  Semmola.  Opere  Minori  di  Giovanni  Semmola,  Napoli,  1841,  p.  45. 
Bull  Soc.  GeoL  de  la  France,  xiii,  1841-42,  p.  206. 

Hexagonal  ?  Crystals  small  tabular  or  like  scales.  Lustre  me- 
tallic. Color  (lark  steel-gra^.  Streak  black.  Thin  folia  translu- 
cent and  brown. 


Oomponiion, — 6u  O'issOxygen  20*15,  copper  '79*86. 

Found  on  lava  at  Vesuvius,  in  minute  scales  from  -^  to  i-  of  an  inch  in  diameter, 
often  hexagonal,  and  sometimes  triangular.  Usually  associated  with  common 
salt 

The  Melaconite  (p.  109)  may  belong  here,  if  the  observed  cubes  of  the  mineral 
were  pseudomorphs,  which  is  hardly  probable. 


m.  DIMETRIC  OXTDS. 

BRAUNTTE.     Hartbraunstein,  JBauM. 

Dimetric;  O  :  li=135°  26';  a=0-98525.     Observed  planes  (9, 
1,  2,  22  : 

0  :    l=12^o  4(y.  2:2  (pyr.)=  96°  33'. 

0  :    2=109°  45'.  22  :  22  (pyr.  axial)=128<^  17'. 

1  :    1  (pyr.)=109°  53'.  22  :  22  (pyr.  (iiag.)=1440  4^ 

1 :  1=109°  46'  and  108°  53',  according  to  Descloizeaux.     Occurs 
also  massive. 

H.=6— 6-5.     G.=4-75 — 4-818.     Lustre  submetallic.     Streak 
and  color  dark  brownish-black.    Fracture  uneven.    Brittle. 
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Composition. — Sn(=Snfln)=Mangane8e  69*68,  oxygen  80*82.  Analytet:  1, 
Turner,  (Edinb.  Trans,  xi) ;  2,  Tronsager,  (Pogg.  Ixv,  276) ;  8,  C.  Bechi,  (Am.  J.  Sci., 
[2],  xiv,  62);  4,  A.  J.  Scott,  (Jameson's  J.,  1852,  liii,  277);  5,  Damour,  (Ann.  d.  Mb«, 
t4i»-*00): 

1.  Eglersburg,     ifitn  86*94      0  9-86    fta  2*26  fi  0*96  gi  trace=lOO,  Tor. ;  G.  4*818. 

2.  Tellemark,      »n  86*40  1*98         6*22,  Pe  1*57,  ^raw^ni*  8*61 

=99*79,  Tr. 
8.  Elba,  ftn  88*81  8*08  1*08       2*08         0*76,  Pe  4*76=100,  Bechl 

4.  Virianagram,  3b  78*79  1*86   Ag  2*84»     0*64         8*80,  J?e    12*91=99*74.  & 

G.=4*60. 
6.  Mareeline,        "     67*87  fin  19*17     Oa  1*22        7*71,  Pe  1*45, ^afi^rikr,  2*72. 

6.B.  alone  infusible.  With  concentrated  muriatic  acid  evolves  chlorine,  and 
Marceline  gelatinizes. 

Occurs  both  crystallized  and  massive,  in  veins  traversing  porphyry,  at  Oehren- 
stock,  near  llmenau,  at  Eglersberg  in  Thuringia ;  also  near  Ihlefela  in  the  Hartz, 
at  St.  Marcel  in  Piedmont;  at  Elba;  at  Yizianagram  in  India.  Fonnd  alio  tt 
Brandon  and  Chittenden,  Yt.  The  species  was  named  in  honor  of  Mr.  Brann  of 
Gotha. 

Marceline  is  an  impure  Braunite,  as  shown  by  Damour  and  Deecloizeanx.  Deedoi- 
zeaux*s  measurements  were  from  St  Marcel  crystals.     G.=4*75,  Damonr. 

Braunite  is  sup]>osed  by  Volger  (on  the  ground  of  an  approximation  in  form  to 
rutile)  to  be  an  altered  nuneral,  changed  by  deoxydation  from  "Sta  ;  but  the  anglei 
differ  rather  widely. 

HAUSMANNITR     Black  Manganese.     Red  Oxvd  of  Manganese.     Brauuteifl, 
ffatM.     Manganese  Oxyd^  Hydrate,  //. 

Dimetric;  0  :  li=lSO^  25';  «=1'1743.  Observed  planes  1, 
i,  li;  forms  octaliedral. 

0:1=1210  3'.  i   :i  (pyr.)=139<^  67'. 

1  :  1  (pyr.)=105o  25'.  li  :  li    "     =114°  62'. 

0  :  i=151o  2'.  1    :  li  142°  42'. 

Cleavage:  basal,  nearly  perfect.  Twins,  parallel  to  It;  nearly 
like  f.  200 ;  the  same  kindf  of  composition  sometimes  between  four 
individuals.     Also  granular,  particles  strongly  coherent. 

II.=5 — 5-5.  G.=4-722.  Lustre  submetallic.  Color  brownish- 
black.     Streak  chestnut-brown.     Opaque.     Fracture  uneven. 

Compo9ition, — SfnJln=Mangane8e  721,  oxygen  27-9=5ln  69,  An  31.     Analyses: 
1,  Turner,  (Trans.  Roy.  Soc  Edinb.  xi);  2,  Rammelsberg,  (Pogg.  xiv,  222): 
fin  Un  O  6a  5i  It 

1.  Ihlefeld,  98-902  0-216         0111        0-887        0-435=100,  Turner. 

2.  llmenau,     92-487         7*004        0*160        =99*641,  Ramin. 

B.B.  acts  like  manganite.     Dissolves  in  heated  muriatic  acid,  affording  chlorine. 
Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  netf 

llmenau  in  Thuringia,  and  Ihlefeld  in  the  Ilartz.     Reported  also  from  Framont  is 
Alsace.     Observed  at  Lebanon,  Penn. 

CAS8ITERITE,  Beud     Tin   Ore.     Oxyd   of  Tin.     Peroxyd   of  Tin,   Thorn,    Tin 
Stone.     Wood  Tin.     Stream  Tin.     Zinnerz,  Zinnstein,  V.     Etain  Oxyd^,  if. 


Dimetric;  O  :  11=146°  5' ;  a=0'6724. 

O  :  1   =136°  26'.     O  :  3^=112°  25'.  /  :  1  =133°  34- 

O  :  ^  =112°  49'.     1  :  1  (pyr.)=121o  40'.  1/:  l7(l)vr.)=133' 

O  :  13=144°  40'.     1  :  1  (bas.)  =  87°  7'.  /  :  tf =168°  42'. 


/ 
°  31'. 


J^CleaTage:  /unci  // lianllj  distinct.  Twins:  f.  205  plane  of  com- 
witiou  17;  abo  f.  316*  Often  in  renif^irm  shapes,  striicture  fibrous 
vergent ;  also  niaasive,  granular  or  impalpable. 

^L  *  315  316 


DQCBTRIC  OXTim 


0                 1 

t 

li 

1 

IB 

i 

s5 

I 

"T 

»2 

tf 

ObMrred  PlAihef. 


'  n.=6— 7.  G,=6  3— 71;  006,  crystallized  variety;  6514,  thin 
columnar  variety*  Lustre  adamantine,  and  crystals  usnally  eplen- 
dent.  Color  brown  or  black  ;  sometimes  red,  gr^Vi  white,  or  yeb 
low.  Streak  white,  grayish,  brownish.  Nearly  transparent — 
opaqne.     Fracture  subconclioidalj  uneven.     Brittle. 

Ovm^tiilon. — Sn^Tin  78*88,  oxygen  31*651  BotEelitw,  (Afhandiv,  HJ4),  found  in 

3q  9S-6  Ta  2-4,  Fe  1*4.  8n  0'8=98-2. 

In  Another  speeimon  from  the  vicinity  of  F&blun,  Berxeltos  found  7  per  eent.  of 
aolnmbio  acid.     Yauqueliti  obtained  9  \n*j  cent  of  peroxyd  of  iron  from  wood  tin, 

BwB.  on  charcoal,  rodiicible,  but  with  diflBeult};  reduction  i&kes  place  more 
rftpidly  if  mixed  with  borax  and  carbonate  of  soda.  Alone  in  the  forceps  infnaible. 
InM^lable  in  acida.  Fused  with  caustic  potiish  it  yields  a  mow  whicn  ia  moatly 
soluble  in  water;  hydriodic  acid  throws  down  from  the  solution  a  yellow  pre- 
cipitate. 

Tin  ore  ia  met  with  in  veina  traTeraing  granite,  gneidai  mica  or  clay  aUte^  and 
porpbyry, 

Cornwall  affords  remarkable  simple  cryatala,  aaaociated  with  fiaor,  apatite,  topaz, 
bleDde,  wolfram,  A'c,  The  fiin^rular  compound  crv^tulBi  come  moally  from  B^^homia 
andf^axony.  ^Hie  twin  furme  from  Zinriwiiy  aud  ^blacken wald  often  weigh  eereral 
poanda.  At  Limoges  splendid  crvBtalB  occur.  Also  found  in  Galieia,  Green- 
J»nd,  Sweden,  and  the  peniui^ula  of  Malacca  and  the  island  of  Banca  in  the  Eaat 
Indies. 

The /^roirt  or  «*ooc/  tin  occurs  in  botryoidal  and  reniform  shapea  of  a  radiated 
atfncture,  and  composed  of  concentric  coAt§,  and  ia  found  in  CornwaU  and  BradL 
Thiufa  rye  tin  i»  the  same,  on  a  anmll  ftiralc.  Strmm  tin  is  the  alluvial  debria  of  tin 
T^na  which  i«  separated  from  the  graw)  by  waahing.  It  occur*  in  the  low  grounds 
of  CornwaU. 

The  United  States  have  afforded  a  few  small  cry^tala  of  tin  at  Chettterficld  and 
Goehen,  Masa.,  aasociated  witb  n^lbito  and  tourmaline  ;  also  at  Lyme»  N.  H.,  and 
aomt>wbat  more  abundantly  on  the  estate  of  Mc*  Eastman,  in  the  town  of  Jackaon, 
^.  li.  where  it  was  discovered  by  Dr.  C.  T.  Jackson;  also  observed  sparingly  in 
—~-  of  the  gold  mines  of  Tirglnla,  by  ProC  Rogers,   imbedded  in  a  talco-niiea- 
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RUTILR    Nigrioe.    Gallicinite.    ^^enite,  Sautture.    Crispite.    Tltane  OxjU,  B. 
Titanic  Acid,  7%om.     Eisentitan,  Bautm. 

Dimetric.     O  :  1^=147°  12^',  o=0-6442. 

^:  1=137°  40'.        1  :  1  (pyr.)=123o  8'.    7:  t2=si61o  84^. 


O  :  3§=113''  18'. 
O  :  13=145°  49'. 


1  :  1  (ba8.)=84°  40'.    I:  t3=153»  26'. 

/ :  q=16S°  42'.  ii  :  «2=163«  28*. 

1  :  1=123°  71',  KokscharovjPogg.  xci,  154, 1854.  Cleav^  /and 
ii,  distinct.     Vertical  planes  usutQly  striated.    Ciystals  onien  ado- 
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ular.  Often  in  singly  and  doubly  geniculated  crystals,  (f.  206) ; 
oonipoflition  parallol  to  li;  also  rarely  parallel  to  3i.  Massive, 
coinj)act. 

II.=«— 0-5.  G.=4-18— 4-25  ;  4249,  Ohlapian,  Nigrine ;  4-244, 
Riiaruni.  Lustre  metallic-adamantine.  Color  reddish-brown,  pass- 
ing into  red  ;  sometimes  yellowish,  also  black.-  Streak  pale  brown. 
Subtrunsparont — opaque.  Fracture  subconchoidal,  uneven.  Brittle. 

CfmpoMition.—Titfkn'iQ  Acid,  Ti=Titaniuin  60*98,  oxygen  8902.  The  black  Tiriety 
niffrinr,  contains  1  '5  to  2*6  per  cent,  of  oxyd  of  iron.  Analyses :  1,  Damour,  (Ann- 
Oil.  IMiys.  [31,  X,  417);  2,Kor8ten,  (J.  f.  pr.  Cliem.  xxxvii,  170);  8,  4,  Demoly,  (Iie)»- 
U.  K.  Jahrcsb.  1849,  728);  6,  H.  MttHer,  (J.  f.  pr.  Ch.  Ivii,  184): 

Ti        Pe 

1.  Bt.  Yricix,  rdh.  suhtrp,  G.=l-209,  97*60     1*66=99*15,  Damour. 

2.  Freiberg,  wiyrtntf.  G.=4*242,  96-75     1*40  with  magnetit€=99  15,  Kersten. 
8.                             Ti  96*41       Pe  1*68     »n  0*18,  Si  1*88=100,  Demoly. 

4.  96*45  1*62       "    0*14,  "  1*79=100, 

5.  Torschonrcuth,      86*2       I'e  14*2  =100*4,  IT.  Miiller.  G.=4-66. 

The  magnetite  in  Xo.  2  was  easily  separated  by  a  magnet  after  pnWerizing. 

IV  B.  unaltered.  With  borax  forms  a  hyacinth-red  bead  in  the  outer  flame,  len 
pure  than  the  color  with  uiatase. 

Rutile  occurs  in  granite,  gneiss,  mica  slate,  and  syenitic  rocks,  and  sometimea  in 
granular  limestone.  It  is  generally  found  in  imbedded  crystals,  often  in  masses  of 
quartz  or  feldspar,  and  frequently  oocurs  in  acicular  crystals  penetrating  quartz.  It 
has  also  been  met  with  in  specular  iron. 

Brazil  affords  acicular  crystals  in  limpid  quartz ;  also  occurs  in  Arendal  in  No^  • 
way  ;  Sauali)e,  Carinthia ;  in  the  Urals ;  in  the  Tyrol ;  at  St.  Gothard  ;  at  Yrieix, 
In  Franco;  Krummhennersdorf,  near  Freiberg;  in* Castile,  in  geniculated  crystals, 
often  largo.  At  Ohlapian  in  Transylvania,  Nigrine  in  pebbles;  in  large  crystals  in 
Perthshire;  at  Cairngorm,  Scotland ;  at  Craig  Cailleach  near  Killin,  and  in  Ben- 
gloe,  in  islo  of  Hurray,  Shetland  A  varietj-from  Karingnbricka  in  Sweden  containi 
A  small  p««n'entnge  of  chrome,  and  is  the  titane  oryde  chromi/ere  of  IlaOy.  Roach 
octahedrons,  reticulated  within,  from  Brazil,  are  supposed  to  be  pseudomor^tf 
After  anatase. 
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fine  rntiles  ooonr  in  MassachuMtts,  in  gamea  at  Barre,  oryatalB  occasionally  an 
nch  and  a  half  in  diameter ;  at  Windsor,  in  feldspar  reins  intersecting  chlorite 
ilate ;  at  Sheiborne,  in  fine  cmtals  in  mioa  slate ;  at  Levden,  with  scapolite  ;  at 
Conway,  with  gray  epidote.  In  Vermont,  at  Waterbnry,  Bristol,  Dmnmerston,  and 
Pntney ;  also  in  capillary  forms  in  transparent  quartz,  exceedingly  beantiful,  bnt 
s^iiausted.  In  New  Hampshire,  sparingly  at  Lyme,  with  tonmumoe ;  near  Han- 
)Ter,  rarely  in  magnificent  specimens  of  acicular  crystals  in  quartz,  only  in  loose 
nasses.  In  Maine,  at  Warren,  along  with  tremolite  and  copper  pyrites.  In  Con- 
lecticut,  at  Lane's  Mine,  Monroe,  and  in  the  a4joining  town  of  Huntinffton.  In 
Nfew  York,  in  Orange  Co.,  a  mile  north  of  Edenville,  with  pargasite  inlinestone 
tx>iilder8 ;  two  miles  east  of  Warwick,  in  granite  with  zircon  ;  a  mile  east  of  Amity, 
in  quartz  with  brown  tourmaline,  and  two  miles  west,  with  spinel  and  corundum, 
and  also  two  miles  southwest,  in  dark-blue  eight-sided  prisms  with  red  spinel  and 
^ondrodite ;  near  Warwick,  in  slender  prisms  penetrating  quartz ;  in  New  York 
3o.,  in  veins  of  quartz,  feldspar,  and  mica  traversing  granular  limestone,  at  Einss- 
t>ridge;  and  in  the  limestone  of  Essex  Co.  In  Pennsylvania,  in  fine  long  crystdis, 
it  3adsbnry,  Chester  Co.,  and  the  adjoining  district  in  Lancaster  Co. ;  at  Parks- 
>urg.  Concord,  West  Bradford,  and  Newlin,  Chester  Co. ;  at  the  Poor  House  quarry, 
Dhester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  In  New  Jersey , 
It  Newton,  with  spineL  In  North  Carolina,  at  Crowder*s  Mountain.  In  Georgia, 
in  Habersham  Co.  In  the  district  of  Columbia,  sparingly,  at  Georgetown.  In 
L/anada,  small  crystals  with  specular  iron  at  Sutton,  C.  K ;  in  the  ilmenite  of  Bay 
S^  Paul,  C.  R,  orange  translucent  grains,  pure  Ti,  and  probably  rutile  or  brookite. 

The  oxyd  of  titanium  is  employed  for  a  yellow  color,  in  painting  porcelain,  and 
iko  for  giving  the  requisite  tint  to  artificial  teeth. 

Rutile  is  so  named  from  the  Latin  rutiltts,  which  signifies  a  dhining  red.  Sausanre 
named  a  reticulated  variety  ittgenite^  from  eayi^vv,  a  net 


ANATASE.    Octahedrite,  /.    Oisanite.    Tltane  Anatase,  B, 

Dimetric ;  commonly  octahedral,  or  tabular :  O  :  li=119°  26' ; 
a=l-7723. 

O  :  i=1530  22'.    O  :  2^=105°  45'.  2i  :  2i  (ba8.)=148*^  30'. 

Q  :  1=160°  47'.     1  :  1  (pyr.)=97°  55'-     li  :  l£  (bas  )=121o  8'. 
0  :  1=111°  45'.    1  : 1  (ba8.)=136°  30'.    0  : 1  =90^ 

Cleavage :  1  and  (?,  perfect. 
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H.=6-5— 6.      G.=3-83— 3-95  ;    sometimes    4-11— 4-16     after 
heating.     Lustre  metallic-adamantine.     Color  various  shades  of 
bfown,  passing  into  indigo-blue ;  greenish-yellow  by  transmitted 
licht     Streak  uncolored.     Fracture  subconchoidal.    Brittle. 
^  16 
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Oompotition. — Anatase,  like  rutilo  and  brookite,  is  ptirti  titanle  iei4  Wli«ti 
boated  it  gives  out  a  r^ddtsb- yellow  phoapkorescenl  llffbt,  wbieh  appesn  6i]4d«iilj 
like  ft  flame  aod  ia  aoon  over.  Roa«  found  in  crystals  from  Bmm  V^  per  etnl 
peroxyd  of  iron,  and  Darnour  obtained  in  au  analysis^  (Ann.  Ch.  Phya,  [s],  10,  41T)» 
Ti  »8*86,  ¥e  1  -1 1,  Un  0-20^99 -67- 

Auataac  occnra  most  abundantly  at  Bourg  d'Oiaana  in  Dampbiny,  witb  feldswi. 
axinite,  and  ilmenite.  Found  in  mica  elate  in  tbo  Gni^ons,  in  BaTaria.  near  Uof 
in  tbe  Fichtelgebirga,  Norway,  and  tbe  Urals ;  tn  cblorite  in  Devonshire ;  willii 
Brookite  at  Tremadoc,  in  Norfli  Wales-  in  Briwil  in  quartz,  and  in  dotache*!  cry«- 
tala  BO  splendent  aa  to  be  sometimes  mistaken  fcir  diainondfl. 

According  to  Beck,  anatase  avconipaQies  native  titanitim  in  slaga  from  tbe  mt 
farnaoes  of  Orange  County,  N.  Y, 


IV.  TRIMETKIC  OXYDS. 


OHALCOTRICHITE,  Oioekur.    Capillai-v   Red    Oxyd  of   Copper.     HaArforniiftf 
Rothkupfererz.     Kapferblutbe,  Hau4. 

Trimetric,  /:  /=140° — 150°,  the  prisms  witli  the  acnte  Jind 
obturtc  edges  trimeate,  Keiigott.  Observed  planes,  /,  il^  iX  Usa- 
ally  in  fine  capillary  crystallizations  grouped  or  reticulatecL  Qeav- 
ago:  rhonibonedral,  perfect* 

G.=5-8.     Color  cochineal  and  crimson-red. 

Obmpoftf ton. — Identieal  witb  Bed  Copper,     Kersten  detected  SeleniDm. 

Oeours  at  Rheinbreitenbacb,  Moldawa,  and  at  N«  Tagilak.  Kengott^t  apcdBMH 
were  from  eaob  of  tbese  localities^  A  capillary  red  copper  occurs  aka  at  tlia  F»- 
kiomen  copper  mine,  according  to  C.  M.  Wbeatley. 

Mr.  Brooke  bas  shown  tbat  tbe  fibrous  red  copper  of  Cornwall  asil  Siberia  1* 
monometrie^  tbe  fibrea  being  en  Ion  gated  enbea.  Kengott  haa  recently  conibiM^ 
bia  own  meaatirements. 

OHRYSOBERYL,     Cymophane,  H.    Kriaoberil,  W.    Aleatandrit*. 

Trimetric.  / :  /=  119°  W ;  O  :  11=140°  59' ;  a  :  6  :  e=^«i  i 
1  :  1-72. 

O  :  §i=  129^  37',  O  i  n^l54°  40'.  1    :  1   (brach.)=93*'«'. 

O  :  1  =136^  52'.  O  :  21^136^46;  11 :  11  (top)=lor  5S'. 

O  :  2  =118^  05'.  O  :  31=125^  20'.  11 :  U  (top)=129*='  3fi*. 

O  :  22  =  128°  52'.  1  :  1  (maO^lSr  53'.  SI  :  3«  (top)=70^  41'. 
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TRDOCTRIC  OXYD6.  128 

Cleavage  parallel  to  u ;  O  less  distinct.  Twins :  face  of  com- 
position, /,  f.  209,  322. 

H.=8-5.  G.=3-5— 3-8;  3-597,  Haddam  ;  3-733,  Brazil ;  3-689, 
Ural,  Rose.  Lustre  vitreons.  Color  asparagus-green,  grass-green, 
emerald-gieen,  greenish-white,  and  yellowish-green:  sometimes 
raspberry  or  columbine-red  by  transmitted  light.  Streak  uncolor- 
ed.  Transparent — translucent.  Sometimes  a  bluish  opalescence 
internally.     Fracture  conchoidal,  uneven. 

Obm/>o«t/»on.— {fie-f£l')=Alumioa  80*2,  glncina  19-8=100.  Aoalyses :  1,  2,  8, 
ATdejev,  (Pogg.  Ivi,  118);  4,  6,  Damonr,  (Ann.  Ch.  Phys.  [3],  vii,  178): 

4-47=100-15,  Avdejev;  G.=8-7887. 

8-47=100-24, 

8-12,  ^  0-86,  Ou  and  Ph  0-29=100-71,  Avd^ev. 

,  Pe  4-61,  quartz  0-49=99*48,  Damonr. 

,   "    4-06,       "      0-»6=»98-88, 

B.B.  alone  unaltered ;  with  soda,  the  surface  is  merely  rendered  doll.  With  borax, 
or  salt  of  phosphorus,  fuses  with  great  difficulty.     No  action  with  acids. 

ChrjBoberyl  occurs  in  Brazil  and  also  Ceylon,  in  rolled  pebbles,  \n  the  aUuYial 
deposits  of  rivers ;  at  Marchendorf,  in  Moravia ;  also  in  tne  Ural  86  wersts  from 
Eutherinenberg  in  mica  slate,  with  beryl  and  phenacite ;  this  variety,  which  is  of 
an  emerald-green  color,  and  columbine-red  by  transmitted  light,  has  been  caUed 
Alexandrite.  ^  It  is  supposed  to  be  colored  by  chrome  like  the  emerald.  At  Haddam, 
Ct.,'it  occurs  in  granite  traversing  gneiss,  with  tourmaline,  ffarnet,  beryl,  automo- 
lite,  and  columbite.  Found  also  in  the  same  rock  at  Greenfield,  near  Saratosra,  N. 
T.,  with  tourmaline,  garnet,  and  apatite;  in  the  granite  of  Orange  Summit,  Yt.,  at 
the  deep  cut  of  the  northern  railroad. 

When  transparent,  and  of  sufficient  size,  chrysoberyl  is  cut  with  facets,  and  forms 
a  beautiful  yellowish-green  gem.     If  opalescent,  it  is  usually  cut  en  eabochon. 

The  namo  Chrysoberyl,  from  xP^'^^»  golden^  09ipv\\ot,  beryl,  was  emplovfid  by  the 
ancients  for  a  different  mineral,  which  possibly  was  chrysoprase.  The  name 
Ojfmophanef  from  xO/ia,  wave,  ^aiwa,  to  appear,  alludes  to  a  peculiar  opalescenee  it 
sometimes  exhibits. 

BROOEITE,  Levy.    Jurinite,  Soret,    Arkansite,  Shepard    Eumanite,  Shepard 

Trimctric.  /  :  7=99**  50'  (-lOO**  50') :  O  :  It =131^  42';  a:h: 
(?=1-1260:  1  : 1-1883. 

O  :  ii  =150°  42'.  it  :  ^2=157°  11'. 

O  :  i?=147°  14'.  a  :  if =159°  30'. 

0  :  1  =124°  17'-  12  :  n  (rnac.)=134^  22'. 

0  :  i  =143°  45'.  i  :  i      "     =135<^  14'. 

0  :  24=111^  34'.  1:1      "      =115°  43'. 

0  :  12=132°  19'.  I2 :  I2  (mac.)=10P  3'. 

O  :  56=101°  38'.  I2:  I2  (brach.=135°  37'. 

0  :  21=117°  54'.  21 :  2l(top)=55o  48'. 

1  :  a  =139°  55'.  tl  :  i?=141°  33'. 

Cleavage :  /,  indistinct ;  O,  still  more  so. 

H.=5-5— 6.  G. =4-1 2— 4-17,  Brookite;  4-03— 4-085,  Arkan- 
site, Whitney  and  Damonr,  3*86 — 3-95,  Rammelsberg ;  3-81,  Ural, 
Hermann.     Hair-brown,  yellowish  or  reddish,  with  metallic  ada- 
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mantine  Instre  and  translacent,  (brookite);  also  mm-black,  opaquet 
and  submetallic,  (arkansite).  Streak  nncolored — grajish,  ydiow- 
iflh.     Brittle. 
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Oompo9itum4 — ^Pare  titanic  acid,  (Ti),  like  anataae.    Analyses :  1,  Hermann,  (J. 
t  pr.  Chem.  xlyi,  404) ;  2,  Damoor,  (Ann.  d.  M.  [4],  xv,  447): 

1.  Urals,        Ti  94-09,        3Pe  4-50,        3^1  trace,        ign. 
i.  Arkansas,       99*86,  1*86,  0-7a 


1 '40=1 00*00,  Hermann. 
=101*46,  Damonr. 


Rammelsberg  obtained  94*28  per  cent,  of  titanic  acid  from  the  arkansite,  and  a 
correspondinff  low  specific  gravity,  while  Whitney  and  Damonr  found  little  im- 
purity and  a  nigher  specific  eravity. 

Brookite  occurs  at  Bour^  d'Oisans  in  Danphiny ;  at  St  Oothard,  with  albite  and 

Snartz ;  in  the  Urals,  district  of  Slatoust,  and  near  Miask ;  rarely  at  Val  del  Bove, 
itna,  with  nitile ;  on  Snowdon  and  near  Tremaddoc,  Wales ;  in  thick  black  crystals 
(arkansite,  t  828)  at  Magnet  Cove,  Ozark  Mts.,  Arkansas,  alonsr  with  elaeolite  and 
sehorlaniite;  in  small  crystals  from  the  gold  washings  of  North  Carolina;  rare  at 
COiesterfield  albite  vein,  (£umanite).  Also  lead  mine  at  Ellen ville,  Ulster  Co.,  N.  T., 
on  quartz,  (f.  826),  with  copper  pyrites  and  galena. 

/.*/in  Arkansite^lOO®— 100°  80',  12  :  12  =101°  80',  and  186®  16'  to  186®  60'. 
In  Eumanite,  (£  827,  828),  some  of  the  obseryed  angles  are  /:  7=100®  to  101®, 

ix  :  ^1=77®  49',  t¥  :  if =140®— 140®  16',  «  :  4l=128®   20'— 128®  80',   «  :  ij= 
108®.     Am.  J.  Set  [2],  xii,  211,  897,  xiii,  117.    'The  chemical  identity  of  eumanite 
and  brookite  has  not  yet  been  ascertained. 
In  Brookite  from  the  Urals,  I:  7=99®  60',  KokscharoT. 


P7R0LUSITE.    Gray  Ore  of  Manganese.    Wad.    Anhydrous  Binoxide  of  Hangar 
nese,  7\tmer,    uraubraunstemerz.    Weichmangan.    Weichbraunstein. 

Trimetric.  /:  7=93° 40',  O :  li=142°  11'; 
a:b:  c= 0-776  : 1  :  1-066.  Observed  planes 
as  in  the  figure.  O  :  it=160**,  / :  ii=136** 
50',  I :  ^l=133o  10',  ^  :  ^l  (top)=140^ 
Cleavage  :  /and  u.  Also  columnar,  often 
divergent ;  also  granular  massive,  and  fre- 
quently in  reniform  coats.     Often  soils.  

H.=2 — 2-5.  G. =4-819,  Turner ;  4*97  when  pure.  Lustre  me- 
tallic. Color  iron-black,  dark  steel-gray,  sometimes  bluish. 
Streak  black.     Opaque.    Rather  brittle. 

Obmpottftdn.— itnssManganese  68*8,  oxygen  86*7.  Analyses:  1,  Arfvedson, 
(Schw.  J.,  xlii,  210);  2,8,  Turner,  (Edinb.  Trans.  1828);  4,  Scheffler,  (Arch.  d. 
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JitnMn         O  &i         Si  S 

L  Uodenaes,        8S'66       14-68       ~       1'86=I00,  Arfvedaon, 

2.  EKlerftborg,     84D6       11^8       0"53       Ofil        l*12s=HW,  Turner 
8,  Ihlefeld,  86*62       U"60       0*66       0'66       1*57^100,  Turner. 

4.  nmenAU,  St-O         1I'6         1*2         0*8         6*8,  Fe  1*8,  Oa  M-8.3SlO*S,8ok«fc. 

In  another  ftpeoimen  Schofflcr  found  9'7  per  e«iit  af  baryta.  Speciine&i  fron 
n«ar  Battenberg,  Heaae,  afforded  SchwAnronberg  and  Engelkardt,  96*46  to  100  p«r 
ceoU  of  pure  snperoxyd  of  mangaoeAQ,  (Ann.  d.  CK  u.  Pharm.  \:xi,  262)l 

B,B.  alon^  iDftieible ;  on  charcoal  loses  oxygen.  A  manganese  reaction  wltk 
borax.     Affords  chlorfne  with  muriatic  acid. 

Thia  ore  im  extenaiv^ely  worked  at  Egteraberg,  Ilmenan,  and  otber  |4aCflt  a 
Turingiftj  aUo  at  Vorderebrenidorf  near  Mali rifth-Trri ban,  in  Moravia,  which  plaf* 
annually  affords  mariy  hoodred  tons  of  the  ore.  Fine  crystals  occur  near  Johaiui- 
georgcnstadt,  and  at  Hlrachb«rg  in  Westphalia,,  and  crystalline  plates  at  Matilu, 
TransyWania  j  aUo  fottnd  in  Timor, 

Occam  in  the  Unitod  States  with  psilomelaoe,  abnadantly  in  Yermont^  at  Brao* 
don,  I rasbnrgt  Bennington,  Monktoo,  Cliittendcn,  dtc,  botb  crystallized  (f.  SSUA] 
and  massire;  at  Conway,  Maaa,  in  a  vein  of  qnartz;  at  Flainfield  and  West  Stodt- 
bridge»  Mass. ;  at  Winchester,  N.  H. ;  at  Salisbury  and  Kent,  Conn.,  forming  velTSt- 
like  coatings  on  limonlte 

Pyroltisit©  parts  with  its  oxygen  at  a  red  heat,  and  i*  extensively  etnplojred  for 
dischargifig  the  brown  and  green  tiots  of  glass.  It  hence  receives  its  name  Crva 
wvpfjive,  and  Xvcj,  to  w(uh ;  and  for  the  same  reason  it  ia  whimsically  entitled  bj  tJit 
French,  le  tntton  de  tterrier^.  It  U  easily  distinguished  from  peilomelane  by  its  in- 
ferior hardness. 


AppejuMx  to  Anhydrous  Chyds^ 


MINT0M.     Mennige,  Ha%i9,    Flomb  Oxid4  Rouge»  B. 

Pulverulent,  occasionally  exhibiting,  under  the  miscroseape, 
crj^stal line  scales. 
G.=4*6.     Color  vivid  red,  mixed  with  yellow. 

UotnpoaitUin,—fh*Q*  [=1f^b-+-2t»bf]=Oxygen  9'S4,  lead  90-66=1  Oa 

In  the  reduction  flame  of  the  blowpipe,  globules  of  lead  are  obtained. 

Occurs  at  61  eialf  in  the  Eifel;  in  Badenweller,  in  Baden ;  in  BriUon  tn  W^ 
phalift ;  island  of  Anglesey  ;  and  Gragsington  Moore  and  Weirdale,  in  Torkahlfa 
Usually  associated  with  galena,  and  also  with  calamine. 

Found  at  Austin's  mine,  Wythe  Co.,  Ya.,  along  with  cerusite. 


OREDNERITE,  HammeUUrg, 


Mangankupfaroxjd,  Jfatti. 
Credner, 


Mangan  knpferent. 


Monocliiiic.  Foliated  crystalliDe.  Cleavage:  basal  very  per 
feet ;  letis  distinct  in  two  other  directions  obliquely  inclined  to  one 
another. 

1L=4*5  G.^4*t} — 5*1,  Lustre  raetallic.  Color  iron-black  to 
flteel-gray.     Streak  black,  brownish, 

(kmpotUion, — Ou'l^n*=0xyd  of  copper  42-9»  oxyd  of  manK«A«t«  §7*1;  bet 
ofUn  mixed  with  oxyd  of  manganasew  Analysis  ;  1,  Credner,  (Pogg.  Lzaciv,  666). 
2^,  Eamraelsbergp  (Pogg.  Ixxxiv,  669) : 

Jitn      Kin      On      ^a     6a      It       O 

1.  rHedericharode,  2«*96  61-25  4218  0*62  0-68  0-26  gangue  0-61s«8'M,Orf. 

^  **  62-66   40  66  148 6  7S=lOO-46,  Ramm. 

»  64-72   841S6  %^l 6'5l^«8-49,  Ramin. 

4  64-24    28^>  aOl S-88ss0a^l,  Ranittk* 
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B.B.  fases  only  on  thin  edees  when  strongly  heated.  With  borax  givee  a  dull 
violet  color,  and  with  salt  of  phosphoruB  a  green  ^laaa. 

From  Fredericbsrode,  with  yolborthite,  malachite,  and  manganese  ores.  Bam- 
melsberg  observes  that  this  ore  is  the  source  undoubtedly  of  tne  cupreous  manga- 
neae,  a  secondary  product. 

HETEROCLIN,  Breithaupt ;  Evreinoff,  Pogg.  xlix,  204. 

Monoclinic  An  oblique  rhombic  prism  of  128^  16' :  acute  lateral  edges  of  prism 
usually  truncated,  and  two  of  the  terminal  edges  replaced,  (/:  e=161°  87),  and 
one  of  the  front  solid  angles.  Cleavage  in  one  direction  not  very  distinct  Also 
massive.  H.=5.  6.ss4'652.  Lustre  submetalUc.  Color  iron-black,  inclining  a 
little  to  steel-gray.    Streak  black,  brownish.    Fracture  uneven  to  small  conchoi£L 

Composition. — ^Analyses  by  Evreinoff,  (Pogg.  xlix,  204) : 
5i  Mn       .    Pe  Oa  & 

1.  10-80         86-86         8-72         0-62        0-44=100'94 

2.  10-02         85-88         3-06         0*60        0*44=99-99. 

RB.  acts  like  the  peroxyd  of  manganese.  This  species  occurs  at  St.  Marcel  in 
Piedmont,  mixed  with  manganesian  epidote  and  qtiartz.  Named  from  lr(po«rXrr#(, 
in  allusion  to  its  oblique  form  of  crystallization. 

Berselius  obtained  for  a  manganese  ore  from  Piedmont,  Bi  16*17,  fin  76*80,  9e 
4*14,  ftl  2-80=97 -91. 


V.   COMBINATIONS    OF    OXYDS    WITH    SULPHUREDS 
OE  CIILORIDS. 

VOLTZITE.     Voltrine,  FoumeU 

In  implanted  spherical  globules ;  Btnicture  thin  curved  lamellar. 

H.=4*5.     G.=3-66.     Lustre  vitreous  to  greasy ;  or  pearly  on  a 

cleavage    surface.      Color  dirty    rose-red,  yellowish,  brownish. 

Opaque  or  subtranslucent. 

Composition.— AZn  S-f-Zn  0=Sulpburet  of  zinc  82*78,  oxyd  of  zinc  17*27.     Anal 
ysis:  1,  Four  net,  (Ann.  Cb.  Phys.  zli,  426): 

Zn  882-92,  Zn  0  16*84,  ¥e  1*84,  resinous  matter  <ra<;0=lOO*lO. 

J.  F.  Vogl  finds  the  same  composition  for  a  specimen  from  Joachimstahl,  (Jahrb. 
k.  k.  R.  220). 

B.B.  like  blende.    In  muriatic  acid  affords  fumes  of  sulphuretted  hydrogen. 

Occurs  at  Rosi^res  in  Puy  de  Dome ;  and  Elias  mine  near  Joachimstahl,  with  ga^ 
lena,  blende,  native  bismuth,  etc  Observed  by  Eersten  in  the  slags  of  the  iron 
works  of  Freiberg  and  Altenberg. 

MATLOCKITE,  JL  P.  Ortg,  PhiL  Mag.,  [4],  ii,  120,  1861. 

Dimetric.     O  :  li=128o  42' ;  a=l-24:82.  -^o 

Observed  planes,  (9,  /,  1,  21  O  :  7=90%  O : 
2i=llV  50i'  0 : 1 =119°  34',  2i :  2i  (pyram.) 
=97^  58',  (basal)=136°  19',  1 :  1  (pyram.)= 
104°  6',  (basal)  120°  52'.  Cleavage :  basal  not 
perfect.     Crystals  tabular. 

H.=2-5— 3.      G.=7-21;    5-3947,    in    powder,   Rammelsberg. 

Lustre  adamantine,  occasionally  pearly.     Color  clear  yellowish, 

sometimes  a  little  greenish.    Transparent  to  translucent 

ComponHon.^Th  Cl+Pb  0=Chlorid  of  lead  56*5,  ozyd  of  lead  44-6.    Analyiia 
by  Dr.  R.  A.  Smith,  (loo.  oit) : 
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Pb  CI  56177,  Pb  O  44*300,  Moiitnre  0*072=99-549. 

Bammelsberfi:  found,  (Pogg.  Ixzxr,  141),  Pb  Gl  62*46,  Fb  O  46^42.    I>6er«int«Ut 
heated.     B.B.  fuses  to  a  grayish-jellow  globule. 

From  the  old  mine  of  Cromford  near  Matlock,  with  oeradne.  Itfurgwt  eryitili 
an  inch  square  and  one- eighth  thick. 

MENDIPITE,  ^ml    Ghlorid  of  Lead.    Benelite,  i>vy.     Keraaine,  BmdL    Cerasit«. 

Trimetric ;  / :  7=102°  36'.  Obsen^ed  planes,  O,  /,  it,  tX  Oo- 
ears  in  fibroos  or  columnar  masses,  often  radiated.  Gleavage  /, 
highly  perfect,  diagonal  leas  perfect. 

H.=2-5 — 3.  G.=7 — 7-1.  Lustre  pearly  and  somewhat  ada- 
mantine upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow, 
red  or  blue.    Streak  white.    Feebly  translucent — opaque. 

Campontion.'^Th  Cl+2PbO=Chlorid  of  lead  38*4.  oxyd  of  lead  61*6  Analpei: 
1.  Berzelius,  (K.  V.  Ac.  H.  1828,  Pogg.  i,  272,  and  Ramm.  Ist  Snpp.  24);  8,  Sebai- 
bel,  (ib.  SdSupp.  78): 

1.  Pb  CI  89*82  PbO  60*18=100,  Berzelius  by  RammelBbeiK. 

2.  "     38-74  61-26=100,  SchnabeL 

B.B.  decrepitates  slightly,  and  readily  fuses,  producing  a  globule  of  a  deeper  yel- 
low color  than  the  original  specimen.  On  charcoal,  lead  may  be  obtained.  Treat- 
ed with  perozyd  of  copper  and  salt  of  phosphorus,  the  flame  assumes  an  intensely 
blue  color.     li^asily  soluble  in  nitric  acid. 

This  rare  mineral  occurs  at  the  Mendip  Hills,  in  Somersetshire,  on  earUiT  blaek 
manganese.  Also  at  Tamowitz,  Silesia,  in  clay  in  opaque  prismatic  crystaiB ;  and 
near  Brillon  in  Westphalia. 


B.  Hydi*ous  Oxyds. 

DIASPORE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water  8  :  1.     Trimetric. 
DiABPORE,        21  &  Maqanttb,         Mn  H.  (f  fin  fi?). 

GOTIIITX,  Pe  £L  f  POLIANITB,  f  fio  fi. 

LIMONITE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water  2  :  1. 
LiMONm,        Pe*  fl*. 

BRUCITE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water,  1 :  1.     Hexagonal 

BaucrrE,  fig  tL  Gibbsitk,  Si  fi?. 

Appendix. — VoLXNiarrK,  S[g*  il+16fl. — Psilomxlanb,  BMn'  fl. — Wad. 
Oombtnation  of  Oxydt  and  Chloridi. — ATAOAMm,        Cu  Cl+sCu  tL. 


DIASPORE.     Hauy,    Dihydrate  of  Alumina,  Thorn,    Stephanite. 

Trimetric.    /;  7=93°  52',  O  :  11=147°  38',  a\h:  e=0-634  : 1 
:  1'07.     C)b8i*rved  planes  as  in  the  figures. 

O:    1=139°  3'.     1    :  1   (ma 3.) =1 26^50'.   il :  «I=100°  G'. 

O  :  12=145°  r.      1    :  l(brach.)=122°  40'.   n  :  al- (ov  n)  123°  43'. 

O  :  li=149°  21'.    I2  :  I2  (mac.)  =151°  54'.  n  :  la  (ov  n)  129° 54'. 
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Crystals  usually  thin  flattened  prisms, 
sometimes  acieular;  commonly  implanted. 
Cleavage  'u,  eminent ;  also  t2   less  per- 
fect.    Occurs  foliated  massive. 
II.=6-5-7.  (;.=3-3-3-5;  3-4324,  Ilaiiy; 
3-452,  Duf. ;  3-30— 3-34,  Schemnitz  dias- 
pore.      Lustre   brilliant  and   pearly  on 
cleavage  faces  ;  elsewhere  vitreous.     Co- 
lor greenish-gray  or  hair-brown,  yellow- 
ish to  colorless,  sometimes  violet-blue  in 
one  direction,  reddish  plumb-blue  in  an-     schcmniu. 
other,  and  pale   asparagus-green  in  a  third.     Wlien  thin,  translu- 
cent— subtranshicent.      v  ery  brittle. 

Composition. — Xlft=86*l  alumina,  14-9  water.  Analyses :  1,  2,  Dufr^noy,  (Ann. 
des  Mines  [8],  x,  577,  1837);  3,  He88,(Pogg.  xviii,  266);  4,  Damonr,  (Comptes  Rend, 
xxi,  322) ;  6,  Lowe,  (Pogg.  Ixi,  807);  6,  7,  J.  L.  Smith,  (Am.  J.  Sci.  [2],  xi,  68) ;  8, 
Damour,  (L'Institut,  1868, 78) : 

Si       ;, 

2-90,  Oa  and  Mg  1 -64=98-29,  Duf. 

1-89,  Oa  1-98=97 -96,  Vnt 

=100,11688. 

^unattacked  6 -80=100 '6 1»  Dam. 

=100  131,  Lowe.     G.=3-808. 

0-82  6a.]i[g,«rac<!=98-88,S.  G.8-46. 
0-26    6a  0-85=99-42,8. 
5i  0-48=99-72,  Damour,    G.=8-464. 

In  a  matrass  decrepitates  strongly  and  separates  into  small  white  scales  ;  finally 
yields  water.  B.B.  infusible.  With  borax  and  salt  of  phosphorus  dissolves  slowly 
t.o  a  clear  colorless  glass.  Not  acted  on  by  soda.  A  fine  blue  with  cobalt  solution. 
Not  at  all  altered  by  concentrated  and  boiling  sulphuric  acid,  except  after  oalcinA- 
tion. 

(Scours  in  chlorite  slate,  near  Koroibrod,  district  of  Katharinenburg  in  the  Ural, 
and  ut  Schemnitz  in  veins  between  dolomite  and  limestone ;  also  at  Broddbo  near 
Fahhin  ;  with  corundum  in  dolomite  at  St.  Gothard ;  at.Gumuch-dagh  and  Manser, 
A.sia  Minor,  and  the  Grecian  Islands  Naxos,  Samos,  and  Nicaria,  with  emery,  as 
detected  by  J.  L.  Smith. 


£1 

n 

]^e 

1. 

Siberia. 

74-66 

14-58 

Pe  4-51 

2. 

78-93 

1618 

"  0-62 

8. 

Miask, 

85-44 

14-66 

4. 

Siberia, 

79-»l 

14-90 

5. 

Schemnitz, 

85131 

1600 

6. 

Gumuch- 

dagh,83-12 

14-28 

0-66 

7. 

Naxo-i, 

82-94 

14-81 

1-06 

8. 

Bahia,  S 

A., 

84-02 

14-69 

3Pe  0-68 

GOTIIITE,  Beud-  Pecheisenerz,  (in  part).  Nadeleisenerz,  yaum,  Pyrrhosiderite, 
Jlatu.  Onegite.  Lepidokrokite.  Sammetblende.  Stilpnosiderite.  Rubin- 
glimmer.   Eisenrutil.     Chilcit,  Brett fu 

Trimetric.  /:  /=94»52',  B.  and  M.  (95»  14',  Levy,  96°  Yorke), 
O  :  11=146"  33',  a  :  b  :  c=0-66  :  1  :  1-089. 

O  :  33=113°  44'.     0:1 1=148° 48'.        I2  :  l2(mac.)=151o  35  , 
0  :  1'2=143''  55'.     O  :  §1=121"  8'.         n  :  n=lS(P  40'. 
O  :  1=138°  6'.        l:l(brach.)=121°  4'.  ii  :  t^(ov.*i)=122«>  52', 

17 


130 


DESCKfrm'E  HUnSRALOOY. 


It 

—  - 

ir 

0 
I 

11 

s? 

U 

k 

ta 

I  1 

n 

ii 

ObMired  Planes. 


¥e 


In  prisms  longitudinally  striated, 
and  often  flattened  parallel  to  Uie 
shorter  diagonal.  Cleavage :  bra- 
cliydiagonal,  very  perfect.  Also 
fibrous ;  renifomi ;  foliated  or  in 
scales;  massive. 

H.=5— 5-5.   G.=40— 4-4.  Lus- 
tre imperfect  adamantine.     Color 
yellowish,    reddish,  and  blackish- 
brown.    Often  blood-red  by  trans- 
mitted light.     Streak  brownish-yellow — ochre-yellow. 

CampoHtion. — Pe  fl=Peroxyd  of  iron  89*89.  water  10*11.  Analyses:  1-6,  Ko- 
bell,  (J.  f.  pr.  Chcm.  i,  181,  319; ;  6,  Brandcs,  (Nog.  Geb.  in  UheinL  Westph.  i,  858); 
7,  Breithaupt,  (J.  f.  pr.  Chem.  xix,  108);  8,  Yorke,  (Phil.  Mag.  [8],  xxvii,  264): 

H 

9*47=100,  KobelL 

11*60,  Stn  2*60,  |i  0'86s=100,  KobelL 
11*88,  »n  0*61.  Si  0*86,  6u  0-90=:99-99,  K. 
10-68,  F  1-08,  Si  200=100,  KobelL 
10*80,  Si  2*88=100,  KobelL 
10-76,  Un  0*60,  gi  0*6=99*76,  Breithaupt. 
10*8,  Cu  1-9,  Si  4*8=100,  Breithaupt 
10*07,  Sin  0*16,  Si  0*28=100*06,  Yorke. 
Before  the  blowpipe  the  varieties  act  like  limonite. 

The  Lepidokrokite  occurs  in  minute  radiating  crystals,  or  granular  scales  and 
feathery  aggregations,  imbedded  in  fibrous  red  oxyd  of  iron,  in  quartz,  and  in  no- 
dules of  chalcedony.  It  has  been  found  at  Spring  Mills,  Montgomery  County,  Pa. 
The  Giithite  of  Eiserfeld,  in  the  County  of  Nassau,  occurs  in  foliated  crystallizations, 
CRubinglimm^),  of  a  hyacinth  red  color,  with  brown  hematite.  Other  localities  of 
Gothite  arc  at  Clifton,  near  Bristol,  near  Lostwithicl,  and  Botallack,  in  Cornwall, 
and  at  Lake  Onega  {Onegite)  in  Siberia,  at  Oberkircheu  in  Westcrwald,  Zwickau  in 
Saxony,  Eiserfeld  in  Siegen,  Przibrom,  Ac.  A  capillary  variety  (Sammethlendt) 
occurs  at  Przibram  and  elsewhere.  StUpnosiderite  occurs  amorphous  and  stalactitic 
or  massive.  H.=4-6 — 6.  Ci.=3-6— 8*8;  pitch-black  and  blackish-brown.  Some 
specimens,  according  to  Yauquelin's  and  Ullmann's  analyses,  are  Limonite.  The 
aammethle^ide  has  been  called  Przibratnite,  from  I'rzibram,  where  it  occurs. 


1.  Lepidokrokite,  Oberkirchen,  90*68 

2.  "  H.  Zug, 
8.  Gothite,  Eiserfeld, 
4.  Stilpnonderitef  Amberg, 
6.  Mateive,  Maryland, 

6.  Lepidokrokite,  U.  Zug, 

7.  Chileite,  Chili, 


86*66 
86*86 
86-24 
86*82 
88-00 
88*6 


8.  Cfrys/a/tf,  Lostwithiel,G.4*87,89*66 


MAX6ANITE.   Gray  Manganese  Ore.    Gray  Oxyd  of  Manganese.    Acerd^,  Beud. 
Gruucr  Bhiunstein.    Manganese  Oxyd<^,  JI.     Newkirkite,  Tkomsoft. 

Trimetric.    /:  /=99<^  40',   O  :  lf=147o  9*' ;  «  :  J  :  c=0-6455  : 
1  : 1-185.    Hemihcdral  in  plane  |2. 

O  :  21=1270  46'.     0  :  25=128°  18'.         Is  :  1 3 (mac.)  =162^  39'. 
O  :  18=146°  9^.       O  :  l/=151o  25^  12  :  ?:2(niac.)=134o  14^. 

O  :  12=144059'.     1 :  l(mac.)=130O49^    ^"2  :  i^  (br.)  =118°  48'. 
O  :  1  =139^49'.     l:l(bracli)=120O54^    i^  :  ia  (br.)=136*^  64'. 
Twins :  plane  oi  composition  11,  Cleavage  :  i)  very  perfect,  /per- 
fect.   Crystals  longitudinally  striated  and  often  grouped.     Also 
columnar  and  granular. 

II.=4.     (l.=r4-2 — 4-4.     Lustre  submetallic.     Color  dark  steel 

gtiy — iron-black.    Streak  reddish-brown,  sometimes  nearly  black, 
paque ;  minute  splinters,  sometimes  brown  by  transmitted  light. 
Fracture  uneven. 
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Obtenred  FIuim, 


J,  xxvi,  252);  %  Omeliti,  (ib.  xlii,  208);  S,  4,  Turaer,  (Edinb. Tmiia' 


1.  West  Gothland, 
3.   Ibkfeld, 

4. 


Ma 

e2*86 
6268 
62-77 


8y  92 


O 

27  04 
27  22 
27  13 


9  50»GmeUn. 
lOlO,  (by  lo&a).  Tarncr. 
10  HX       *'        Turner. 


BwR  nloQe  fiuible;  with  borax  yields  n  violet-hlue  globule.  IcRoluble  fci  nitric 
aeld;  in  tooriAtic  acid  givc»  <s>f[  ehioriiie,  and  dissolves  without  areettdufL 

Occurs  in  veins  traTaraiag  porphyry,  amoeiated  with  ciileareou»  epar  apd  hcayy 
tpar,  »t  rklefBld  in  tbe  IlartK;  ftlao  nt  IltneoAU  and  Oehrtinntock  in  Tburingia;  in 
Aberdeenflhire ;  at  Uodenaee  in  Sweden,  and  Cbriatianftand  in  "SoTW^y. 

Newkirkite,  according  to  Lctteoin,  is  noLliiug  but  mnnj^unite.  Volg*?r  endeavora 
to  ebow  that  the  analyse*  of  man^ftnitia  are  doubtful  witli  rogard  to  tfj<j  WAter^  and 
probably  correspond  to  Hn  ff*,  like  Xiinthosiderite.  (Stud.  jt.  Entw,  391), 

ALTKasD  FoftMii. — By  Iom  of  water  ebangea  to  pyrolusite.  hftiiiinanuite^  or  brau- 
mte.  Varvaeiie  of  R.  PhillipB,  from  Warwickshire,  ia  considered  an  altered  man^ 
ganlt«,  consisting  largely  of  pyrolusite.  AnalTsisby  Phillips  afforded,  Mu  68 'Hj  0 
31^,  ^  6*0.  Breithaapt  observed  a  crystal  wttb  nearly  the  angles  of  ^anganite, 
giTing  /:  .fe80°  24'  and  99°  86'.     H.=2*6— 8.     a==4*28a— 4  628. 

POLIANITE.  Breit 

Trimetric.  /:  7=02^  52  ,  O  ;  11=^147°  43' ;  a:b:  o=0-6317  : 
1  ;  1*0513*  Observed  plunc!^  0^  /,  u,  iiy  i^^  ily  It,  21.  It :  li= 
118^,  O  :  li==149^.     Cleavage  :  brachyfltagonal,  perfect 

IL=6*5— 7.     G.=4*84— 4-88.     Resembles  pjrolusite. 

OomponUion. — Plattner  obtained,  (Fogg.  Ixi,  192)» 

Ailtn  87*274,    0  12  111,   Fe  and  Xl  0165.  quartE  0*132,  fl  0  318=100, 
and  this  is  the  composition   of  jiyrolusjte,  or  Mn.     But  according  to  Volger  (Stud. 
§,  Kntw.  Min.)  it  is  an  altered  Mnfl,  it  being  isomorphoua  with  Oothite. 

Occurs  near  Flatten  in  Bohemia,  also  at  Schncebergi  Geyer,  and  Johanng«orgon- 
ffiadt  in  Saxony,  and  in  Biegen ;  DearHchwarsenberg.  and  near  Ilroenau  in  Tburingia. 

LfMONlTE,  B&mL  Brown  Hematite.  Bfown  Iron  Ore.  Hydrous  Pew>xy4  of 
Iron.  Brown  Ochre.  Iron  Stone,  Yellow  Clay  Iron  Stone.  Brauiiciscnstein. 
Thondsenstein,  W.  Qelbcrde.  Eisoooxydhydrat  Brauner  Olaskopl  Bog 
Ifon  Ore.     Raseneiaentein  (bog  ore),  Morasterz,  Sumpf-erz      Bohnerx. 

UfltiBlly  in  stalactitic  and  liotryoidal  or  niammillary  forms, 
having  a  nbrotia  or  subfibroiisstnictnre ;  also  maasiveaod  occasion- 
ally eartby. 
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II.:^=5— 5"5.  G,  =  3'6 — i.  Lmtre  silky,  often  submetallic ; 
Bometinies  dull  and  uarthv.  Color  various  shades  of  brown,  com- 
monly iiiirk,  and  none  bnglit.     Streak  yellowish-brown. 

Compo»itioH.^P*i^tP^PcToxyil  of  iron  B5%  water  14'4— lOa  The  bog  in>n 
ore  U  often  ijiix«d  with  p1)cifi[mjite»,  ^sometiiiic^  lu  or  11  p«T  cent.),  and  iilfo 
with  ftome  salts  of  organic  aeida  formed  m  marshy  ground,  Anolysoa  :  I.  2,  KobcD ; 
8,  4,  Kuret^n,  (Areli,  xv,  1);  6*  Hermftun,  (J>  I  pr.  Ck  xxvii,  68) r 

Pe 
L  Verm, fibrous,  88rt8 

%  Sle^GTi,  Pitchy  Ore,  82'87 
8.  Bog  ore,  New  York,  66*88 
4.  *'  Noamark,  67'frO 
6.       "       Novgorod,      32-76 


•^  Si 

15-01  1-61=100,  Kohetl 

1 3 -46  0*67,  V  3  m  Mn,  Cu,  C*  iracf=:^im,  Kobell 

26'4i)»  2-80,  "  012,  Pe  8*6,  Mn  0-75=nX»,  Karaten. 

29-60*  8-60,  "  -'^m    **10'8,     '*    1-76.  Sand  22^5,  Kmr. 

13  -UO  Mu  1  ao,  F  3  -50,  humic  ncid  2  -6,  Sand  47*6,  Her. 
•  With  orgaxilc  Hibntjincefl.^ 

Hermflun  writes  for  the  last  (his  Qu€llcrz)  the  fonniila  Fe  U*^Pe  74 '8,  B[  25-2:. 

Av*>ry  purci  stalnctitie  lirnoiiite  from  Amtnio,  N.  Y.,  grave  Beek,  (Min,  N.  Y.  p. 
88).  Peroxyd  of  iron  82-^0,  silica  and  nlumiita  3'00,  water  18 '50,  with  a  trace  of 
oxyd  of  manganese  In  a  Umonite  (bohnerz)  from  StaatewaM  Hardt^  Warttemberg, 
A*  Miilkr  found  (.L  t  pr,  Uheui.  Ivii,  124)  Oi)6  per  cent,  of  oliromic  acid,  and  O'Oi 
per  cent,  of  vatiadic  acid* 

In  a  matrass  jioldii  water.  B.B.  blackcnB  atad  booomea  magnetic  and^ thin  tplittt' 
ers  fnse  ;  with  borax  gives  an  iron  reaction.    Dissolves  in  warmnitro-mariaiic  aciil 

The  following  are  the  principal  varieties  of  this  species.  Brown  ksfnatiU  itietudes 
compact  maminlllary  ana  stalactitic  varieties.  Scm^  and  ochrey  hroten  iron  ore  mn 
deeompofted  earthy  varieties,  often  soft  like  chalk;  yellow  ochre  b  here  included. 
Bog  iron  ore  is  a  brittle  or  loosely  aggregated  submetallic  ore.  occurring  in  Xvw 
marshy  pounds.  It  proceeds  from  the  deeompo si ti on  uf  other  tpecies,  audi 
takes  the  form  of  the  leaves,  nuta  or  fltems,  found  in  the  niarshy  soil  Brnwm\ 
yellow  clay  iron  stot^e  are  bard  Afid  impnr«  from  admixture  with  clay  or  iron, 

Limonite  occurs  in  secondary  or  more  recent  deposits,  in  beils  aASoctated  at 
time*  with  spathic  iron,  heavy  spar,  calcareous  spar,  aragonite,  and  qoaftx; 
and  often  with  ore*  of  manj^anese. 

FoQni!  in  Cornwall.  Clifton.  Sandlo^e  in  Shetland,  in  Carinthia  and  Bohemia^  at 
Stegen  near  Bonn,  and  at  Villa  Rica  m  Brazil,  The  bog  ore  forms  larg«  bedt  tn 
Germany,  Poland,  and  Rusisin. 

T1it«  ore  ill  abundant  in  the  United  States.  We  mention  a  few  only  of  it4  loi*atiti«a, 
and  would  refer  to  the  various  u'eologieal  report*  for  more  complete  lista-  Kxtensive 
bodfl  exist  nt  SaUsbury  and  Kent,  Conn.,  also  in  the  nei^hborini;  ti>wn»  of  Beekman, 
Fishkill,  Dover,  and  Ameoiii,  N.  Y,,  and  in  a  stmilar  eitnation  north  at  Riiduaoad 
aud  Lenox.  Mass.  At  liinsdale  it  is  the  cement  in  a  conglomerate  quartz  rork.  It 
is  very  abutidant  at  Benninii^ton,  Vt,.  also  at  Munkton.  Pitt^ford.  Putttey,  and  Hi|iioa, 
of  the  same  State.  Nantucket  and  Martha's  Vineyard  are  otber  Joealitim;  alto 
near  Tin der^fl  Gold  Mine,  Louisa  Co.,  Va.  there  is  an  abundant  deposit;  at  Binn' 
ingbam  and  chiewhere.  Mo.  The  argillaceous  varieties  are  ubuudatit  in  Pennsyb 
vania,  near  Ettston*  and  through  the  Lehigh  rauj^^e  in   Fayette  Co,,  ,.       '  ."ng. 

Upper  Dublin,  and  in  Wai^liiiiiirton  C'O.     In  nodules  from  one  inch  to  ;i  ,i»iiii» 

eter,  it  ii.  met  with   nt  Bladenr<burtr,  Md. ;    also  in  gravel  hilU.  (u  i  in 

Ohio.    An  arjfillaecou^  ore  is  abo  found  on  Mount  Alto,  in  lli«  Blue  I.  u*b- 

andoah  Co.,  Va.,  and  in  Chatham  and  Nash  Co.,  N.  C. :    also  near  th  <{ouji* 

tains,  Mi>»««ouri. 

Liftinnit**  is  one  of  the  most  imjiortant  «r«s  of  iron.  The  pig  iron,  from  tbr  paror 
Vii  i  Utained  by  smeltiniif  with   charcoal,   is   readily  convert il'  t^aL 

Tl  -I  by  ba((  ore  i^  what  is  termed  fo/<f  •hurt,  owin^  to  il  ofvt, 

pu-.ii',   i.n  '        ■—  ♦  ti. -.-<;.-  ^.    "»]>loyed  in  the  mnnufaeture  of  ^nv,  t#r  *^*^u9i 
abaci  ir«>n,  >i^/  Tlie  hard  and  compact  nodular  vari«ti«i 

ara  emjiloy.         _  iitonft,  <tc. 

l\krgii^,  Ilrrtiiiiiiii,  w  re«i4)!tli  t»rown  mineral  from  the  Turginsk  Copp«>r  Mi 
itkaUrala,  and  th«  Altai  afforded  Fe  1M15,  ti  6 '86,  whanee  the  formula 
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=3e3qiioxyd  of  iron  94-7,  water  16-3.  G.=3-64 — 3*74.  It  may  be  only  a  red 
hematite. 

Kaliphite,  IvanofT.  A  mixture  of  brown  iron  ore,  oxyd  of  manganese,  and  sili- 
cate of  zinc  with  lime,  from  llungary. 

Altered  Forms. — By  deoxydation  through  organic  matter,  if  carbonic  acid  is 
present,  may  form  spathic  tron,  (6a  (3).  B^  losing  water  becomes  hematite,  (3Pe). 
Hematite  occurs  as  pseudomorphs  after  limonit&  This  species  forms  nimieroua 
])eeudomorphs  of  other  species,  (see  nnder  Chemical  Mineralogy). 

Xanthosiderite,  £.  E.  Schmid,  (Pogg.  Ixxxiv,  495). — In  fine  needles  or  fibres 
stellate  and  concentric.  Golden  yellowish-brown  to  brownish-red,  silky  or  greasy 
in  lustre.     H.=2-6. 

Conipotitian, — Pe  1^.     Analyses  by  K  K  Schmid,  (loc.  cit.): 

9e        £1      Mn      5i         tL 

1.  Yellow,  74-96     1*32     1-B2     2*61     16-67=96-28, 

2.  Brovm,  76-00     1-51     1-33     6-02     14-10=96-96, 

leaving  a  loss  due  to  undetermined  carbonate  of  lime,  magnesia,  alkalies,  antimony, 
and  lead  or  bismuth,  present  as  impurities. 
Occurs  associated  with  manganese  ores  at  Ilmenau. 

BRUCITE.  Native  Hydrate  of  Magnesia,  Bruce's  Min.  Jour,  i,  26.  Native  Mag- 
nesia, Cleav.  Talk-Hydrat.  Magncsia-hydrat.  Magn^sie  Hydrat^e,  If,  Nema- 
lite,  Amlanthoid  Magnesite,  J^Tu^^a//,  Am.  Jour.  Sci.  iv,  19,  1822. 

Rhombohedral ;  li  :  ^=82°  15',  O  :  R 
=1190 ;  a=l-527.  Observed  angles  O  :  R 
=119°— 119°  55',  0 : 2.ff =105^  30'.  Cleav- 
age :  basal,  eminent,  folia  easily  separable. 
Usually  foliated ;  massive.  Also  fibrous, 
fibers  separable  and  elastic. 

H,=l-6.  G.=2-35,  Haidinger.  Lustre 
pearly.  Color  white,  inclining  to  gray,  blue,  or  green.  Streak 
white.  Translucent — subtranslucent.  Sectile.  Thin  laminsB 
flexible. 

Composition. — ^Slg  tt=Magnesia  68*97,  water  31  •08.  Analyses  by  Bruce,  (Min. 
Jour,  i,  26);  Wurtz,  (This.  Min.  3d  edit.,  682);  Stromeyer,  (Untersuch,  p.  467); 
Thomson.  (Min.  i,  157),  J.  D.  Whitney,  (Jour.  Bost.  Soc  Nat.  Hist  1849,  p.  86), 
Wurtz,  (loc.  cit.)  Rammelsberg,  (Pogg.  Ixxx,  284): 


.    Hoboken. 

noboken. 

Sirinaness. 

Hoboken. 

Sirinaness. 

Nemalite, 

y«maUie, 

*g    70 

6911 

66-67 

68-846 

67-98 

62-89 

66-06 

64-86 

]Q[     so 

80-42 

80-89 

80-902 

80-96 

28-86 

80-18 

29-48 

An    - 

1-57 

0-637 

1-67 

?*      - 

0-47 

1-18 

0-116 

^4-65 

6-68 

4-06 

Ca     — 

019 

04-10 

Si  0-27 

100,  B.  10000,  W.  10000,8.  100-00,8.  100-51, T.  100*00,  Wh.  101 '81,  W.  98-66,  R. 

The  fibrous  variety  is  called  Nemalite. 

B.B.  loses  weight,  becomes  opaque  and  friable,  but  does  not  fuse.  In  the  ma- 
trass gives  off  water.  Entirely  soluble  in  the  acids  without  effervescence;  gives 
the  test  of  magnesia. 

Brucite  accompanies  other  magncsian  minerals  in  serpentine.  Occurs  in  consid- 
erable veins  traversing  serpentine,  at  8winnness  in  Unst,  one  of  the  Shetland  Isles, 
where  it  is  sometimes  found  in  regular  crystals ;  at  Pyschminsk  in  the  Urals,  and 
at  Goujot  in  France.  It  is  also  found  in  the  same  rock  at  Hoboken,  N.  J.,  opposite 
the  city  of  New  York,  in  veins  which  are  sometimes  an  inch  in  width,  rarely  in 
minute  polished  crystals,  as  above  figure ;  also  in  Richmond  Co.,  N.  Y.,  and  on  the 
peninsula  east  of  aew  Rochelle,  Westchester  Co. 
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The  fibrous  variety  (nemalite)  occurs  at  Iloboken,  and  Xettes  in  the  Youpes. 
This  mineral  was  discovered  and  described  by  the  lat-e  Dr.  Bruce  of  New  Yorlc, 
Altered  Forms. — Changed  through  carbonated  waters,  to  bydromagnesite,  as  at 
Hoboken. 

GIBBSITE,   Torrey,  N.   Y.  Med-  and  Phys.  Jour.  1,  68.    HydrargiUite,  O.  Ro9e, 
Pogg.  xlviii,  664.    Felsobanyite. 

Hexagonal ;  in  small  crystals  with  replaced  lateral  edges  and 
eminent  basal  cleay^e.  I'lanes  vertically  striate.  Occasionally 
in  lamello-radiate  spheroidal  concretions.  Usually  stalactitic  or 
small  mammillary  and  incnisting,  with  smooth  surface  and  often 
a  faint  fibrous  structure  witliin. 

JEr.=3— 3-75.  G.=2-3— 2-4;  from  Eichmond,  2-385,  B.  Silli- 
man,  Jr. ;  Hydrargillite  of  the  Ural,  2*287,  Hermann.  Color 
white,  grayish,  greenish,  or  reddish-white.  Lustre  of  O  pearly  ; 
of  surface  of  stalactites  faint.  Translucent.  A  strong  argillaceous 
odor  when  breathed  on.    Tough. 

CompoiiHon, — SltiL'isAlumina  65*66,  water  84*44.  Analyses :  1,  Torrev,  (loo  dL) ; 
2,  8,  4,  B.  Silliman,  Jr.,  (Am.  Jour.  Sci.  [2],  vii,  411) ;  6,  6,  Smith  and  Brash,  (Am. 
Jour.  ScL,  [2],  xvi,  61,  1863);  7,  Hermann,  (J.  t  pr.  Chem.  xl,  11);  8,  Kobell,  (J.  £ 
pr  Chem.  xh,  and  1,  491) : 

11  fl  P 

1.  Richmond,  Mass.,  64*8        84*7  =99*6,  Torrey. 

2.  "  68*446     84*477      %  0*8,  insoL  1-777=100.  B.  &  • 

8.  "  64*956     84*078      0*690  &g  0*3,  insol.  *082=10O,  B.  8. 

4.  "  64160  34*161  <ra<?<r  fieO-3.  insol.  1*627=100*288,  R  & 

6.  *'  64*24  33-76  Si  1*33,  P 0*67,% 0*10,  Pe/r=l 00,8.  A B. 

6.  "  63-48  34*68  "  1*09,  "  fr      "     0*05, " /r=99*30,aAR 

1,  Hydrarg.,JJTvX.       64*03  34*64  1*43=100,  Herm. 

8.  "  ViUa  Rica,  66*6  84*4  =100,  KobelL 

Silliman,  Jr.,  did  not  find  the  phosphoric  acid  attributed  to  the  Oibbsite  by 
Hermann,  and  ascertained  that  the  silica  of  Thomson's  analyses  was  due  to  a  mix- 
ture with  allophane,  with  which  mineral  it  is  often  associated.  More  recent  results 
confirm  this  fact    The  species  hydrargillite  therefore  falls  into  Gibbsite. 

In  a  matrass,  yields  water.  B.B.  infusible  ;  on  charcoal  decrepitates,  becomes 
opaque,  and  crystals  exfoliate;  phosphoresces.  A  fine  blue  with  cobalt  solution. 
Dissolves  wholly  in  concentratea  sulphuric  acid. 

The  crystallized  gibl»site  (hydrargillite  of  authors)  was  discovered  by  Lissensko 
in  the  Schischimskian  mountains  near  Slatoust  in  the  Ural.  The  larger  crys- 
tals were  1  to  2  inches  long.  This  species  occurs  with  corundum  at  Gumuch-dagh, 
Asia  Minor;  also  on  Corundum  of  Union ville,  Pa. ;  in  Brazil,  resembling  warellite. 
The  stalactitic  occurs  at  Richmond,  Mass.,  in  a  bed  of  limonite;  also  at  Lenox, 
Mass. ;  at  the  Clove  mine.  Union  Vale,  Duchess  Co.,  N.  Y.,  on  limonite ;  in  Orange 
Co.,  N.  Y. 

This  species  was  named  after  Col.  George  Gibbs,  the  original  owner  (after  exten- 
sive foreign  travel)  of  the  large  Gibbs'  cabinet  of  Yale  College. 

Appendix  to  IlydiHyna  Oxt/ds. 

VOLKNERITE,  Hermann,  J.  t  pr.  Chem.  xl,  11,  and  xlvi,  267. 

Hexagonal.     Cleavage :  basal,  eminent ;  lateral,  dietinct.     Also 
lamellar  massive. 
G.=2-04.     Color  white.    Lustre  pearly,  and  feel  greasy. 
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Composition^. — llg'3ti-|-l6fr.:=AIonaina  16-29»  mfij^nefiift  38-05,  water  46'6ft^lO0. 
Annlysis  hy  Ilerraann  (luo.  cit.)  MgBT-t}?,         Si  16i>5,         15  40-87=100. 

In  o  ma trii&s  yields  much  water.  BwB.  uxfoliutea  domewhnt  aaj  givm  out  light, 
but  iDfus^ibJe.  A  weak  roi*e-rt:d  with  cobalt  «i>liitioii«  With  tho  (Iuxca  LutUDueace^ 
and  affbrda  a  clear  colorless  glaflfi. 

0«ciira  at  the  roines  of  Sehiachiiiuk,  district  of  Slatoufit,  implanted  on  talc  scbiat, 
Nwrned  in  h*mor  of  Captain  Volkner. 

Ilydrolaleite  of  Hochstetter,  |.l.  t  pr  Ch.  xxyu,  376)  m  ruferrod  to  Yolkncrito  by 
Hermanii,  (ib,  xlvi,  287f)  part  of  the  alumiiui  b<*ing  repluced  by  poroxyd  of  iron, 
=Mg*{3tl,  Po)  -f-lott.  It  is  a  foliated  pearly  mineral,  tranfilucent,  or  in  thin  folia 
irtt&sparent,  with  a  greasy  feel,  and  bArdne»»s5=2-0«     Hocbetetter  obtairied 

Jkl  12-00,  Fe  tJmi,  ]&g8fi'80,  fi  32'Oii.  C  10-54,  insoluble  l"20=99-fi4). 
It  ocetir*  at  Snnnitti  in  Norway. 

MonghU^  of  Shepard,  (Am.  J.  BoL  [2],  xii^  210)^  ri*s<5mb]es  YolkDeritei  and  it 
probably  th(i  frame  compound.  The  color  ia  white;  lustre  faint,  pearly.  H.^:S*5. 
0.^s20-2'L       It  \a  the  luatt^rial    of  pitijudomorphous  ggg  i^ 

sptDct,  near  Oxbow,  and  in  Rossi o  near  8omervill«» 
8t.  Lawrence  Co.,  Xew  York.  Th«  crystals  arc  in  all 
conditions  from  the  pun*  spind  to  uotnhtidrons*  with 
rounded  edges  and  pitted  or  irre^ilar  surfaces,  and  it 
alfto  oceurs  in  tlattcniid  inodult*s>.  The  surfuccs  are 
aometime«  soft  and  altered,  when  the  ed^es  or  angles 
have  the  hardness  of  spinoL  Mr,  8.  W*  Johnson,  who 
ban  redescribed  the  min<^ral^  obtained  in  one  analysis, 
(Am.  Jour.  S^i,  [2],  xii,  Sfl3),  i^tl  19*^43,  MgM*iy2, 
tJ 8*458,  insoluble  8pin«^  ^f'-.  8-204,  silica  SfriO,  water 
(by  diflL)  24'*22S.  The  whole  loss  by  igniti<*n  in  one 
trial  was  4086  p.  c.  This  would  give  33  to  84  p.  e,  of 
water.  lie  observes  that  his  results  arc  not  satisfac- 
tory and  that  ho  intended  completing  them.  Tliey 
arc  sufGcient  to  show  a  close  relation  to  the  above  species  It  is  associated  with 
dolomite,  spinel,  pblogopite,  graphite  and  Bcrpentine  in  crystals,  (pseudomorphoos.) 

PSILOMELAKE,  JJ«itdl  Compact  and  Fibrous  Manga ncfio  Oreu  Black  Hematite. 
Compact  Gray  Oxyd  of  Maiigaiiese.  iJlaek  Iron  Ure.  SchwanEeisonsteinp  W* 
Schwar/braunsteiu,  Hau%.  8ckwarzmaugaiierz,  JU  Hartmanganerz,  Manganeae 
Oiyd^  Hydrate  CoQcretionn6,  H. 

MaseivG  and  botrjoidaL 

H.=5 — 6.  G=3'7— 4*328.  Lixstre  Bubmetallic.  Streak  brown- 
Bli-black,  sUiniiig.     Color  iron-black,  passing  into  dark  steel-gray, 

)paque. 

Oempomiitm, — It  Stn*-(-^  "lixed  with  ]fitn,  Ramnt,  a  large  part  of  the  anperoxyd 
cing  considered  mecbanically  combined.  Aualyses:  1,  2,  Tmticr,  {EdioU  Traaa. 
S);  S,  Fuchs,  iSchw.  J.  Ixii,  255);  4,  Raramelaberg,  (Handw,  ii,  73);  5,  ClausbriMibi 
tamm.  1st  8upp.  121) ;  6,  Scheffler,  (Arck  d.  Pharin.  xxxv,  260) ;  7.  Ebelmen,  (Ann. 

Mines,  [3,]  xix,  U6) ;  lei,  Rammelaberg,  (Fogg.  Lsviii,  512): 


\^^  > 


Sebneeberg, 

Roman^che, 

Batreuth, 

Iforhauaen, 


Un      fin 
61180 
70"^ 

81 -a 

81*80 


nmisnaa,         77-28 

88-8 


O 

7-86 
7  26 
&-6 
918 

15-82 

9-8 


1636    ,  Bi  0-26,  tt  6-22=100, Turner. 

16^^     ,  gi  0-96.  tl  413=100,  Turner. 

4-5,  fl  4-2=100,  Fmha. 

8-04.  Si  o  |V3,Cn  U1*6.  F**  I  13,  CaO'38,  Na 

andMgons,  II  3  »y=looi5K  Ramm. 
Oia     5'2»,Cft  OUl.  C\nj40.Bi0'52=l00'2«.Cl 

(S-8     ,  (^  1  -8,  3kl  ai,  Pe  0-8,  Si  1'7,  H  4*8= 

9^1,  Schemer. 
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fin       O  ]&a         & 

7.  Gy,  IL  SaAne,         7060  1418        665      405,  fig  1-05,  Pe 0^7,  Si 0-60,  fil-^Vs 

99-47,  Ebelmea. 

8.  Heidelberg,  7017  1516         8*08      2*62.  Ca0-6i>,  fig 0-21.  Cu  030,  Co 0-54. 

§i  0*90,  fi  and  loss  1-43=100,  Rammelsberg. 

In  analyses  5  and  6,  Rammelsberg  considers  50  and  40  per  cent,  of  the  superoxyd 
of  mani^anese  a  mixture,  and  a  similar  allowance  is  made  by  him  for  the  others.  As 
the  mineral  occurs  only  massive,  the  nature  of  the  species  cannot  be  satisfactorily 
ascertaine<L     No.  7  contains  |>otassa  as  well  as  baryta.     Xo.  5  is  anhydrous 

H.]$.  yields  water,  gives  a  violet  color  to  borax,  and  is  completely  soluble  in  mari- 
aticac;id,  excepting  a  small  quantity  of  silica,  affording  chlorine. 

Tliis  is  a  common  ore  of  manganese.  It  is  frequently  in  alternating  layers  with 
pyrolusitc.  It  occurs  in  botryoidal  and  stalactitic  shafies,  in  Devonshire  and  Corn- 
wall; at  Ihlefeld,  in  the  liartz;  also  at  Johanngeorgenstadt,  Schneeberg,  Ilmenao, 
Eglersburf?,  Kiegen,  etc. 

It  fonriH  mammiliary  masses,  at  Chittenden,  Irasburgh,  and  Brandon,  Xt. 

Named  from  ipiXogf  tmooth  or  naked,  fuXas,  black, 

NEWKIRKITR 

Occurs  in  small  n^les,  under  the  microscope  apparently  rectangular  prisms. 
JL='A — 8*5.  G.=3-824.  Lustre  metallic,  splendent  Color  a  brilliant  black. 
Opaque.  Rather  sectile. 

(JompoMition. — ^According  to  Muir,  (Thom.  Min.  i,  509):  5ln  56-30,  Fe  40-85,  It  6*70 
=1U3«6. 

KorniH  a  coating  on  red  Ilematite  at  Newkirchen,  in  Alsace. 

WAD.  KARTIIY  COBALT.  CUPREOUS  MANGANESR  Earthy  Ahingane*e. 
iio^  Manganese.  Manganschaum.  Groroilitc,  Berthier.  Schaumartiger  Wad- 
(fnipliit,  jV.— KrdkolKjId.  Schwarzcr  Erdkobalt,  JIaid.  Cobalt  Oxid^  Noir,  H. 
Aslxilan,  Breit.     Kakochlor,  Brett. — ^Kupfermanganerz.     Lampadite. 

The.  niHngjine.sc  ores  here  included  occnrin  «iinoq>lioiis  and  reni- 
forrn  inas-scH,  (jither  earthy  or  compact,  and  sometimes  incrustingor 
aM  Kf  aiiiH.  lliey  are  mixtures  of  different  oxyds  and  cannot  be  con- 
Hid<!r(*d  chemical  compounds  or  distinct  mineral  species. 

1 1. =0-5 — 0.  fj.=:3 — 4-20;  often  loosely  ag^opated  and  feel- 
ing vcjry  light  to  tlie  hands.  Color  dull  black,  bluish  or  brownish 
black. 

CompotUion. — Rammolsberg  considers  them  rclatetl  es'sentially  to  Psilomelanc  un- 
der the  formnlii  ft  Xtn+ft  (or  It*),  but  mixed  with  other  ingredients. 

Wad  or  Ii<ig  Manganese  consiHta  mainly  of  oxyds  of  mangnnoi^e  and  wat«r,  with 
•oini)  oxyd  of  iron,  and  oft-eu  silica,  alumina,  lime  or  bar^'ta.  Graroilite  occurs  in 
n>undiNh  iiiaMHos  of  a  brownish-black  color  and  reddish  brown  streak ;  it  is  from 
Groroi  in  Maycnm*,  Vic<lesso8  and  Cautern,  in  France.  Hardness  somctinut»  6  to  ft'S. 

Cupr^ouii  Manffanf$e  (KupfermnngMieTz)  contains,  besides  hydrous  oxyds  of  man- 
gant'He,  14  to  2A  per  cent,  of  black  oxyd  of  copper,  and  4  to  18  i>er  cent,  of  oxyd  of 
cobalt,  with  various  impurities.     G.==3*l — 3'Ji. 

I'^lokonitr  is  a  variety  of  cupreous  manganese,  having  a  liver-brown  streak ;  H. 
=3;  (}.=2-667. 

h'arthy  Cobalt  (Atbolan)  is  a  wad  in  which  oxyd  of  cobalt  sometimes  amounts  to 
88  per  cent. 

Analyses:  1,  Klaproth,  (Beit,  iii,  811);  2,  8,  Turner,  (Kdinb.  J.  8ci.  N.  a.ii, 
«18);  4,  6,  IJerthier,  (Ann.  Ch.  Phys.  li,  1»);  6,  Wackenrmler,  (Knstn.  An^hiv.  xiii, 
802,  xiv,  267);  7,  S<-heffler,  (Arch.  d.  rharm.  xxxv,  2rtO) ;  8,  Ranmiclj*lM>rg,  ..Pogg. 
Ixii,  157);  0,  IgeUtrom,  (Jahrcsb.  xxv,  842);  10,  11,  Beck,  (Rep.  Min.  N.  Y.,  p.  65); 
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12,  Berthier;  13,  Balir.(J.  £  pr.  Ch.  liii,  808,  fr.  Oefv.  Ak.  Forh.  1850,  p.  240);  14, 
Klaprotb,  (Beit,  ii,  308  ;)  16,  Dobereiner,  (Gilb.  Ann.  Ixvii,  338) ;  16,  Rammelsberg, 
(Pogg.  liv,  651) ;  17,  Kerstcn,  (Schw,  J.  Ixvi,  1) ;  18,  Rammelaberg,  (Pogg.  liv,  645) ; 
19,Battger,(ib)  ;  20: 


I.    Wad 


1.  Claufithal, 

2.  Devonshire, 

3.  Derbyshire, 

4.  Vicdessos, 

5.  Orarailite, 

6.  Baden, 

7.  Ilmenau, 

8.  Rubeland, 


ACn    Sin      0      9e     &a      Cu      £[ 
68- 
79-12 

38-59 

69-8    

62-4    

32-73 


6-5     10 

8-82   1-4 

62-34  5-4 

11-7 

12-8     6-0   

983 


4-0 


9.  Westgothland, 82*51 

la  Hill8dale,N.  Y. 68-50 

11.  Ansterliti, "  58-50 

12.  Siegcn,  58*5    

18.  Skidberg,  66*16 


17-5,  5i  80,  C  1-0,  Klaproth, 

10-66^^100  Turner. 

10-29,  insol.  2-74=109-86,  T. 

12-4,  3tl7-0=100-9,  Berthier. 

15-8,  clay,  3-0=100,  Berthier. 

81-88,  Ph  12-83,  Ph  8*0,  <5e  0-88, 
Si  018,  quart*  2-60,  W. 

66-5    12-1      1-0    8-1    9-8, 5i  2-5=100.8cheffler. 

67-50  13-48    1-01  036 10-30,  5i  0*47,  Ca  4*22,  &  8*66, 

=100,  Ramm. 

0-77 5-58,  Si  1-43,  il  6*80,  Oa  1-91, 

&g  0-69=99*21,  Iglst 

16-75 11*60,  insol.  8*25=100,  Beck. 

22-00 17-00,  insoL  2*50=100,  Beck. 

10-4      5-7 12*9  (with  loss,)  *llO-7,quarti5 

1-8,  Berthier. 

2-70  16-34  Co 0-02  12*07, Si 092, 51 0*76,  Ca 0*69. 

Ag  0*28,  &  0*28=99-11,  Bahr. 


IL  Earthy  Cobalt,  (Asbolan.) 

]itn    Sin      O      Pe     fia      Co    Cu  tl 

14.  Oberlausitz,    16-0 19-4*  0*2  17*0,Si24*8,3tl20*4=97*8.K. 

16.  Camsdorf,       81*21 6*78 82*05 22*90=92*94,  Dobereiner. 

16.  *'  40-05 9*47   4*56   0-50   19-45  4-35  21-24,  i  0-87=99-94,  Ramm. 

«  With  ozyd  of  Manganese. 

IIL  Cupreatis  Manganese.     Kupferschwarze,  or  Black  Copper,  in  part. 
]ii[u    Sin      O      9e    :6a    Co    Cu      tL 

17.  Schlackenwald,      7410 012 4*80  20*10,  SiO*8,  gypsum  1*06 

=100-47,  Kersten. 

18.  Camsdorf,  49*99 8*91  4*70  164  0*49»»  14*67  14*46,  Slg  0*69,fi:  0*62, Si 

2*74  Ca  2*25=101-06  R. 

19.  "  58-22 9-14  1*88  170  0*14»»16*86  16*94,  t.  0*66  Ca  2*86= 

108*44,  Bot. 
2a  Uulerberg,  30*05  29*00 11*50  29*45. 

b  With  oxyd  of  nlckeU 

The  following  formulas  have  been  suggested  for  several  of  the  above  results: — 

No.  6.— Stn  n=]fitn  8317,  fl  1683. 

7  and  8. — (ftn,  Ca,  :6a,  ]&)  Stn'+stt,  mixed  with  '!Sin  (Eamm.)  suggesting  a  rela- 
tion to  Psilomelane.     For  No.  8,  ft  liitn^-|-8ll[,  Berit, 

9.-2  (Sn,  3tl)-flt,  Svanherg, 

No.  18hasH.=6-5;  G.=4-254. 

16.— <Co,Sln)-f6n:? 

16. — (Co,  Cu)  jStn'-|-4H  mixed  with  Sin— or  near  Psilomelane,  Ramm, 

17.— Sln+2tt,  mixed  with  Cu,  Kersten.— tn  Sln*+6  Sin  fl*,  Berz.—OT  Cu  fin  H* 
+8»n«  fi». 

18,  19. — ft  Xtn'-f-2fl,  Ramm. ;  but  mixed  with  some  brown  iron  ore,  oxyd  of  mnn- 
nnese  and  other  impurities.  This  is  the  general  formula  given  by  Rammelsberg  for 
ue  above  minerals. 

18 


138  DEBCBIFTTVE  HINSRALOaT. 

The  above  ores  are  results  of  the  decomposition  of  other  ores — ^partly  of  oxyds,  and 
partly  of  manganesian  carbonates.  They  occur  at  the  localities  above  mentioned, 
and  many  other  places.  Wad  or  Bog  manganese  is  abundant  in  the  oountiea  of  Co- 
lumbia and  Duchess,  N.  T.,  at  Austenitz,  Canaan  Centre,  and  elsewhere,  where  it 
occurs  as  a  marsh  deposit,  and  according  to  Mather  has  proceeded  firom  the  altera- 
tion of  brown  spar;  also  in  the  southwest  part  of  Martinsburg,  Lewis  Co.,  in  a 
•wamp.  There  are  large  deposits  of  this  bog  mang^ese  at  Blue  Hill  Bay,  Dover, 
and  other  places  in  Maine. 

Earthy  Cobalt  occurs  with  cobalt  pyrites  at  Riechelsdorf  in  Hesse,  Saalfeld  in 
Tliuringia,  at  Nertschinsk  in  Siberia ;  at  Alderly  Edge  in  Cheshire.  An  earthy  co- 
balt occurs  at  Mine  la  Motte,  Missouri,  which  contains  10  or  11  per  cent,  of  ozyd 
of  nickel,  besides  ozyd  of  cobalt  and  copper  with  iron,  lead  and  sulphur;  also  near 
Silver  Bluff,  South  Carolina,  affording  24  per  cent  of  oxyd  of  cobalt  to  76  of  ozyd  of 
manganese. 

Cupreous  manganese  is  found  at  Schlackenwald,  and  at  Camsdorf  near  Saalfeld  ; 
at  Lauterberg  in  the  Hartz ;  Pdokonite,  a  variety  of  it,  H.=8,  G.=2*6— 2*6,  is  from 
Chili,  where  it  occurs  with  ChrysocoUa,  (Richter,  Pogg.  zzi,  691 ;  Kersten,  Sohw. 
J.  lzTi,7). 


ATACAMTTE,  •/cwMtoft.    Salxkupferers,  W.    Remolinite,  B.  and  M. 

Trimetric  7:  7=112<^  20',  0:U=131o  29' ;  a  ;  J  .;^c=l-181 :1: 
1*492.  Observed  planes,  Tj  1,  l^  ii,  tS,  Ct,  *4,  K.  ii  :  vi  (ov.  H) 
«106O84',  ii  :  f4(ib.)=139°*S  1^  *•  1^  (top)=105o  40',  I:  1=143'^ 
42',  1  : 1  (mac.)=126^  40'.  Usual  in  moaitied  rectangular  prisms, 
and  rectangular  octahedrons.  Cleavage :  n  perfect,  li,  imperfect. 
Occurs  also  massive  lamellar. 

H.=3=3-5.  G.=4 — 4-3  ;  3*7,  Breit  Lustre  adamantine — ^vit- 
reous. Color  various  shades  of  bright  green,  rather  darker  than 
emerald,  sometimes  blackish  green.  Streak  apple-green.  Translu- 
cent— subtranslucent. 

Compontion, — Cu  Cl+sCu  £[=Ozyd  of  copper  66*8,  chlorid  of  copper  81*6, 
water  12-7=100.  Others,  as  that  of  Cobija,  afford  the  formula  Cu  Cl-f  86ud*=: 
Oagrd  of  copper  49*6,  chlorid  of  copper  27*9,  water  22 '6:=!  00.  Analyses:  1,  Ber- 
thier,  (Ann.  d.  Mines,  [8],  vii,  642);  2,  Ulex,  (Ann.  Ch.  u.  Pharra.  Iziz,  861). 

1.  Boliria,  Cobija,  CI  14-92        60-00        21-76,  Cu  18-88=200,  Berthier. 

2.  Chili,  "  1618        66*28         11-99    "  14  66,  gi  110=100,  Ulez. 

BwB.  tinffes  the  flame  bright  green  or  blue,  and  g^res  off  fumes  of  muriatic  aoid  ; 
on  charcoiu,  the  copper  is  reduced  to  the  metallic  state.     In  acids  easily  soluble. 

Tills  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  province, 
northern  part  of  Chili.  It  occurs  in  different  parts  of  Chili,  especially  at  Los 
Bemolinos ;  also  in  veins  in  the  district  of  Tarapaca,  Bolivia ;  at  Tocopilla,  16 
leagues  north  of  Cobija,  is  an  important  locality  in  Bolivia ;  with  malachite  in 
South  Australia ;  it  also  invests  some  of  the  lavas  of  Vesuvius  and  Etna,  being 
formed  by  the  action  of  the  volcano ;  Schwarzenberg  in  Sazony,  is  another  locality. 

It  is  sometimes  ground  up  in  Chili,  and  sold  under  the  name  of  Ar$enillQ,  as  aand 
for  letters. 
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II.  OXYDS  OF  ELEMENTS  OF  THE  ARSENIC 

GROUP. 

I.  ARSENIC  DIVISION. 

1.  ARSEKOLTTE  GROUP.— Composition  R  0*.     Monometric. 

AnUNOLITX,  AflO*.  SXNABMOIfnTB,  SbO*. 

2.  VALENTINITE  GROUP.— Composition  R  O*.    Trimetric. 

VALBmNiTE,  8b  0*.  I  Bismuth  OoHRB,        Bi  0». 

8.  KERMESITE  GROUP. — Composition  R  O',  (S  replacing  part  of  0).    Monoelinic 
KXBMXSITB,  Sb(0, 8)*. 

4.  CERVANTITE  GROUP.— Composition  RO*  or  RO'+RO*. 

Ckevaiititb,  8bO*-|-8bO». 

6.  VOLGERITE  GROUP.— Composition  R  0»+6H. 
App€ndix.--~BLKnfJxam,  ?b*  Sb  0*+4fi ;  AmnoLin. 

n.  SULPHUR  DIVISION. 

SUIiPHUROUS  ACID  GROUP.— Composition  RO*. 

SuipBuaous  Aon>,  8  0*. 
SULPHURIC  ACID  GROUP.— Composition  R  O*. 

SuiPHDuo  Aom,  8  O*. 
WOLFRAMINE  GROUP.— Composition  RO*.    Monometric 

WoLF&AMniB,  WO*.  MoLTBDnn,  MO*. 
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ABSENOLITE,  Arsenons  Acid.    Arsenite,  ffaid.    White  Arsenic    Arsenikbltlihe. 

Arsenic  ozid^,  ff, 

Monometric ;  f.  11.  Uetial  in  minute  capillary  cirstals,  stellarly 
aggregated,  or  crusts  investing  other  substances.  Also  botryoidal 
BAG  stalactitic. 

H.=l-6.  G.= 3-698,  Roget  and  Dumas.  Lustre  vitreous  or 
silky.  Color  white,  occasionally  with  a  yellowish  or  reddish  tin^. 
Streak  white.    Transparent — opaque.    Taste  astringent,  sweetSh. 

Oompotition. — ^2L8»Ozygen  24*24,  arsenic  BS-^fi. 

^  RK  completely  volatilized  in  white  fumes.     In  the  inner  flame  blackenii,  and 
gives  off  an  alliaceous  odor.     Slightly  soluble  in  hot  water. 

Found  acoompanying  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  etc,  at 
Andreaaberg  in  the  Hartz,  and  formed  by  the  decomposition  of  other  species.  Oc- 
eors  also  at  Joachimsthal  in  Bohemia,  at  Kapnik  in  Hungary,  and  in  the  old  mines 
of  Biber  in  Hanau. 


H.=5 — ^r-j.    •3'-=^^ — 5-1L    LnscDt  r«s»>Q&  indiniiig  to  sub- 
*is=iszi::i=L»*.     TrxificaPHE: — ^rcrwTiijBri.     CoJoricsB    or  grayish. 

szm»  I  X  £.  ic  jflihi  iOii  I  w  I  7.  :.  4£^=n^  akj.    Suta^ue  ix  rnxnaJdc  add.   KB. 
Ftviil  "liii^  Tr^vmiM  if  OnucKicsxtft.  Ajkoil  tf  Sbbh^  aid  dEao  froa^  Pcrmtck  nctr 


.  Tr?=:«r£v^   /:/=«»* S*':  />:  11=105^ 35';  a: 

zl      \.^\i:  -=?  ^S^s  :  1 :  :^^5<^x  Obmrred  pbmes.  /, «,  H 

, ^.^  Ik  4;.  r i    1*  :  l\  jydj.  =7«J^  3± ,  4» :  ii=129°  33', 

/:  ♦"*=111-  ZV,    Often  in  necungnLir  plates  with 
\        ^         J   ,   A^  laneni  i^iges  beveled,  and  in  acicnlar  rhombic 
pr&«nkk    CieaTage:  /,  highly  perfect,  easilj  ob- 
tained.   Twire :  plane  of  comp«:^irion  A,  produc- 

^>^^ ^         ing  an  agvjregation  oi  thin  plates.     Also  massive ; 

r  \\i    stnxctnreTamellar,  colamnar«  and  granular. 

^'  H.=^  <5 — 3.     G.=5-5665  crystak  from  Brmuns- 

dor£  Lustre  adamantine.  A  often  pearly :  smning.  G>lor  snow- 
white,  occasionally  peach-blastsom  red,  and  ash-grav  to  brownish. 
Streak  white.    Translucent — subtransparent.    Sectile. 

roflu»o«»/t9«.— SbO*=Oxy^«a  H^tS^S^,  aatunoBT  84-31.  Analysis  by  YanqneliB. 
(HauVVMin.  ir,  274k 

Oxrd  of  ABiimoBT  W,  IHi  aad  iron  J,  Silica  8=97. 

FiiM«  in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entirely  Tolatiliied. 
coTerinir  the  charcoal  with  a  white  coatin|r. 

Hi  is  species  results  from  the  alteration  of  gray  antimony,  natire  antimony,  and 
other  antimonial  orea. 

The  tabular  crystalliiations  of  this  species  occur  in  small  (quantities  at  Pmbnin 
in  IWhemia,  in  veins  traversing  primiOTe  rocks ;  and  the  prismatic,  at  Braunsdorf. 
noar  bVeiberg  in  Saxony.  MalacAa  in  Hungary,  Allemont  in  Dauphiny.  and  else- 
where in  Europe.  ...  , 

Afttimonophyllitt  contains  oxyd  of  antimony,  and  occurs  in  thm  inequiangular 
•ix-sided  pnsma     Locality  unknown. 
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BISMUTH  OCHRE.     Oxyd  of  Bismuth.     Wismuthochre,  IT.     Bismuth  Oxyd^,  H, 

Crystalline  form  not  observed.  Occurs  massive  and  dissemina- 
ted, pulverulent,  earthy ;  also  passing  into  foliated. 

G.=4-3611,  Biisson.     Lustre  adamantine — dull,  earthy.     Color 

freenish-yellow,  straw-yellow,  grayish-white.     Fracture  conchoi- 
al — earthy. 

Composition. — Bi=Oxygen  10 '36,  bismuth  89*66,  along  with  some  iron  and  other 
impurities.     Analysis  by  Lampadius,  (Handb.  z.  Chem.  Ann.  p.  286) : 

Oxyd  of  bismuth  86*4,  oxyd  of  iron  5-1,  carbonic  acid  4*1,  water  8*4=99. 

Suckow  obtained  for  another  derived  from  the  decomposition  of  aciculite,  (Die 
Verwitt  im  Min.  14),  Bi  96*6,  Xs  1-6,  Pe*.  !!•  2-0=100. 

B.B.  on  charcoal,  easily  reduced  to  the  metallic  state,  and  subsequetitly  the 
greater  part  may  be  dissipated. 

Occurs  pulverulent  at  Schneeberg  in  Saxony,  at  Joachimstahl  in  Bohemia,  and 
with  native  gold  at  Beresof  in  Siberia.  Dr.  Jackson  reports  an  oxyd  of  bismuth 
not  carbonated,  as  occurring  with  the  tetradymite  of  Virginia.  An  earthy  steatitic 
mineral  from  Agnes  in  Cornwall,  afforded  Macgre^or,  Oxyd  of  bismuth  28*8,  car- 
bonic acid  51*8,  peroxyd  of  iron  21,  alumina  7*6,  silica  6*7,  water  8*6. 

EERMESITR  Red  Antimony.  Rothspiesglaserz,  W.  Rothspeissglanzerz,  Hatit, 
Antimonblende,  L.  Antimoine  Hydro-Sulfurd.  Antimoine  Oxyd^  Sulfur^,  H. 
Pyrantimonite,  Br.     Pyrostibite,  Ul     Kermesome,  Chapman,     Kermes,  B.  d;  M. 

Monoclinic.  C=77°  51' ;  0:  w=102°  9',  O :  li  (plane  on  acute 
ed^)=115°  36^  0  :  ii=Ur  57'.  Cleavage :  basal.  Usually  in 
tuite  of  capillaiy  crystals,  consisting  of  elongated,  slender  six-sided 
prisms. 

H.=l — 1*5.  G.==4:'5 — 4:-6.  Lustre  adamantine,  inclining  to 
metallic.  Color  cherry-red.  Streak  brownish-red.  Feebly  trans- 
lucent.   Sectile.     Thin  leaves  slightly  flexible. 

Composition. — SbO*+2SbS*=Oxyd  of  antimony  80*2,  sulphuret  of  antimony,  69*8 
=100.     Analyses :  H.  Rose,  (Pogg.  iii,  458,  the  sulphur  separately  determined): 

1.  Antimony  74*46,  oxygen  6*29,  sulphur  20*49. 

2.  "  76*66,  •'       4*27,  "       20*49. 

B.B.  fuses  readily  on  charcoal,  and  at  last  is  entirely  volatilized.  In  nitric  acid 
it  becomes  covered  with  a  white  coating. 

Results  from  the  change  of  gray  antimony.  Occurs  in  veins  in  quartz,  accom- 
panying gray  and  white  antimony,  at  Malaczka  near  Posing  in  Hungary,  at  Brfiuns- 
dorf  near  Freiberg  in  Saxony,  ana  at  Allemont  in  Dauphiny. 

The  tinder  ore  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

CERVANTITE,  D.    Antimonoxyd.    Antimonsaures  Antimonoxyd.    Antimonocher, 

in  part. 

In  acicular  crystallizations.  Also  massive,  as  a  crnst,  or  a 
powder. 

G. =4-084.  Lustre  greasy,  bright,  or  earthy.  Color  Isabella- 
yellow,  sulphur-yellow,  or  nearly  white. 

Com/>o*»<«m.— SbO'-f-SbO*=Oxygen  19*9,  antimony  80*1.   Analysis  by  Dufrenoy  : 
O  Sb  Ca  C  Pe 

16*86  67*60  11*46         1*60  tn«o/.  2*70=99*80. 
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C  B«Qb]  obtamed  &om  n««d1e  crjrBUls  from  P«r«ta,  Ttxscany,  O  19  47,  Sb  78-83. 
Fe    rSJS,  g&ngae  0^5^100  80,  giving  the  Mine  formula,  (Amer.   Jour.   Set.,   [i], 

li.B.  iofnaible;  but  euilj  reduced  ou  cborcoaL  Soluble  in  mun&tiG  ftcid.  Faund 
vrtth  grny  «iitioioitj,  »iid  reauHine  from  lU  alteration  at  CerT&otei,  in  Galicia, 
Bpuiiif  Cuaxeliea  m  AuTergne,  Feleobanja,  Kremnits  and  eliewbertt  in  Han- 
gary. 

BnBiooNisK,  £e%id  (Anti  mo n ochre,  Spieoglanxocber,  Ha%^^  Stiblite,  Blnm,^)  k 
conaiderod  a  inixtiire  of  Taleatinite,  cervantite,  and  hydrous  antimoule  acid,  bv  6. 
IL  0.  Yolger^  (Entwick.  Min.  1864,  72).  It  occur«  maaaive,  and  yellowiah  in  ccdo?; 
11,=^ '6.  G.=fi-2S.  Blum  and  Delfis  obtained  in  an  analysis  (J,  t  pr.  Chaia  xl, 
S18),  O  19*M,  ab  75*83,  As  tr.,  H  4*63.    From  Goldkrouach  in  Bayaria. 


YOLQERITE.     Hydrous  Antimonio  Acid.     Antinionocber,  in  park 

A  white  powder  or  eruet  ocurrin^  with  cerrantite,  and  resulting  &om  il«  alt^ 
ntion,  having  the  formula,  according  to  Volger,  (Entw,  Min.,  77),  Sb  0'-J-6  fi=^ 
oxygen  18*6,  antimony  60*3,  water  21 U 

A  white  antimony  from  the  province  of  Ckfnstantine,  Al^ria,  analy««d  by  IL 
Cumenge,  (Ann.  d.  M,  [4],  xx,  SO)*  afforded  0  17,  Sb  62,  ]G[  15,  Fe  1,  gangue  B=s^^ 

BLnyiamrc,  Nieol,  (Bleinidre,  /Taw*.  Antimonate  of  Lead.  Antimontaurft 
Bleioxvd,)  Probably  a  meehauical  mixture  of  lead  and  ttiitiinony  ochrea.  Uccun 
amornoous,  reniform,  tpheroidal ;  alao  earthy  or  in oruBtitig;  structure  often  curved 
lamellar.  11,^-1,  Q,^S'933,  Karston  ;  4'6 — i*7&,  llermaDn.  Lustre  reai  no  us,  dull, 
or  earthy.    Color  gray,  brownish,  yellowish.    Btreak  grayish  or  yellowish.   0|;ia<|afL 

Oompontion,  —  Ph*  5l>-|-4fi,  aooordingto  Herman n^Ajitimonic  acid  8 rs,  oxyd  of 
lead  «i'0,  water  6 '7.  Analyses:  1,  Plaff,  (Sehw.  J.  xxTii,  1);  2,  Hermanii,  (X  t  pf. 
Chem.  zzxiT,  179): 

h  ^  431>«,  la  l«-42,  H  S;M0,  Cii  8  24,  9e  0*24,  5i  a'44,  B  0il2,  FaMn  SM 

«  ^  vv  =ia8*«»,F. 

1  Bb  81^1,  l*b  01*88,  It  fl  46=100,  Hermann* 

B.B.  on  eharconl  fusts  to  a  metal  lie  global  e,  gives  out  ftmiet  of  antimony,  aod 
flnally  yieldti  a  bt^ad  of  lead.  From  Nertaehinsk,  Siberia,  and  snppoaad  to  *r«iult 
from  tlte  decompoittion  of  other  or^  of  antimony. 

AMMIOLITE,  D.     Antimonite  of  Qniokatlver,  Domeyko.     Annalea  des  Min««,  Itli 
s«r.  vi,  163.     Quockailberoxyd  Antimonigsauree. 

A  red  powder,  consisting,  according  to  Domayko,  of 

Sb  12*6,  %  14-0,  Fe  22'8,  8i  265,  fi  and  loss  24*7=:T00, ' 

being  ati  antinionite  of  riiiicksilver  mixed  with  clay  and  hydrat^^d  oxyd  of  iron. 

From  the  mines  of  mercury  in  Chili,  accompanying  oree  of  antimony^  copper, 
and  m*^rcnry.  Also  ut  Silberg,  near  Olpc,  Westphalia,  where  it  is  prodinvd  by  ll»« 
deyoiHpoflitfon  of  n  cjuielciilver  gray  copper.     The  name  Ammiolite  ia  derived  from 

mftmtor^  vrTtnilton. 

This  ntinoraJ  may  be  only  a  mixture,  and  is  therefore  placed  here  with  the  oxydi^ 
rather  than  among  the  salta. 


OXYBB  OF   BTJtPHUE,   TUNGSTEN,  ITO, 
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^n,  OXYDS  OF  SULPHUR,  TUNGSTEN,  MOLYBDENUM, 

ETC. 

SULFHimOUS  ACID. 


Gaseous.     G.=2'234,  Tlienard. 

'  pungent. 


Colorless.    Taste  acid.    Odor 


Hlciixi' 


Composition. — S^Sulphur  50*0,  oxygen  50*0.  Biflaolrefl  reaiiily  in  water,  forming 
ftcid  solution,  which  reddenfi  Yeg«table  bines;  destrojs  lire 
hmatioD. 


acid  solution,  which  reddenfi  Yeg«table  bines;  destroys  lire  and  extinguishes 
ibnatioD. 
Sulphuroas  acid  is  evolved  from  most  active  volcanoes.     Tlie  sniphnr  about  vo!- 
is  sometimeii  produced  by  the  meeting  of  this  gaa  with  snlphuretted  hydro- 
afliDg  a  mutim  decoinposition  and  a  deposition  of  sulphur. 


CMIO^  IS  SOD 

ri,  oaofliDg 
Liquid. 


SULPHURIC  AOro. 


Odor  pungent.    Taste  intense- 


I       abo 


Liquid.     G.=1'85.     Colorless, 
ly  acid. 

Compcuition, — tt  §=dSnlphuric  acid  81 '6,  and  water  18*4^=1  CM). 

This  acid,  in  a  dilute  state,  lios  been  fonnd  in  the  neighborhood  of  several  vol* 
eanoea.  It  occurs  near  Sienna^  in  the  cavities  of  the  small  volcanic  mountain  named 
Zoeolino,  and  in  a  cavern  near  Aix,  in  Savoy.  Water  strong  with  snlpburic  acid 
occurs  at  Alabama,  Gcnessee  Co.,  N.  Y. ;  also  at  Toscarora^  near  Brantford,  at 
Chippewa,  Niagura,  and  at  St  David's,  Canada  West.  The  first  alFurded  W.  J. 
Craw  and  H.  Erni  for  lOQQ  parts  of  water,  (Am.  J.  Sci.  [a],  ix,  449 : 

Frees     ^e§      *IS'      CaS      figS       ftS       JTaS        Si        NaGl 

2-0122    0-4366   0"3702    11066    0  4592    OlOBl    0*1196    0*0666     — =4 '67 60,  Erni, 

2-0070   0'426«   0'32S2    11161    0  5805   0-0822    0l>946    Oi)863    0^684=4 -6848, Craw. 

The  specific  gravity  of  the  water  is  1*00482  at  15**  C,  ErnL 

The  TBscarora  water  afforded  T,S.  Hunt  4*2  parts  of  sulphnric  acid  in  lOOO,  with 
above  2  of  the  sulphates  of  iron,  alumina,  lime,  magnesia,  besides  traces  of  alkalies, 

id  some  Bul I diuret ted  hydrogen,  {Logan's  GgoI.  Rep.   1S47,  160)»    Snlpburic  acid 

lults  from  the  oxydation  of  sulphuretted  hydrogen. 

ParAmo  de  Ruiz  m  Kew  Granada,  and  Rio  Vinagre,  are  voleanic  localities. 


WOLFRAMINT:,  LetUofii  and  Greg.  Tungstic  Ochre,  B,  Silliman,  Am.  J.  Sci.  ir.  52, 
Tungsten  ochre,  Nicol.     Wolfracnochre,  Hau».    Seheetsaure,  Ncmmann* 

Monometric.     In  cub©^,  ako   pulverulent  and  eartliy.     Color 
bright  yellow,  or  yellowish-gi'een. 

(hmpo^iion^ — W  or  pnre  tungstic  acid=Oxygen  20*7,  tungsten  795. 

B.B.  on  charcoal  becomes  black  in  the  inner  6ame,  but  infuatble.  A  clear  j^lasa 
in  the  outer  flame  with  borax ;  with  more  of  the  mineral  cnumel- white  on  cooling  ; 
in  the  inner  flame  a  yellowish  glass,  biit  if  a  larger  proportion  be  added,  it  is  blood- 
red  on  cooling. 

OoeuTB  at  Lane's  roinc,  Monroe,  Ct,  filling  small  caritics  in  other  ores  of  ttingaten, 
or  eoating  them,  and  has  resulted  from  their  decomposition.     Also  found  at  St.  ^ 
Leonard,  near  Limoges,  rarely  in  difitinct  cubes  of  a  snjphnr-yellow  color  on  wol- 
fram and  quartz,  a  fine  specimen  of  which  is  contained  in  the  eahtoet  of  M.  Adams 
of  yaris;  also  with  wolfram  in  Cumberland.     Aliio  in  Cabarras  Co.,  N,  C. 
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MOLVHDTNK,  Letttom  and  Orrg.     Molybdena  Ochre.     Molybdanocher,  JSTmnUn. 

An  earthy  yellow  powder  or  incrustation. 

Oompontion. — Sl<)=<")xygen  84-29,  molybdenum  66*71. 

H.J).  on  charcoal  fuses  to  a  slag.  With  borax  forms  a  colorless  glass  in  the  outer 
flame  and  a  brown  glass  in  the  inner.  Reduced  with  soda.  Easuy  soluble  in  mu- 
riatic a4!i<i,  and  the  solution  is  rendered  blue  by  metallic  iron. 

OccurH  with  molylHlonitc,  from  which  it  is  probably  derived,  at  the  Ibreipi  lo- 
ea1iti<Mt  of  this  species ;  also  at  Westmoreland,  N.  H.,  and  Chester,  Delawaz«  Ca, 
Pennsylvania. 

MolybtUttt  of  Iron  ^— Deep  yellow  and  sub- fibrous,  or  in  tufted  imperfect  crystals; 
and  also  pulvorulont  According  to  an  imperfect  analysis  by  D.  D.  Owen,  (Proc 
Ac.  N.  H<-i.  Philad.,  vi,  108).  contains  So  40,  Pe  85,  Ag  2,  Alkali  8,  fi  16.  RR  ' 
easily.     From  the  gold  region,  California,  near  Nevada  City. 


Til.  OXYGEN  COMPOUNDS  OF  CARBON,  BORON, 
AND  SILICON. 

('arhonio  acid,  0. 

Sahhou.n,  B. 

QUAHTX,  3i. 


CARBONIC  ACID. 

(IjiHiMms.  (}.=l'524r).  Colorless.  Taste,  slightly  acid.  Ex- 
citoH  H  puiigoiit  HoiiHation  in  the  nostrils,  and  destroys  life. 

(hmponiiion. — 0=C'arbon  27*27,  oxygen  72*78.     Extinguishes  combustion. 

Kvolved  from  many  mineral  waters,  and  also  about  some  volcanoes.  Tlie  Sara- 
toga and  Hallston  waters  owe  their  briskness  to  this  gas,  which  is  constantly 
Mcaping.  The  mineral  waters  of  Qermany  are  famous  localities.  Near  Naples,  on 
lake  An>an<i,  there  is  a  small  cave  called  Grotto  del  Cane,  which  is  filled  with  ear- 
iNmie  acid  to  the  level  of  its  entrance ;  the  lake  is  supposed  to  occupy  the  crater 
of  a  volcano  and  the  hot  baths  of  San  Germano  are  situated  on  its  banks. 

SAHSOLIN,  ReuM9,    Boracio  Acid.    Acid  boracique,  if. 

Tricliiiic.  /:  /=118o  30',  O  :  I=9o^  3%  0  :  T=SO<'  33' B.  and 
M.  Twiim,  connxmnded  parallel  to  the  base.  Cleavage:  basal 
very  perfect.  llHually  in  small  scales,  apparently  six-isided  tables, 
and  ulHo  in  stalactitic  forms,  composed  of  small  scales. 

II.=  1.  (}.  =  1*4S.  Lustre  pearly.  Color  white,  except  when 
tinged  yellow  by  Hulphiir;  sometimes  gray.  Feel  smooth  and 
iinctuouH.     Taste  acidulous,  and  slightly  saline  and  bitter. 

CompotUion. — nft'=Boracio  acid  66*4,  water  43*6.  Tlio  native  stalactitic  salt, 
aeconiing  to  Klaproth,  (Beit  iii,  97),  contains  mechanically  mixed,  sulphate  of 
magnesia  and  iron,  sulphate  of  lime,  silica,  carbonate  of  lime,  and  alumina.  Erd- 
niann  has  stated,  (.1.  i  pr.  Ch.  xiii,  7,  8),  that  sassolin  contains  .Si 8  per  cent  by 
weight  of  ammonia,  and  instead  of  being  pure  boracic  acid,  that  it  is  a  borate  of 
Mnmooia. 


QITAjmS. 


FoBes  tn  m  mnd\^,  sod  At  fint  tinge*  the  fl»»me  green  ;  bntfcmSeelor  disappears 
when  the  water  ofcrystalliiciitiou  has  evaporated.  The  cooled  gloUuJe  ia  gladiy,aiid 
Opuqtie  if  any  o p^uiu  h  preei^nt. 

FoiumI  abuuaantly  ia  tho  cTat«r  of  Vulcatio,  one  of  the  Li  pari  isles^  foi-mitig  a 
layer  ou  the  nulphiir,  and  around  the  fumarolcia  or  exits  of  the  lulphiireons  cxhala- 
tiooB.  It  is  ohtairied  for  the  arts  from  th«  volcanic  famarolea  of  Tnucany*  Tlie  firat 
locality  known  waa  at  Saftso,  whence  the  name,  Sasaoh'n.  The  hot  sapors  at  the 
lagooDB  or  boiliuf^  aprinjj^  of  Tuscany,  eonHiM  larjgely  of  Wracie  iieid.  The  vajHrra 
at^  made  to  pa-'^s  through  water^  vhieh  ahftort^  the  horacic  acid ;  the  waters  are 
then  evaporated  by  means  of  the  steam  from  the  springa.     They  yield  aeveii  to 


d^bt  thousand  puutida  tro}'  per  day. 
Theae  J 


\  lagoons  spread  over  a  surface  of  a1>out  30  mile«,  and  in  the  distance,  clouds 
of  Tanor  are  seen  rising  in  large  voluiiieis  among  the  mtiutitaina.  On  approaching 
tbe  placea,  the  earth  seems  to|>our  out  boiling  water,  a*  if  from  volcanoes  ef  various 
alses,  and  the  heat  in  the  immediate  vieitiity  is  iiitolt^rable  and  the  snlphurona 
smells  suffocating.  (Am,  Jour.  Sci^  xxivii,  iSsfl,  270,  and  [2]»  ix,  xi*  iy» ;  Quart 
J.  GeoL  Soc  yi,  867,) 


QUARTZ.  Flint  Bilex  Chalcedony,  Agate.  Jasper.  Homstone.  Cat>  Eye, 
Amethyst  False  Topajt.  Rose  QuarUs,  Prase.  Chrysopraaeu  Cantalite.  Iron 
Flint     Heliotrope.     Eisenkiesel     Berg-cry  stab     KauEedon. 

Eliomlmliedral  i?:  Ji=9V  15',  O  :  R^im""  13' ;  a^VO^m. 
Observed  planer :  rhomboliedrons,  ^,  1  (i?),  |,  2,  3,  4,  5^  6,  -11, 
-7, -J, -i, -|, -1, -4;  pyramids,  12,  22;  gyroidal  forms,  between 
92  and  i  to  left,  I  3f,  I  ^,  I  5^  I  6|,  I  8f,  I  13f|;  ib.  between 
22  and  i  to  rigbt,  r  V  V ,  r  f  5,  r  3|,  r  '/  V.  '^  V  V>  r  4J,  r  13 
j|;  llh  betweeen  22  and  ^  f  f,  1 1;  between  22  and  -1,  J|; 
priams  i,  i  2,  if,  *|.  llemihedrat,  or  tetartohedral  in  22,  and  all 
the  fornLs  following,  of  the  above,  excepting  i  and  t  2.  Faces  li 
otlen  brighter  than  -1 ;  i  generally  striated  horizontally. 


sas 


sse 


SS9 


340 


MSA 


887 


S42 


M3B 


7?— U1M7' 
|=:^154M3' 
2^158**  31' 
3=lfi5^  IH' 
22=^:142^2' 
^"^  55' 
31' 


a|=i54*' 

4|  =  16P 


;  ^=^UV  59' 
:  H^nV  8' 
13U^174<»3^ 

H(ov.  22)= 125^*28' 

||(ov.22)=ll8n' 
t  =120^ 

/J^iir  33' 

19 


a  :  1  -(ov.  i)=103<5  34^, 
7?  :^l(a<^\)=  133^44'. 
Ii:i  (ov.  22)^113^8, 
/?:  22=15^6'. 
i?:|^=lT5M': 
-1 


•  **^167^40, 
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Cleavage:  jB,  -l,and  i  very  indistinct ;  sometimes  e£fected  by 
pinning  a  heated  crystal  into  cold  water.  Twins:  face  of  com- 
position, <?,  (basal  plane);  plane  truncating  pyramidal  edge, 
(£  842);  Jij  (f.  343  A,  B,  (Rose),  opposite  views  of  the  same  crys^ 
tal).    Tlie  two  crystals  in  twins  compounded  parallel  to  e>,  some^ 


844A 


»44B 


844C 


Quebec. 


Milk  Bow  Quarrj. 


846 


times  penetrate  one  another  very  irregularly,  while  the  external 

£  lanes  are  regular  and  even.  Also  t  345,  346,  metagenic  twins, 
).  131).  Figs.  188, 189, 193  represent  distorted  crystals.  Also 
stalactitic  and  mammillary  forms.  Often  massive,  either  impal- 
jwble,  or  coarse  grannlar.  Sometimes  coarsely  tabular  and  re- 
ticulated. 

H.=7.  G.=2-5— 2-8 ;  2-6413— 26541, Beudant ;  26701, HaQy. 
Lustre  vitreous,  sometimes  inclining  to  resinous;  splendent — 
nearly  dull.  Colorless,  when  pure ;  often  various  shades  of  yel- 
low, red,  brown,  green,  blue,  olack.  Streak  white,  of  pure  vari- 
eties; if  impure,  often  the  same  as  the  color,  but  much  paler. 
Transparent — opaque.  Fracture  perfect  conchoidal — subconchoi- 
dal.    Tough— brittle— friable. 
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i^imipanUion^ — ^Pare  silica  in  the  toeolubk  etatc,  thnt  is,  not  taken  up  by  n  potaali 

'titiou.     Impure  varietiea  contain  variable  quiintLtieti  of  oxyd  of  iron,  alumina, 

'd  of  manganese,  nickel,  die.     13.  B.  fUonc  undergot'i^  no  eLunge,  but  with  ioda, 

BS  rco^iily  with  eflFerveece nee  to  a  tninsparent  g\asis, 

[The  varieties  arise  either  from  erfrttjilliyjiliflti,  mode  of  formation,  or  impurities; 

1  arc  nattiraUy  distributed  intrO  three  series.     (Ist)^  pr^aenting  thv  bright  glassy 

atre  of  broken  ouartz  cryttal ;  (2d),  preaentiug  the  J5b9teniiig  Mibvitrtoua  or  waxy 

lustr*?,  nnd  trandnceney,  or  atabtransparency  of  Chalcedony;  (3d),  with  the  nearly 

doll  lustre,  dull  colors,  and  opacity  of  Jasper. 

L   The  vUreout  varittiet. 

Jtock  ertfttai  indudes  pure  crystals  of  quartsL  Tliis  stone,  when  cut  for  jewelry, 
is  ciilled  *'  white  stone."  An  aH^attd  variety  contains  whitiah  impurities  or 
opacity  arranged  along  the  diametral  planes. 

AmethifU  is  a  clear  purple  or  l/luieb-viidet  variety  of  quarts  crystal.  Tlio  color 
ifl  supposed  to  he  due  to  a  small  percentaf^e  of  oxyd  of  manganese.  But  Heintz. 
in  an  analysis  of  a  Brazilian  specimen,  obtained,  b^dei  silica,  0  0187  oiyd  of  iron, 
0*6^36  lime,  0-01:^3  mognesiJi,  and  0D416  aoda;  and  he  csonsiders  the  color  owiag  to 
a  compound  of  iron  and  sodiu 

Ro9e  quartz  has  a  rose-red  or  pink  color,  and  is  transparent,  or  nearly  so.  G. 
2*6^69  before  heating,  2*6578  after  heating,  K  Wolff.  It  Weomcsycry  pale  on  eJi^ 
poflure  to  the  light  Usually  massive,  and  oft«n  miic'h  cracked.  Tlic  lustre  is  vit- 
reoQft,  sometimes  a  little  greasy.  The  color  is  attributed  b^^  Foohs  to  oxyd  of  tita- 
miQin,  who  detected  1  to  1 J  per  cent,  in  specimena  from  llabeasteiD,  near  Bodenmais. 
Berthier  states  that  the  color  is  due  to  organic  matter.  It  probably  arises  from 
manganese,  the  color  being  similar  to  that  of  manganese  spar, 

Jfaljie  topaz  is  a  light  yellow  pcllueid  variety  of  quartz  crystal.  It  resembles  yel- 
low topaz,  but  is  distinguished  by  it*  erystalltne  form,  and  the  absence  of  cleavage. 

Smoky  quartz,  or  Caitngo^rm  tione,  has  a  brownish  smoky  tint.  Tlie  crystals  are 
often  pcifueid ;  but  occasionally  the  color  is  so  deep  as  to  render  them  nearly 
opaque,  except  in  thin  fragments. 

Jitlhf  ^uarti,  as  the  name  implies,  has  a  milk-white  color.  It  is  a  massive  vit- 
reous variety,  and  one  of  the  most  common.  It  has  sometimes  a  ffftat^  lustre,  and 
is  then  ealle^l  greasy  quarts, 

Pratt  is  a  leek  green  variety  of  massive  quartz. 

Aventurinr  q\tartz  is  minutely  spangled  throughout  the  mass  with  yellow  sca1««. 
It  IB  ttsnally  translucent,  and  of  a  gray,  brown,  or  reddisb  brown  color. 

Sideritf,     An  indigo  or  Berlin-blue  variety,  from  fi oiling,  nour  Saltstburg. 

F^rru^inou*  qttart2  U  of  an  opaque-red,  brownish-rod,  or  ochre-yellow  color, 
which  is  due  to  oxyd  of  iron.  It  occurs  in  distinct  crystals ;  the  crystals  aro  some- 
times minute  and  aggregated  into  masses,  like  the  grama  of  sand  in  sandstone. 

IL  Chaiewhnic  varietiei. 

Chalcedony  bos  usually  the  subdued  lustre  of  wax,  either  transliucenfc  tir  Huhtrann- 
parent;  some  milk-white  varieties  opaque.  Occurs  in  mommillary  and  botryoidal 
shapes  :  also  as  stalActttes,  iu  cavities  liijied  or  roofed  with  chalcedony.  According 
to  Fueh?,  it  18  true  quartz  with  some  opal  disseminated  through  it. 

ChryopraM.  An  apple,  or  leek- green  variety  of  chalcedony ;  it  is  colored  by 
ftiokel 

Carnelian,  A  reddish  variety  of  chalcedony,  genorallj^  of  a  clear  brizht  tint. 
Passes  into  common  chalcedony  through  grayiah-red  varieties.  Ileintz  by  his  anal- 
ysis Bhows  that  the  color  is  due  to  oxyd  of  iron ;  he  found  peroxyd  of  iron  006t» 
per  cent,  alumina  O'OSl,  inagnesta  0028,  potash  0"<X>43,  soda  0-075. 

Bard,  a  deep  brownish-red  chalcedony,  of  a  blood-red  color  by  tranamittcd  ligl;t. 

Ayatr,  a  variegated  chalcedony,  the  colors  in  clouds,  spots,  or  bands,  the  banded 
eonaisting  of  parallel  or  concentric  layers,  and  cither  in  straight,  circular,  or  xigzag 
iormn,  'Hie  lost  are  called  fortification  agates,  from  a  rcscmblanec  to  the  angular 
^^^Jines  of  a  fortification.     In  other  agates  the  colors  are  owing  to  foreign  matter 

leininnted  through  the  moss.  Most  agate  or  Moeha  aton^  is  a  chalecdony  con- 
ining  within  d««ndritic  or  moss-like  delineations  of  an  opaque  brownish-yellow 
eolor,  which  are  due  to  oxyd  of  manganeee  or  iron. 


Irfif  jE5-i-3II^ 


•jmn-'  -'•:iii»r-  -slifTs.  -aHl — -jkMix-n.  Tn  »»-  i  -••!irit«»i   »r  ik^.-.ieo.     "^kf^f^  ^iBqaSrint 

^nnwn»»f#-.      i*s-*n:*i-r  "fi::-.  -itr  3D"--  "-'•.rv  "Hi*  i-B-^tr*  jbT^  foiwiort.     €htrt 
»  1  vm  1r^.'Jl  cr'LtrL  1'  i^'-iar.**ii*.    lOtc  "•«  la^"  iiuivii>  'finrr  rit^  3ba3Mac  lb 

-?*-»n»*t     i  maTL-*  -Tn*s'ii'-«r  -nsuar^wn-^  luurimiainnr  . 


Bac  tia;'   ikiii  iiif'v'-^  i-ioL  -t-ik  .iie^«r?  JL  :«t>ii;r  Tishut  i<i  11^  t>be»  :^tc«  sfe*  Uiv- 
Z'tigUcti  trim'    7mt"UKimt!.    pr  l^tMsuct.     ±.  -rc^-tic  luktk  fC^M^qn  iCAM  «r  fiatr 

m.%ie^  i»  ft  ^3inT,    *H:_i^    :iiiru.     T!lj»  '.•ktl  -^  La*:    ft«c*' fi  :■:  4  *^^  '^**  rarirtr  of 

iir  '.'•.^  M-'-'Mi-tr  fcii  >*"i--ic  :c»*i  'hLa. 

T*. -.•»-•.■-.  -rir*  t*-rij  S*7»-*:i*  *.t-*  rijZk  I2.  ic  T-»*?»z.  >«.  r^-^rrrrlr^  i=  tLc  fev- 
er it.. r  '.f  :•*  '.liJk  fir~iT.;'c  i:  •i-rrLi=.  iJrj-l^L  rr  i  ««wvi«r«.  krv  fcvad  br 
J.  1.  '55'*}  1..  ::l'.4.^  t  1.  if  r  :-i!i;.  ■:  ^-aw**  *,.-:*  k-I^V.*  .-  Kxciic^SLt  of  ««iiiti'e 
f«U.*£.  or  H>ifc  :z,  •■■.■ll:i^  :£  "'7''^  ▼€««"-?  lii  41^:;  of  ir  *•:  I" * !-  «£!:.-«.  vi;&  14 '50 
alnxLi^-A.  ^v:.    '^  *.  'ri-tc  >:•£.  *!,:-,     !:  i*ti*r»r  ?.-»?*  r«l*:«^  to  ^F^ 

Or-3mH^.7r  -pt^'^  li  &  r^AMiT.:  ;:L*ru  rxk_  .f  *  crkL:il*r  icircrv.     It*  colon  tff 

BmArftow  i *  *  t^: : ^Iat  5 ! i : t  :  -itrM  r:*;  t  /* l:ks% C-'  K -^^ l« h i r frt- ■  i*  a  fliaty  fi*- 
mI«  nxrk.  jr^J.  tlAik  '-'r  rrvecifh.  .>««ditf.-«<  'sscaHv  «.v£«i«i«  i»(  qnartx  mbiI 
FUxibU  tandn^ne  it  4  n*e;Ic  Tan«?y.  th:^  5l*l«  •''f  vhiA  4r«  fi^aewb^t  flexible ;  it 
ii  a  TarirtT  of  :t**.-o!3n.::«L  Si^i^Ji^J  ftr'^  b  vood  f-«:ri£«^  by  ixlioa  or  qnaitz. 
It  ha»  Gi^iAlly  thr  »tn::T::r^  of  ;b«  ^-ri^rLAl  vood.  A  drli^a:«_s^5r\>%4  f»artx  cwevn 
•t  Ormns^  riV*r,  near  tL*  ''aj-*  ef  t";oo-l  Hoj^ 

I/awtmU  U  a  nazuc  civ  en  to  pfrradomorj'hviu  qoarti  harini;  the  fonn  of  Dmtko- 
lit^   ' 

Quartz,  in  tome  of  lit  rarietie?.  occur*  in  almort  trtrx  ro«;k-«tratiim.  It  »  an 
MS«ntia)  con«tita«ot  of  jrraxiitip.  ^eiM,  and  miea  *Iate.  and  other  allied  rooka.  TTie 
chalcedonic  varietitw  oooar  pnncii«1Iy  in  tbe  Te*icular  caTitie»  of  baaaltic  and  al- 
lied rocluw  >1int  oircara  im^teijdea  in  chalL  HornMone  i»  M>inetini^*»  inil^edded  ia 
linio»tone.  Jmupvr  it  aMociat«d  with  limestone,  like  homstone,  and  al»o  vith  basal- 
tic rocki  and  porphyry. 
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Switzerland,  Danphiny,  Piedmont,  the  Carrara  quarries,  and  nnmerous  other 
foreign  localities,  aflrord  fine  specimens  of  rock  crystal.  Tlie  most  beantiful  ame- 
thysts arc  brought  from  India,  Ceylon,  and  Persia,  where  they  occur  in  geodes,  and 
as  pebbles;  inferior  specimens  occur  in  Transylvania,  in  large  crystalHne  groups; 
in  the  vicinity  of  Cork,  and  on  the  island  of  May,  in  Ireland.  Tlie  faUe  topaz  is 
met  with  in  Brazil  Rone  miartz  occurs  in  a  vein  of  manganese,  traversing  the 
granite  of  Rabenstcin,  near  Zwiesel,  in  Bavaria.  Prase  is  found  in  the  iron  mines 
of  Breitenbrunn,  near  Schwartzen berg,  in  Saxony.  The  amygdaloids  of  Iceland,  and 
the  Faroe  Islands,  afford  magnificent  specimens  of  Chalcedony;  also  IlQttenberg 
and  Loben  in  Carinthia,  &c.  A  small  blue  variety,  in  cubical  crystals,  (pseudo- 
morphfl  of  fluor),  occurs  at  Treszytan,  in  Transylvania.  Tlie  finest  carnelians  and 
agates  are  found  in  Arabia,  India,  Surinam,  and  Saxony.     Perthshire,  and  other 

Sarts  of  Scotland,  afford  smaller,  but  handsome  specimens.  Ckrysoprase  occurs  at 
'osemQtz  in  Silesia.  Aventurine  auartz  at  Cape  de  Gata  in  Spain.  CaVs  eye,  in 
Ceylon,  the  coast  of  Malabar,  and  also  in  the  Hartz  and  Bavaria.  Plasma,  in  India 
ana  China,  whence  it  is  usually  brought  in  the  form  of  beads.  Heliotrope,  in  Bu- 
charia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Float  stone,  in 
the  chalk  formation  of  Menil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines. 
The  banks  of  the  Nile  afford  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in 
Siberia,  Saxonj,  and  Devonshire.  A  yellow  jasper  is  found  at  Vourla,  bay  of  Smyr- 
na, in  a  low  ridge  of  limestone,  to  the  right  of  the  watering  place,  between  the 
harbor  and  the  nigh  hills  back.  It  is  associated  with  opal,  chrysoprase,  and  horn- 
ttone,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  hornstone, 
whieh  is  found  in  various  parts  of  the  a<ljoining  country,  and  also  at  Napoli  di 
Romania,  in  Greece.  The  plains  of  Argos  are  strewn  with  pebbles  of  red  jasper. 
A  Tariety  of  sandstone  occurs  in  thin  layers  at  Villa  Rica,  Brazil,  remarkable  for  its 
flexibility,  owing  apparently  to  the  dissemination  of  small  scales  of  mica  through 
the  mass ;  a  similar  ^216/^  sandstone  occurs  in  the  North  Carolina  gold  region. 

Qnartz  crystals  are  abundant  in  Herkimer  Co.,  N.  Y.,  at  Middleville,  Little  FaUs, 
Salisbury,  and  Newport.  They  lie  loose  in  cavities  in  the  calciferons  sand-rock,  or 
imbedded  in  loose  earth,  and  sometimes,  according  to  Beck,  in  powdered  anthracite. 
Fine  dodecahedral  cryst^s  are  obtained  at  the  beds  of  specular  iron  in  Fowler, 
Hermon,  and  Edwards,  St.  Lawrence  Co..  New  York.  In  Gouvemeur,  crystals  oc- 
cur with  tourmaline,  <kc.,  in  limestone,  which  have  rounded  angles  as  if  they  nad  been 
partially  fused.  On  the  banks  of  Laidlaw  lake,  Rossie,  there  are  largo  implanted  crys- 
tals. 'tn%  Sterling  ore  bed,  Antwerp,  Jefferson  Co.,  affords  interesting  dodecahedral 
crystals.  Four  miles  east  of  "Warwick,  crystals  presenting  the  primary  form  occur 
in  jasper.  At  Palatine,  Montgomery  Co.,  crystals  occur  having  one  end  terminated 
with  the  usual  pyramid,  while  tlie  other  is  rounded  and  smooth.  Diamond  Rock, 
near  Lansingburg,  is  an  old  but  poor  locality.  At  Ellenville  lead  mine,  Ulster  Co., 
N.  Y.,  in  elegant  groups.  At  Diamond  Island  and  Diamond  Point,  Lake  George, 
qnartz  crystals  occur,  as  in  Herkimer  Co.  Crystals  with  unusual  modifications  oc- 
cur sparingly  at  the  Charlestown  syenite  quarry,  Mass.,  one  of  which  from  the  cab- 
inet of  Mr.  J.  £.  Teschemacher  is  represented  in  ng.  844  B.  It  has  the  a^^acent  planes, 
22  and  8§  uneven,  and-i  with  a  triangular  furrow  but  sharp  edges;  the  rest  are 
lustrous;  with  the  reflective  goniometer,  reflecting  the  sun's  rays,  R:  -I  \^=Vlb^. 
Pdham  and  Chesterfield,  Mass.,  Paris  and  Perry,  Me.,  Benton,  N.  II.,  Sharon, 
Vt,  and  Meadow  Mount,  Md.,  are  other  localities  of  <]^uartz  crystal.  Near 
Quebec,  fig.  844  C,  and  other  crystals  similar,  but  the  inverse.  At  Chester- 
field, small  unpolished  rhomboh^drons  have  been  found  in  granite.  Paris, 
Me.,  affords  handsome  crystals  of  brown  or  smoky  quartz.  In  large  crystals 
often  perfect  and  weighing  several  pounds  at  Minnesota  mine,  Lake  Sunerior,  oc- 
casionally enveloped  in  metallic  copper,  as  if  cast  around  the  crystals.  Drusy 
quartz,  of  brown,  apple-green,  and  other  tints,  occurs  at  Newfane,  Vt  For 
other  localities,  see  the  catalogue  of  localities  in  the  latter  part  of  this  volume. 

Rose  fuartz  occurs  at  Albany,  and  Paris,  Me.,  Ac  worth,  N.  H.,  Williamsburg, 
Mass.,  Southbury,  Conn.,  and  Port  Henry,  Essex  Co.,  N.  Y. ;  smoky  quartz  at  Goshen, 
Mass.,  Richmond  Co.,  N.  Y.,  Ac. ;  amethyst  in  trap  at  Keweenaw  Point,  Pic  Bay,  and 
Qareontwa,  on  Imke  Superior ;  also  in  the  same  rock  at  Bristol,  Rhode  Island,  and 
sparingly  throughout  the  trap  region  of  Massachusetts  and  Connecticut ;  in  Surry, 
New  Hampshire ;  in  Pennsylvania  in  East  Bradford,  Aston,  Chester,  and  Provi- 
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d«iioe,  (ono  fine  crjtUl  c»T«r  7  poootia  in  weight),  im  Che^Ur  Co. ;  ^^rw  1 
si  Um  iVtiK't^  vein,  Likk«  9ttp«nor,  but  now  bsrdly  obUJiiahle  m  tW  suae  i 
v,v..ir«.i     ..u*,  vifiy  Iai^  fine  erj^Uls  hmt  GreensWo,  K.  C     C^rvtaOitied  i 
ip  «  in  Ulc,  At  Provideticc,  DeUwAre  C*K,  Pchil     rh»lrcJ>aj  aad  « 

f>t  (MMiiity  Are  found  iu  the  aAine  Ir^p  region;  more  **i  nnHaallj 

L*k«   hii|^rior*  lh«  MU!«ieiai{»pt,  nnd  the  atreniiu  to  the  west ;  st   Xftt«r»lf 
Jfit^rmtm  Oo,,  N,    Y.  j  nlmut  the  WilUmet,  Columbis*  luid  oth«r  tiw^n  ta  < 
■^  »i|  iM'ntitiful  on  N.  W.  shore  of  Lake  Superior.     Belinont^e  I^mI  ^m^ 

S«  Co.,  N.  v.,   hii4   nfTorded  good   chftlcedonj   «Dd  ehryaopr^M^  amt 

ci«f^  .  <^  •  "  cnlc  spiir.  lied  luper  i»  foimd  on  Sugmr  Ix»Af  ML,  Msine,  and  ift  |i^ 
him  on  the  bankB  of  the  iludson  m%  Troy.  Tellow  Jaaper  oecim  with  rfiilipiSj 
»i  Cheitor,  Mow.     Heliotrope  oeeupia  TeinA  in  slate  ni  EkKHDiiifroTe,  Off«Bf«  O^, 

Qnartj^  eheleedony,  V^^,  eemelian,  homitooe,  constitute  inaBj  of  the  tmm^ 
DaorphiifurnuHlhv  i- *u.(Aee chapter oo Chemical  Mineralogy).  I^oilomrii^ 

after  heirap»Tml  m  i  <  ^ral  cry  vtal^  of  calcite  and  cubes  of  fftior,  oecwr  el  HhhT 

hamptiin,  Mawk  ;  «m  .  i  p..  ^^  y  6par.  probably,  in  Rutherford  Co,,  S,  C  often  fil 
water.  Tot  rifled  wood  coniiste  oi  ^nartx,  and  sometimes  of  chaloedooT  «r 
raro  hcsuiy. 

Quarts  ury stall  ooeMiotially  ooenr  of  enormoui  size,  A  grvup  in  the 
the  umvfmlty  at  Nitplee,  woighs  nearly  half  a  ton,  A  crystal,  belongiagli 
KafolJi  of  Milan.  iiuiiMfirf«  three  and  a  quarter  feet  in  length,  and  fire  ai^  •! 
in  (Mr«'urnrercrir<\  and  itii  w«^i(rhi  is  etttmated  at  eight  hundred  and  seTenty 
Another  at  Paris  in  three  feet  in  diameter,  ana  weights  eight  hosdreQ  ^ 
About  a  century  since,  a  drusy  carity  was  openeti  at  Zinken,  whldi  sflbrdedJO^ 
owt^  of  rock  crystals,  and  nt  that  early  i>oriod  brought  $SOO,00Oi  One  eirild 
Wi4t|chcHl  mm  iKiuiids,  A  i^roup from  Moooe Mountain,  New  Hampchir«,  at  DaftSMSlh 
C'Olh*^(\  w^Mitlis  I47i  pouudt,  and  eont«iiit  4%  erystals;  four  of  tbeai  are  from  its 
fr|  iru^he*  in  diiMiH»ter,  ten  from  4  to  4|-  inehea  A  crystal  from  Waterbory,  YU 
t  feet  long  and  \A  inch«*s  through^  wuighii  I7fi  pounds. 

CrystaU  of'  '   *  i  r  internal  iridescences,  owing  to  iissnree  or  ^iM'tnres.   Wmwi^ 

subMtnnocji  (i  i  'UHrnXe  or  thoroughly  permeate  crystals  of  quarts.    Clan'dsf 

iron  UiM  nti« '.  ..  iiii.j  i.^  *.^  <ti^p  of  these  permeating  substances.  CKlorttsis 

iuniciirne«>  ho  th<'  i,  that  the  crystals  appear  to  be  compo««d  cs 

tiretyoftJitiiniHl' M  i  i<>wever,  shows  their  siliceous  nature.  Antkis- 

elte,  osbestus,  iirtiuobie,  lourumiiiie,  silver  and  copper  are  other  penetmttng  sol* 
stanet'Hi.  Wpr..*inK'n»  eontnining  acicular  crystals  of  nitile  are  often  very  bsantifBL 
The  ni'  tin^  of  ilic  i^id>stances  occurring  in  quartz  are  the  fluids,  w^di 

oei'ii)n  iticii  in  the  interior  of  crystals »  they  arc  either  water,  peeeiisr 

tr-  HI' niiiicrai  solutions.     Mr,  Allan  deserilies  a  crystal  of  anielh7i4 

ii*  luv  in^  four  cavities  partly  filled  with  a  bitnminotia  Antd  ;  at  9trf*, 

th    "  iLiitl  tllU  iitl  tho  cnv tries,  and  on  cooling  reappears  with  ebitllitido* 

bfli'^M  IS  hr>\d  ill  nolulion  in  tlm  lit^ysers  of  Iceland  and  Xew  Zealand^  whoasMil' 
Vent  powi^rs  are  due  to  their  tctnperature,  and  a  smalt  quantity  of  alkalj  prsssttt. 
It  is  also  pro«cnt  in  trace*  iu  ordinsry  waters,  as  alkaline  silica  tea 

Heveriil  viirioticn  of  this  speciei  have  long  been  employed  in  jewelry.  Thessw^ 
M.V«' liAA  «twiiy«  iMten  rsieemed  for  it*  beauty.  Like  most  otWr  stones,  it  is  1«si 
hrllUiini    l»y  riindio  H^ht ;  it  appears  to  best  advantage  when   surrounded  villi 

tieerU  nnl  *«r  t  ir^  i^^ij.l  The  color  of  the  amethyst  is  oTlen  irregularly  dH^ised,** 
s  wmII  "'V.  "imI  vieiuism  crystalli  deseendet  at bi can te  purpura  defect 

lij/'  |>i  fiiding  into  white.     It  wns  ruHod  'rm«'/Ayjr(,  •d^^t^Mrsf^  od  tc* 

lioi  ,  I  t^ttiUiltil  preservative  p(»WGrs  again  I  i  n,  from  «,  iu>l,  and /«#»«. 

Iri  This  is  not.  however,  the  only  amr  .^  nncicuta.     The  vtolK 

eol'M.ri  Mui^phirr*.  thn  violet  flnor  spar,  (scalpturiH  ineiirs^,  I'lin.  fatUv  ffrttw^m)^  mid 
stirtiM  oilo^r  )Mtrpt««  i^pofioK,  wt<r4>  d<v«i^nated  by  the  same   name;  and  it  has  htm 

U^j.- i  *L..(  ,,......,(  ntMi  nUo  iticluiled. 

it  nindc  ftf  onyx,  which  is  well  fitte^l  for  thl^  kind  of  miaiS' 
t>«  i.-iirc  is  cnrvcd  out  of  one  layer,  and  stands  in  relief  on  s»' 

»>  <  e«ilor.     Hill  most  noted  of  the   ancient  cameos,  is  the  MaiitnAl 

th  ij       It  was  cut  tntm  a  single  stone,  and  has  the  form  of  a  eresm 

pf  !  n  inehtts  high  and  two  and  a  half  broad  ;  on  Its  ot  .  4 

s  I  (>  ihiire  are  white  uihI  yellow  groups  of  raised  tiL  "if 
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i  aad  Triptolemtifl  in  Boaeh  of  Proserpine.  Tlie  Mus^  Borbooico,  at  Naple«« 
cootaina  an  onyx  measuring:  eleven  inelie*  by  nine,  representing  the  apotheosis  of 
Augustus,  and  another  exbibitiuj^  the  apotheoisia  of  Ptolemy  on  one  aide*  and  the 
head  of  McdiLi^a  on  the  other ;  both  are  eplendiii  speeimens  of  the  art,  and  th« 
former  is  supposed  to  be  the  largest  in  eadsteace. 

The  carnelian  (siirdu  of  Pliny)  receives  a  fine  polish,  and  is  often  rit-h  in  color; 
but  is  too  common  to  bo  much  esteemed.  When  first  obtained  from  the  rock,  car- 
neiians  are  usually  gray  or  grayish-red ;  they  receive  their  6ne  colors  from  an 
eacpotfture  of  several  weeks  to  the  sun's  rays,  and  a  subsequent  heating  in  earthen 
pots.  The  colors  of  agate,  when  indistinct,  may  be  brought  out  by  boiling  in  oil, 
and  afterwards  in  Bulphuric  acid  ;  the  latter  oarbooizos  the  oil  absorbed  by  the 
apparently  poroue  layers,  and  thus  increases  the  contrast  of  the  different  colors. 
Agate  is  often  made  into  mortars  for  ehemical  and  pharmaceuticul  preparations^ 
and  according  to  Pliny,  it  was  employed  for  the  same  purpose  by  the  physicians  of 
his  day.  The  royal  ooUection  at  Dresden  contains  a  taole  service  of  German  agate  ; 
and  at  Vienna,  in  the  imjperial  cabinet,  there  is  an  oval  dish  twenty-two  inches  in 
leno^h,  formed  from  a  single  stone.  The  agate,  or  aehatet  of  the  Greeks,  was  so 
called  from  the  river  Achates,  in  Sicily,  whence,  according  to  TheophraJif^,  these 
atones  were  originally  brought.  la^pachaiea  correspondea  to  our  jasper  agate; 
Sardachate%  contained  layers  of  the  sard,  or  camel i an  ;  Dendrachatta  (from  itvifow^ 
a  itte  and  ackattt)  was  moss  agate;  Hwtfiachatet  (from  J^t^a,  bloodf  and  achates)  wai 
aa  agate,  sprinkled  with  spots  of  red  jasper,  (Moore's  An.  Min.) 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vasea,  boxes,  kni/e- 
haiidles,  Ao.  It  is  also  extensively  used  io  the  manufacture  of  Florentine  mosaici. 
Tbaiaspis  of  the  ancients,  whenoe  our  word  jasper  is  derived,  appears  to  have  inclu- 
dad  the  green  or  blue  colored  Yarietyj  togetlier  witb  some  other  stones,  not  of  the 
jaaper  kind. 

Quartz  is  distinguished  by  its  ffurdnen, — Scratching  glass  with  facility;  Infun- 
biiitjf, — Not  fusing  before  tlie  blowpipe;  InMolubilit^^ — Not  attacked  by  water  or 
the  acid» ;  Ifncleavahitity^-^Qne  vanety  is  tabular,  but  proper  cleavage  b  never 
distinctly  observed.     To  these  characteristics  the  action  of  soda  may  be  added. 

OPAL.     Hyalite.  Mi)ller*s  Glass.     Hydrophane.    Mentlite.    Cacholong,    Siliceous 

Sinter.       Pear!  Sinter.       Fiorite,       Girasol.       Eisenopal,    Hnu».      Manganot>aL 

SchwimmkieseL  Quart/,  hyalin   concretion^e.      Quarts   r«^4)inite,    H.     Opaiut, 

PMderoa,  P/tny.  »ir«AAio(.    Miehaeltte.     Alumooalcite.     Geyserite. 

Massive,  amorphous ;  sometimea  small  reDiform,  stalactitic,  or 
large  tuberose. 

H.=5-5 — 6'5,  G,=l*9 — 2*3.  Lustre  vitreous,  frequently  sub- 
vitreous,  and  often  inclining  to  resinous,  and  sometimes  to  pearly. 
CJolor  white,  yellow,  red,  brown,  green,  gray,  generally  pale;  dark 
colors  arise  fix)m  foreign  admixtures,  felreak  white.  Sometimes 
a  rich  play  of  colors,  or  difierent  coloi'S  by  refracted  and  reflected 
light. 

There  are  many  Tarieties  of  this  speeies.  The  precioui  opal  exhibits  a  play  of 
rich  colors.  Fire  opal  ov  ffira»ol  presents  bright  nyaci nth- rcMJ  and  yellow  rcflcc- 
tiona.  Common  opal  and  semi-opal  are  common  varieties  not  opaleseent.  lJydr<h 
phant  lAXkoi,  transpnrent,  but  becomes  so  when  immersed  in  water.  Cachotong  is 
nearly  opaque,  ana  of  a  poreelaiti  or  bluish  white  color ;  it  adheres  to  the  ton^:ne, 
and  contains  a  small  pi>rtion  of  alumina,  with  3*5  p.  c,  of  water.  It  tsi  closely  allied 
to  hydrophane,  and  often  associated  with  it.  Hjfalite,  or  Mulltr^ » gloMt,  occurs  in 
small  foniforra,  botryoidal«  and  occasiounlly  atnlactitic  shapci*,  either  eolorlesa  and 
pellueidt  or  white,  Menilite  is  hrown  and  opa<pic,  occurring  in  compact  reoiform 
masses,  occasionally  slaty.  Opal  jMtper  contains  several  per  cent,  of  iron,  and  Is 
the  analogue  in  this  species  of  jasper  in  the  preceding.  oiliciauM  Sinter  is  a  looie 
Bilicioos  agigregate,  deposited  by  tne  Geysers  of  Iceland,  where  it  presents  porous 
ftaln'^titic,  nbrous,  "  caul i flower- like,"  and  occasionally  compact  concretions,  called 
gt^uritf  by  Damour,    Pearl  sinter,  or  JioriUf  occurs  in  the  cavities  of  ToLcaziia 
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talk,  in  smooth  and  sLiniDg  elobnlar  sod  botrroidal  nufiMB.  which  haTC  s  peariy 
liutre,  (loot/  opoi  hftA  a  peculiar  lifn:ieoiis  st  mot  are.  MickaeliU  (from  the  island 
iff  St.  MichaeU,  Axores)  U  a  white  fibroua  pearly  Tarietj.  :>pi  gT.=l-88.  Ahm^ 
eaUite  U  an  impure  opal,  of  a  bloish  milk-white  color,  coDtainin^  6  per  cent,  of 
lime.  Sf/ro«  if  not  all  the  derio«it«  of  eilicioiu  earth  formed  of  infuoriAl  remAins, 
coDSut  of  iolable  silica,  and  the  name  Rnndaniu  ha»  been  applied  to  a  Tarictji 
eonDDOfted  mainly  of  silica  of  this  kind.     (See  analysea  below). 

Compo»iti&it.^SiUcm  in  the  sol  able  or  gelatinizing  state,  bat  often  comVined  with 
insolable  Silica;   more  or  leas  hydrous,  out  the  water  is  not  considered  esaentiaL 

Analyses:  1,  Klaproth,  (Beit,  ir);  2—6,  Damoar.  (Ball  GeoL  de  France,  1848, 
101);  7,  Klaproth;  8,  Forehhammer,  (Pogg.  xzxv,  331);  9,  Stocke,  <Roae,  Baa- 
chreib,  ]«.  73);  10,  Damour,  (loc  cit.);  11,  Pattison.  (PhiL  Mag.,  [3],  zxt.  495);  II, 
Damoar,  (loc.  ciL);  13,  G.  J.  Brash,  (comma nicated > ;  14,  Damoar,  (loc  eit.};  15. 
Klaproth,  (Beit.  iv.  156);  16,  MaUet,  (PhiL  Mag.  [4],t,  2«5;;  17,  Damonr,  (loe.  cit); 
18,  behaffgotach,  (Pogg.  IzTiii,  147);  19,  Forehhammer,  (loc  cit.);  20,  Wrig^taon, 
(Ann.  Ch.  Pharm.  liv.  358) : 

Si  tL 

1.  J9Sf#4wal,Mcrioo,  91-00  7-75  Pe  0-25=:100,  Klaproth. 

2.  Limptd,         '*      G.SS2.029, 91-12  8-88«=lt¥»,  Damoar. 

S.    ChtUofftini,    **  2-024,  89*90        10*10,  and  some  eombust,  DauMnir. 

4.  Oe^Merite,  whiie,  **      91*23  8*77=100,  Damoar. 

5.  **      ffray  opaque,  i-OSl,  92-59  7*41=10r», 
6w   5»/«a;resiRif«,  Iceland,  2-095,  92-03  7-97=100, 

7.  JfenilUe,  Menil  Montant,     85*60        11-00  Pe  0-5,  21  1*5,  Ca  0*5,  Klaproth. 

8.  J^reopal,  Faroe,  88*73  7-97,  &,  ^Ta  0*84,  Ca  0*49,  &g  1^4«  Si 

0*99.  Foreh. 

9.  8emi-opal,  Hanan,  82*75         10*00,  Pe  3*00,  Ca  0*25,  Si  3  505=99*60  & 
la   Iceland,  Geyser,                      87*67         10^40,  Si,  Pe  0*71,  Ca0*40,  Jh^a  0*82,  &fr., 

=100,  Damoar. 

11.  SiL  iftcruet,  N.  Z.  G.=l-968,  77*35  7*66,  Si  9-70,  Pe  3^2,  Ca  1  •74=100-17, 

12.  Pree.  opal,  Hun.,  G=2'099,  93*90  6-10=10(»,  Damour.  [Pattiaon. 

13.  Fire  opal,  Georgia,  G.=2^,  91*89  5*84,  Si  1*40,  Ag  0*92=100*06,  Bmah. 

14.  i%^xre«t«»l«,Mez.,G.=l'21, 95*40  4*60=100,  Damour. 

15.  Yellow  opal,  {Pechapal)Te\k.  93*50  5*00,  Pe  1*0,  Klaproth.  [=99*86,  Mallet. 

16.  iiU.  inaruMt,  N.  Zeal.,  94*20  8*06,  Si  1  '58,  Pe  017,  Ca  tr.,  CI  Na  0*85 

17.  Hyalite,  Waltsch,  Bohemia,  96*94  3*06,  Damour. 

18.  "         Bohemia,  95*5  3*0,  Pe  0*8,  Ca  0*2=99*5,  Sch. 

19.  CaehoUmff,  Faroe,  95*32  8*47,  fc  0*07,  &a  0*06,  Ca  0*06,  Si  0*2, 

Ag  0*4=99*58.  F 

20.  Semi-opal,  Schiffenberg,        90*20  2*73,  Fe  4*11,  Mg  0*86.  K  0*8.  Si  1*86, 

^  ^  ^  %  0*9.  B  0-81,  W. 

21.  "        Kaschaa,  9216  fl  and  C  5-75,  ]P'e  2*00,  Ca  0*28. 

The  nrecioos  opal  of  Hungary  afforded  Kobell  10*94  p.  c  of  water.  A  reain  opal 
from  Vourla,  Hroyrna,  afforded  Mr.  G.  J.  Brush,  5*10  p.  c  of  water.  G.=:2*054. 
(This.  Min.  3d  edit  p.  691).  Another  from  near  Harmanjic!c.  Asia  Minor,  contains, 
•eeording  to  J.  I^.  Smith,  3  per  cent,  of  magnesia,  besides  92  Si  and  4*15  tL  A  hy- 
alite, callcl  water  opal,  from  Pfaffenreith,  afforded  Schmitz  35  per  cent  of  water. 
YoT  other  analyses,  see  Schnabel  and  v.  der  Mark, Verb,  nat  Ver.  Kheinl.  1852,  377, 
459.  561 ;  Bickell,  Ann.  Cliem.  Pharm.  Ixx,  290. 

Tlie  Handanite  of  Salvetat,  {eilice  gelaiineuee),  corresponds  to  the  formula  Bi'fi 
when  dried  at  16^  G.  and  Si^l^  when  dried  at  100^  0.  Foumet  and  Salvetat  ob- 
tained, (Ann.  Ch.  Phys.,  [3],  zziv,  848) : 

1.   Ceytaat,    Sol.  Bi  87*20,  ti,  0,  and  org.  matters  10*00,  Si  and  Pe  2*00,  sand 

0*88  F 

?.   Algiers,    SoL  Bi  80,  XL  9,  insol.  Bi  6*48,  Si  1*41,  Pe  0*56,  Ca  0*56,  fifa,  ft,  ^d 

loss  2*00,  & 
It  occurs  as  a  fine  earth  or  in  compact  earthy  masses,  and  consists  mainly  of  the 
easts  ofinfusoria. 

Tlie  Miehaelite  afforded  Kobell,  Bi  83*65,  XL  16*35. 

B.H.  opal  is  infusible,  but  gives  out  water  and  becomee  opaque  Some  varieties 
containing  iron  turn  red. 
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Opftl  oooon  in  tbort  irregular  Teins  in  porphyry:  ftlto  in  tlie  TeaicaliLr  eaTiti^^^ 
of  Amjgd&loid.  Common  opal  sometimes  occurs  in  luneeUine.  Menilite  is  mot  with 
in  cUy  slate.  Some  varieties  are  fovmd  with  galoim  (vnd  bk*n<le,  in  metalliferous 
reina     It  also  occupies  the  interior  of  fossils  in  sandstone. 

Tlie  precious  opal  occurs  in  porphyry  at  Czerwenitta,  near  Kashau  ia  Hunpary^ 
at  Frankfort,  and  at  Graciaa  a  Dios  in  Honduras,  S.  A.  Fire  opal  is  brought  from 
Zimapan  in  Mexico,  and  from  the  Faroe  Islanda.  The  common  opa!  is  abundant  in 
Hungary,  in  Faroe,  Iceland,  the  Giants*  Causeway,  and  the  Hebride«;  found  also 
within  a  half  mile,  and  to  the  southwest,  of  the  watering  plaee  at  Vourla^  the  har- 
bor of  Smyrna,  along  with  yellow  jasper  and  hornstone,  imbedded  in  a  low  ridge 
of  compaot  limestone,  of  a  light  yf,Jlow  or  grayish- white  color;  colors  wax-yellow 
or  grajish-^een,  occasionally  white.  Hungary  affords  also  the  hydronhane.  The 
OiAZita'  Oauseway  affords  small  massea  resemliliug  mountain  cork,  wnich  though 
opaque,  become  translucent  on  immersion  in  water.  Cackolong  occurs  in  loose 
iTitiiei  on  the  river  Cach,  in  Bucharia,  whence  its  name.  liualite  occurs  m  amvg- 
dftloid  at  SchemnitjE,  in  Hungary,  and  in  clinkstone  at  Waltaeh,  in  Bohemia.  Men^ 
UiU  ift  found  imbedded  in  adhestTe  slate^  at  Menil  Montant,  near  Paris.  Wotid  opal 
forms  large  treea  in  the  pumice  conglomerates  of  Saiba*  near  Neuaohl,  and  Krem- 
nitx  in  Hun^r^,  in  Faroe,  near  Hobart  Town^  Tasmania,  and  other  trap  countriea. 

The  BftmdanUe  is  abundant  near  Algiers,  and  waat*ken  for  Kaolin  ;  also  at  Ceya* 
sat,  near  Randan  in  the  Puy  de  Borne. 

Hyalite  occurs  in  the  United  States,  sparingly  at  the  Phillips  ore  bed,  Putnam 
Co.,  X.  Y.  in  thin  coatings  on  granite;  and  rarely  with  the  aiiriforou*  quarts  of  Ca- 
barras  Co.,  N.  C. ;  also  in  Burke  and  Scriven  Cos.,  Georgna  If*  Georgia  it  line* 
caTitiea  in  a  eiUeeous  shell -rock.  The  Suanna  spring  in  Florida,  affords  small  quan- 
titiea  of  siliceous  sinter.     Good  fire-opal  is  obtained  in  Washington  Co.,  Oa. 

The  precious  opal,  when  large,  ana  exhibiting  its  pccalirfr  play  of  colors  in  per- 
fection, is  a  gem  of  high  value.  It  is  cut  with  a  convex  surface.  Tlie  largest  maii 
oi  which  we  have  any  knowledge,  is  in  the  imperial  cabinet  of  Vienna  ;  it  is  nearly 
ae  1arg#  a«  a  man's  fist,  and  weighs  17  ounces^  out  contains  numerous  ^surea,  and 
ii  '  I  ly  free  from  the  matrix.     This  stone  was  uaed  as  a  gem  by  the  Greeka 

a^  ,  and  woa  called  opalus;  alto  padeftot^  waiStf^t*  in  allusion  to  i^  color 

aiiii  luoiiu,  titi  expressed  in  the  Orphic  poem,  Iftt^ro^  ripim  XP^*  watiit^  "having  the 
delicate  complexion  of  a  lovely  youth,   (Moore's  An.  Min.) 


IL  OXYGEN  DOUBLE  BINARY  COMPOUNDS^  OR 
■  SALTS. 

^^.  1.  Add  of  the  farm  R0\ 

^RPSiLiOATRS*     Combmations  of  oxygen  bases  with  Silica. 

KjkrrssiDcz.     Uaarranged  Silicates  contaitiiiig  Titanic  aeid  or  Columbio  aoid. 

IL    C0LUMBATE8,  N1OBATK8,  TlTNGaTAXES,  M0LYBDATE8,  CufiOMATlS, 

Vanadatbb, 

m.    SULTHATBB)  BeLENATEB. 

IV.  Borates. 

2.  Add  <ftU  fonn  R^  0'  (=i?  Oi) 

PHoePHATEs,  Absknates,  Antdionates. 
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Z,  Ar:i  •:/  tic  /orr,  RO^. 
TIL  CiXs.yATs. 


L  SniCATES. 
I.  Anhydro^M, 

[Tc^  Jifertni  >f<Ges  c-f  SiIi«kW4  are  widely  Tvied  in  their  diaractm 
ihroujrh  the  ms;u^  repUfemesis  Ca  lime,  p:-tash.  soda,  magnefiim,  proCoxjd 
^.if  ir:^  scd  other  procoxrds^  represented  by  the  general  expreasioo  (^ ;)  and 
also  v:-:  the  pere-xrdk.  almmnx  peroxrd  of  iron,  etc  (B).  The  mere  preteiioe  of 
one  y-x  another  vf  these  b^ses  afor^  thefe£[>re  no  groond  for  distinctions  is 
dassincaxioc.  The  only  genera!  £Kt  of  a  constant  character  is  the  ahnofit 
total  absence  cf  magnesia  from  the  feldspars,  (and  also  the  zeoJites),  and,  in 
tact,  ^^m  all  Uio^e  species  in  which  ihe  piotoiyds  and  peroxjds  are  to  ooe 
another  in  Uie  ratio  of  1  :  1,  ^1&  :  IB.)  diat  is^  which  hare  l' :  3  for  the  oxr- 
gen  ratia 

I  divide  the  anhjdroos  siheates.  as  has  been  explained,  into  a  few  grand 
groups,  dependent  on  the  oxygen  ratio  for  the  oxygen  of  the  baseB 
and  silica :  these  ratios  being,  i  T3.  1  : 2.  1  :  1^.  1  : 1,  1  :  f  or  less  than  f ) 

The  feldspars,  although  seemin^y  unconformable  to  this  system,  still  hare 
been  shown  to  hare  the  type-ratio  1:1,  this  occurring  in  Anorthite ; 
the  additional  silica  in  the  other  species,  being  added  without  changing  the 
crystallization  or  typical  structure. 

A  general  principle  is  here  indicated  which  modifies  the  law  of  ratioa,  and 
which  is  exemplified  also  in  the  micas,  scapolite,  hornblende,  and  some  other 
species. 

It  has  been  observed  that  while  some  species  contain  water,  without  its 
affecting  the  crystalline  form,  so  there  are  silicates,  not  hydrous,  in  which  there 
is  au  aodition  of  accessory  substances  which  do  not  modify  the  form^  and 
which  substances  thus  appear  to  be  in  a  certain  sense  unessential.  Thus  So- 
dalite,  Hauyne  and  Nosean,  hare  each  the  ratio  1:3:4,  and  a  common  f<H^ 
inula,  with  the  addition  of  some  Na  CI  for  Sodalite,  Ca  3  for  Hauyne,  and  j^a  5 
for  Nosean.  By  considering  these  as  ingredients  essential  to  the  type,  tha 
■pocif's  would  be  widely  separated  from  their  congeners. 
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The  above  &ct8  contain  the  principles  upon  which  the  anhydrous  sih'cates 
are  arranged.  They  are  more  fully  developed  in  the  chapter  on  Chemical 
Mineralogy  and  Classification. 

Besides  the  ordinary  chemical  formulas,  which  have  the  advantage  of  a 
&miliar  form  and  look,  we  add  the  condensed  formulas,  explained  in  our 
chapter  on  Chemical  Mineralogy.  There  is  little  reason  to  doubt  that  the 
protozyds  and  perozyds  replace  one  another,  3  parts  of  B  replacing  Ifi ;  or 
genendly  that  proportions  of  oxyds  equal  in  amount  of  included  oxygen  are 
mutual  substitutes  in  compoundfs.  Thus  ]Et',  fi  and  B  are  equivalents.  In 
this  view,  the  complex  silicates  are  simply  silicates  of  a  single  complex  base. 
Thus  the  general  garnet  formula  is  (B*,  fi)Si;  under  whi^  the  following 
are  among  the  sp^dal  formulas. 

Garnet.  a  B«+iS)  5i,  j^^^^  \  (i  B«-KS)  SL 

Epidote,  afi"+l»)Si.  Idocrase,  ^  (|  B'+l  fi)  Bi. 

which  differ  from  one  another  only  in  the  ratio  of  B*  to  fi,  it  beine  1 : 1  in 
Gkunet,  1 :  2  in  Epidote,  1 : 1  or  3  :  2  in  Idocrase — the  fractions  within  the 
brackets  equaling  together  a  unit  and  indicating  this  ratio.  Such  formulas 
give  the  constitution  of  the  species  with  all  the  precision  of  the  old  formulas, 
exhibiting  the  exact  relations  of  the  constituents,  without  any  hypothesis  as 
to  their  atomic  groupings.] 

The  following  are  the  subdivisions  of  the  Anhydrous  Silicates. 

I.  Edelfobote  SEcrnoN. — Oxygen  ratio  of  bases  and  silica,  1 : 8. 

n.  AuorrE  Section. — Oxygen  ratio,  1 : 2. 

IIL  EuLTTiNE  Section. — Oxygen  ratio,  1 : 1  J. 

IV.  Gabnet  Section. — Oxygen  ratio,  1:1. 

V.  MioA  Section. — Oxygen  ratio  in  type,  1:1;  Structure  mica- 

ceous. 

VI.  Feldspab  Section. — Oxygen  ratio  in  type,   1:1;  Oxy- 
gen ratio  of  protoxyds  and  peroxyds,  1 :  3. 

VEL  ANDALUBriE  Section. — Oxygen  ratio  1  to  less  than  1. 


I.  EDELFORSITE  SECTION. 
EDELFOBSITK    Neutral  Silicate  of  Lime.    JSdelfonite,  KoML 

Fibrous  or  feathery,  and  massive. 

H.=6.  (?)    G.=2-58.    Lustre  shining.    Color  white  or  grayish. 
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CompotiluHi.— CaSi=Silica  63*2,  lime  87*8.  B.B.  fuMt  to  a  white  tnmiliMcnt 
glase.     Gelatinizes. 

Edelfonite  is  found  at  Aedelfon  in  Smaoland,  Cziklowa  in  the  Bannat,  and  tt 
Ojellebackin  Norway. 

MANCmiTE. 

Plumose  and  shining,  with  two  unequal  cleavages  inclined  to  one 
another,  02°.     Color  brown. 

Comp<mtian, — Zn  Si,  probably,  according  to  Jacqnot,  (Ann.  d.  Mines,  [8],  six,  70$)i 
From  Mancino  near  Leghorn.    The  ^)ecie6  is  a  donbtfol  one. 


IL  AUGITE  SECTION. 

The  oxygen  ratio  for  the  bases  and  silica  in  the  Augite  SectioD, 
is  1 :  2  ;  varying  in  the  species  hornblende  and  acmite,  to  1 : 2}. 

1.  AUGITE  GROUP.    Crystallixation  monoclinic 

WoLLAflTONITE,       Ca*  5i',  HoRNBLXlTDS,        &*Bi*=ft*Bi4 

PraoxKNK,  »•  5i«,  Acmitk,  (It+B)  5i«=(B«,  fi)  gi^ 

RuoDONrrB.  Stn*  Si*  I  WicmrNm,  (ill«+iS)3i"0) 

SFODumNi,         (i&«+JS)BiMSoaDAWALiTi,  ({llM-3»)5i«(») 

2.  BABINGTONITE  GROUP.— Triolinic 

BABINQTONm. 

8.  BERYL  GROUP.— Hexagonal 

BxKTL,  (iBe+iil)Si"   Eudialttx,         Kl*'-H2r)Sir 


WOLLASTONPTE,  //.    Tabular  Spar.    Table  Spar.     Grammite.    SohaaUtein, 
W,    Tafelspath,ir 

Monoclinic.  67=69o  48',/:/=87^  28',  O  :  ^=m^48':a:h: 
c: =0-4338  : 1 :  0-80789.  Observed  planes  as  in  the  annexed  figure. 

O :  lr=160o  30'.  0 :  Si=lW>  16.  it :  2=132°  14 . 

0 :  3i= 130°  53'.  O :  tV=:110°  12'.  it :  24=120^  SC. 

O  :  5/=  130°  42'.  n  :  -lt=05°  23'.  ii :  i|=145°  8'. 

O :  -lt= 154°  25'.  ii :  7=133°  44',  ii :  i  2=115°  34'. 

Rarely  in  distinct  tabular  crystals.  Cleavage :  0  most  distinct ; 
ii  less  so ;  It  and  -It  in  traces.  Twins :  composition-face  it.  Usu- 
ally cloavable  mwssive,  with  the  surface  appearing  long  fibrous, 
fibr(«  parallel  or  reticulated,  rather  strongly  coherent 

II.=4-5— 5.  G.=2-78— 2-9;  2-786— 2-896,  (United  Stat^), 
lliomson  ;  2-806,  (Bannat),  Haidinger.    Lustre  vitreous,  inclining 
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to  pearly  upon  the  faces  of  perfect  cleavage.  Color  white,  inclin* 
iDg  to  gray,  yellow,  red,  or  brown.  Streak  white.  Subtranspar- 
ent — translucent.    Fracture  uneven,  sometiiaes  very  tough. 


S4t 


// 


Composition. — Ca»3i*=Sil]<*»  51 '9»  lime  481.  Analyae*:  1,  Stromeyer,  (UnUr- 
•nch.,  1,  856);  2.  H.  Rcwe,  (GUb.  Ann.  Ixiii,  70);  8,  KobeU,  (J.  t  pr.  Ch.  dx,  469); 
4,  Weidlinff,  (K.  V.  Ac.  F6rh.»  1844,  92);  5,  Bonsdorff,  (Scbw.  landli,  368);  6, 
YAznaem,  (J.  Ac  Nat  8oL  Phikd  ii,  182);  7»  B«clt,  (Min,  N,  Y.  a71);  8,  X  D. 
Whitney,  (Bost.  J.  Kat  Hint,  v,  486);  10,  J.  B.  Buuce,  (ThU  Min.  8d  Edit,  6«ft): 


Ferhoniemi, 

a  di  Bore, 

Gockam, 

SkribboUp 

Willfborongh, 

Diana, 

Cliff  Mine, 


Si 

51*445 

51-60 

51-50 

50-724 

6268 

61-67 

51 -^O 

49M)d 

49^ 


la  Grenville,  U  C.  68*06 


Oa  S[g        ^e  S 

471412  0*401    0-076.     5ln0 '257=1:99*591,  Str. 

46-41  g^ngoe  l*ll=99'ia,  Ro«e, 

46-46  0-65      2-00=i#9-60,  KobelL 

43*802  0-879   0*849    Stn  Oa34,  CaO  2-782,  W. 

44-46  0-68  Fe  018     0*99=99'88,  BoDsdorff. 

47i>0  "l'S6    ^100^2,  Vanmtem. 

i7'65  *«  0-26    ^=99^0,  Beck 

46-38  0-14      2*96,  Jilu  0-48,  5:1  0-28.  Whit 

44-87  2-96,  IGLd  0-93,  ll  1-28,  Wbit 

46*74  1 -201=99*99,  Bnnoe. 


In  the  matraM  no  change.  B. B.  on  eharco&l,  fii»es  on  the  edge«  to  a  colorlesii  bead  : 
iJTorda  with  borax  a  transparent  GFla£8  and  leaves  a  atliceone  skeletoa  with  salt  of 
dbotfphonu  ;^  with  iome  soda,  a  Uebby  glass,  with  raor«,  Bwelts  up  and  infusible. 
With  muriatic  aeid,  gelaUnizes,     Phoaphoreso«ss  when  heated, 

WoUastonite  is  found  in  regions  of  granite  and  granular  limestone;  also  in  basalt 
and  lavas. 

It  o«cars  in  the  copper  mines  of  Cziklowa  in  the  Baonat  of  Temeswar,  and  also 
at  Dognanka  and  Nii|ryftg»  It  aecompftniea  garnet  flnor,  and  natiTe  siWer,^  in  lime- 
stone, at  Pargas  in  Finland,  und  Kongi!l>erg  m  Norway ;  also  at  Perhoniemi,  Skrtb- 
bdle«  Finland.  At  Castle  Rock,  Edinburgh,  it  is  met  with  in  basalt,  associated  with 
prahnite,  presenting  a  fibrons  radiated  structure.  A  greenish* white  Tariety  ooenra 
m  lava  at  Capo  di  Bove,  near  Rome. 

In  the  United  States,  this  species  oeours  at  WillBborongh.  N.  Y.,  forming  the  side* 
of  a  1am  vein  of  garnet,  traTersing  gneiss  ;  abundant  at  Lewis,  ten  miles  south  of 
KaaseTiUe,  with  colophonite  ;  half  a  mile  north  of  Lewis  comers,  with  garnet  sod 
qiiariz;  at  Roger's  Rock,  near  the  line  between  Essex  and  Warf^n  Coa.  with  garnet 
and  feldspar ;  Diana,  Lewis  Co.,  about  a  mile  from  the  Natural  Bridge,  in  abund- 
ance, of  m  «now-whit«  color  ;  at  Boonville,  Oneida  Co.,  in  boulders,  wiUi  punet  and 
fiyrozene:  also  at  Grenvilte,  Canada,  with  sphene  and  grean  eoeeobte;  at  St. 
•rome  and  Morin,  C.  K,  with  apatite,  in  large  tabular  masies  of  a  fibrcraa  structure, 
in  Bucks  C^.^  Pcnu.,  three  miles  west  of  Attlelioro',  associated  with  seapolite,  f>yr* 
oiceneand  «pliene  ;  of  a  red  color  at  the  Cliff  Mine,  Eewenaw  Point,  Lake  Superior, 
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Named  after  the  English  Chemist,  Wollaston ;  also  tabular  tpar  from  ita  lamdlsr 
forms  and  structure. 

Dr.  Thomson  has  described  under  the  name  of  Wollaaioniie,  a  mineral  from  Kibyili. 
occurring  in  greenstone  veins.  It  differs  from  tabular  spar  in  containing  ■ome 
silicate  of  soda.  Formula,  ffa  3i+0a'Si',  or  near  acmite.  It  is  referred  by  J.  D. 
Whitney,  to  Pectolite. 


PYROXENE,  Haiiif.  Auffite.  Ck>ccolite.  Diopside.  Sahlita.  Alalite.  Mnsrite. 
Pyrgom.  Fassaite.  rentaclasite.  Jeffersonite,  Keatina.  Asbeetns,  in  pari. 
Bronzite.  Paulite.  Green  Diallage.  Eokkolit,  Baikilit,  Omphafit,  W.  Pentak- 
lasit,  ffaus,  Malacolithe,  ffauy.  Funkite.  Hudsonite,  BteL  Polylite,  Thorn. 
i£^erine,  in  part    Breislakite,  BroechL 

Monoclinic ;  (7=73°  59',  /: /=87<'  6',  0  :  2«=131<»  17';  a:b: c 
=0-5412  : 1  :  0-91346. 

O :  lt=155o  51'. 
O :  -1^=148°  35'. 
O :  -3i=109o  31'. 
O :  M=106o  1'. 
0 :  1=146°  9'. 
0 :  2=1300  g/, 
O :  -1=137°  49'. 
0 :  -2=114°  28'. 
O:l«=150°20'. 
0:  n=90o- 
2i:2i(ov.<?)=82"'34'. 
n  :  li=130°  10'. 
n  :  -li=105»  24'. 
u :  *2=1520  15'. 
it :  7=183°  33'. 
ii  :  i1  =116°  2y. 
•    »:  1-8=107°  36'. 
f2  :  t2(ov.M')=124°  30'. 
ta  :  t2(ov.M)-e50°  50*. 
ii  :  38=143°  34'. 
-1  :  -1=120"  32'. 
-2  :  -2=95°  30'. 

1  :  1=131°  24'. 

2  :  2=111"  10'. 

Cleavage:  /rather  perfect,  often  intermpted ;  U  and  ii  imperfect 
Crystals  usually  tliick  and  stout.  Twins :  face  of  composition  «i, 
^f.  357).  Often  coarse  lamellar,  in  large  masses,  parallel  to  Oor 
u.  Also  granular — ^particles  coarse  or  fine;  ana  fibrous,  fibres 
often  fine  and  long. 

H.=5 — 6.  6.=3-23 — 3-6.  Lustre  vitreous,  inclining  to  res- 
inous ;  some  pearly.  Color  green  of  various  shades,  verging  on 
one  side  to  wnite  or  grayidi-wnite,  and  on  the  other  to  brown  and 
black.  Streak  white-^ray.  Transparent — opaque.  Fracture 
eonchoidal — ^uneven.    SitUe. 
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Long  Pond,  N.  T. 

Compotition, — ^lt'3i\  in  which  B  may  be  lime,  magnesia,  protoxyd  of  iron  or  man- 
ganese, or  even  soda ;  and  in  some  instances  alumina  enters  into  the  composition 
without  changing  essentially  the  crystallization,  and  usually  replaces  silica.  Whei^ 
R=(Ca,  Mg),  the  color  is  white  or  light  ffreen ;  when  R=(Ca,  Fe\  the  color  varies 
in  shade  of  green  to  black,  according  to  the  proportion  of  ozyd  ot  iron  ;  if  R^:Mn, 
the  color  is  flesh-red,  and  the  mineral  is  manpanese  tpar.  It  may  also  be  (Ca,  Mn), 
or  (Ca,  Mg,  Fe),  or  (Fe,  Mn),  and  when  iron  is  abunaant  the  mineral  is  very  dark 
green  or  black. 

There  are  other  kinds  arising  from  mode  of  crystallization,  the  species  beinff 
sometimes  in  distinct  crystals,  sometimes  thin  fohated,  sometimes  granular,  and 
often  fibrous  or  asbestiform.    The  following  are  the  prominent  varieties : — 

1  Diop$ide,  WJUie  Augite,  White  McUaeolitef  Mtutite. — Of  white,  grayish,  or 
grayish-green  color,  either  crystallized,  lamellar  or  granular.  The  granular,  when 
coarse  and  somewhat  friable,  is  called  white  coecolite.  Alalite  is  a  diopside  from 
Ala  in  Piedmont  Musnte  has  a  grayish-green  color,  and  is  lamellar  parallel  to  the 
base,  the  lamellie  sometimes  contorted ;  it  is  from  Mussa  in  Piedmont.  These  va- 
rieties contain  the  bases  magnesia  and  lime,  with  little  or  no  iron,  and  usually  no 
alumina,  (Ca,  ]6[g)*3i'.  G.=8-23 — 3-26.  Diopiide  is  from  its,  two-fold^  and  o^^^t,  ap- 
pearance; malacolite,  from  naXtuot  and  XiOos. 

Sahlite  resembles  diopside,  but  has  a  dingy  greenish  color,  and  is  coarse  foliated, 
arising  from  composition  parallel  to  0  ;  from  Sahla,  Sweden.  ^  Baikalite  is  a  green 
variety,  from  Lake  Baikal  Pyrgcm  is  a  dingy  variety  of  sahlite,  (named  from  the 
Greek  rvpytu^o.)  Omphazite  is  a  foliated  leek-green  variety.  The  same  constitution 
as  above,  but  usually  with  some  iron.     G.=8'28 — 8-8. 

Pyroxene,  (from  rvp.Jire,  and  ^«ik>j,  stranger). — ^Besides  its  general  use,  this  name  is 
specially  applied  to  the  green  or  grayish-^een  crystals,  often  of  large  size  Oreen  Mai- 
aeolite  is  another  name  for  this  variety.  Fa$$ait«  is  handsome  grass-green  or  pistachio 
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greeD,  with  high  Instre;  from  the  Fassa  Talley,  Piedmont.  Oreen  Coecfdiit  if  t 
g^nalar  friable  Tariety,  conaisting  of  bright  green  shining  granules,  named  from 
nn0t,  a  arain.  FunkUe  is  a  green  coccolite.  ZherMolUe  has  a  deep  green,  or  oliTe- 
green  color,  and  occurs  both  crystallired  and  lamellar ;  from  lake  IJien  in  the 
Pyrenees.  Baikalite  (from  Lake  Baikal)  is  an  olive-green  sahlite.  These  species 
contain  the  bases  lime,  magnesia,  and  protozyd  of  iron,  (Ca  ]S[g,  f^e)^'.  G.=8*25 
— S-8. 

JeJ^ertonite  is  a  dark-green  crystallized  foliated  Tariety,  from  Mine  Hill,  Frank- 
lin, New  Jersey :  it  has  the  same  constitution  and  angles  as  the  last,  with  some 
oxyd  of  zinc     (Ca,  £'e,  iStg,  2n)*  Si*    G.=3-6.    Named  after  Mr.  Jefferson. 

Awjfite  (from  avyit  '>*''''«)  includes  the  black  and  greenish-black  crystals,  com- 
mon in  basaltic  and  Tolcanic  rocks.  It  contains  the  same  bases  as  the  last,  together 
with  alumina.  (Ca,  ^e,  iSCg^^Si,  3^)\  6.=8-83— 8*86 ;  8*859,  Etna ;  3866,  Eiffel; 
8*858,  Fassa.  Alumina  is  also  contained  at  times  in  some  of  the  above  Tarieties. 
^jfirine  of  Brevig  is  a  black  or  greenish-black  to  leek-green  pyroxene ;  G.=8^i 
—8  504,  (Pogg.  Ixxx,  815). 

BreUlakite  occurs  in  wool-like  forms  at  Vesuvius  and  Capo  di  Bove.  Its  crystal- 
lographio  identity  with  pyroxene  has  been  shown  hj  Chapman,  (PhiL  Mag.  zzzvii, 
444, 1850).    Named  after  Broislak,  an  Italian  geologist 

Hedenbergite  is  a  black  pyroxene,  containing  largely  of  iron,  little  or  no  mag- 
nesia, and  no  alumina.  (Ca,  ^e)'§i'.  G.=8*5.  Named  after  the  Swedish  Chemist, 
L.  Hedenberg. 

Hudtonite,  from  Orange  Co.,  N.  Y.,  near  the  Hudson  river,  is  black  and  deavable 
like  Hedenbergite.  but  differs  in  having  a  considerable  part  of  the  silica  replaced 
by  alumina,  (Ca,Fe,)^5i, 51)*.  G.=8-5,  Beck;  8*43— 8*46,  Brewer ;  streak  green; 
often  has  a  brown  tarnish.  It  also  contains  at  times  some  mang^ese.  PoljfiUt 
is  the  same  compound. 
A  pure  iron-augite  analyzed  by  GrQner,  (AnaL  47),  has  been  called  Orunerite. 
DuUlage,  (from  JioAAayii,  difference,  alluding  to  the  dissimilar  cleavaffe). — Thin  fo- 
liated and  easily  cleavable;  lamina  brittle;  color  various  shades  of  green,  gray, 
and  brown,  and  sometimes  bronze  or  pearly-metallic.  G.=d'll — 8*227.  It  incudes 
Schiller  tpar  (in  part)  and  Bronzite,  Bronzite  has  a  greenish-brown  or  brownish 
color,  ana  metalloidal  lustre ;  it  cleaves  in  three  directions,  two  of  which  meet  at 
an  angle  of  87**.     G.=8*125.    From  Gulsen  in  Styria. 

Hypertthetie,  (from  vwtp  and  eOt^os,  very  ttrong  or  touffh),  bears  nearly  the  same 
relation  to  diallage  that  the  dark  varieties  of  pyroxene  bear  to  the  light  It  eon- 
tains  a  large  proportion  of  iron  and  little  lime,  yet  varies  much  in  this  respect,  and 
some  varieties,  not  distin^ished  by  external  characters,  have  the  compontioo 
dearly  of  diallage.  Its  colors  are  grayish  or  greenish-black,  and  copper-red,  with 
a  bright  metallic-pearly  lustre.  It  cleaves  easily,  but  not  into  as  thin  folia  as  the 
preceding.  G.=8*8 — 3*6.  The  Paulite  (G.a=3*889)  is  from  the  island  of  St  I^iuL 
Labrador  Jlornblende  and  Metalloidal  Diallage  are  here  included.  The  j^roiuitehas 
clove-brown  and  pinchbeck  brown  colors,  with  a  metallic-pearly  lustre.  G.=:8-fi — 
8*5.  Cleavage  orthodiagonal,  very  perfect  Biaclasite  of  Ilausmann  (analysis  48) 
is  between  diallage  and  nyjperstheue  in  composition,  but  has  the  pale  colors  of  dial- 
lag^,  passing  into  brass-yellow.     Named  from  ^laxXaw,  to  cleave  through. 

Analyses:  L — 1,  Nordenskiold,  (Schweig  J.  xxxi,  467);  2,  H.  Rose,  (Schw.  xxxv. 
86);  8,'T.  Wachtmeister,  (Schw.  xxx,384);  4,  Hermann,  (J.  t  pr.  Ch.  xxzvii,  190) ; 
5,  Wackenroder,  (Kastn.  Archiv.  xiii,  84);  6,  Kussin,  (llamm.  4th  SuppL  12) ;  7, 
Reuterskold,  (Jahresb.  xxv,  862) ;  8,  Richter,  (Pogg.  Ixxxiv,  884). 

IL  »,  Seybert,  (Aul  J.  Sci.  iv,  840) ;  10-13,  II.  Rose,  (loc  cit) ;  14,  Wolff,  (J.  t  pr. 
Ch.  xxxiv,  286);  15,  Hochstetter,  (J.  £  pr.  Ch.  xxvii,  376). 

IIL  10-20,  Kudematsch,  (Pogg.  xxxvii,  577);  21,  Gmelin,  (Leonh.  u.  Bronn,  N. 
Jahrb.   1840,  549);  22,  Delessc,  (Ann.  d.   Mines,  [4],  xii,  293);  23,  Rammelaberg, 
(Pogg.  Ixxxiii,  458) ;  24-26,  Waltershausen,  (Vulk  Gest  107  to  110). 
IV.  27.  T.  a  Hunt,  (I-^gan's  Geol.  Rep.  1863). 

v.  28, 29,  Smith  and  Brush,  (Am.  J.  Soi.,  [2],  xvi,  869);  80,  Thomson,  (Min.  i,  495): 
VI.  81,  32,  Kohler,  (PogK.  xiii»  101);    83,I)ele8se,  (Ann.  d.  M.  [4],  xvi);  S4-S6, 


Regnault,  (Ann.  des  M.  [31.  xiii,  147);  37,  Kobell,  (J.  I  pr.  Ch.  xxxvi,  803);  88, 
Schaf  hautl.  (Ann.  d.  Ch.  u.  Ph.  li,  254);  39,  Beck,  (Min.  N.  Y.,  p.  310) ;  40,  Seybert ; 
41,  Muir,  (Tliom.  Min.  i,  202);  42,  Donionr,  (Ann.  des  Mines,  [4 J,  v.  157  ;  4r>,  Kohlcr, 
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VII.  45,  Meitzondorf,  (Pogg.  Hi,  626);  46,  Gniner,  (CoinpU  Rend,  xxiv,  194);  47. 
Beck.  iTlii3  Min.  3d  Edit  61)2);  48-50,  Scheerer  and  Richter,  (Pogg.  Izzziy,  881): 

I.  Whitr  or  pale  green,  containing  little  or  no  iron. — ^Anftlyses  2  to  7  corretpond 
nearly  to  tho  formula  (^  Oa+^  &g)'5i'=:Silica  55*7,  magnesia  18*6,  lime 26-8.  O.  of 
4,  3-28;  of  6,  3-37;  of  7,  8  27. 

Si 

1.  Pargas,  bh-gn.       55*40 

2.  Wemiland,  yieA.  55*82 

3.  Norway,  itA.         57*40 

4.  Achmato'^k,  wh,    58*97 

5.  Fasaa,  "      64*15 

6.  Brazil,  55*61 

7.  Langbanshyttan,  58*56 

8.  ReichcuDtein,         64*50 


fig 

Ca 

^e 

fin 

21 

22*57 

15-70 

2*60 

2*83 

Sn  0-48==99-48.  Nord. 

16*99 

28-<n 

¥e  2*16,  fin  1-69,  R. 

10*74 

2810 

0-43  "  0*20=97 -87 .Waoki. 

17-86 

25*60 

2*00 

0*57 

=100,  Herm. 

18*22 

24-74 

2*51 

0-20,  Sin  018=100  Wack. 

17*82 

25*11 

1*20 

=99-74,  Knasin. 

16*27 

28-86 

4*48 

1*87 

0-26=100*29,  Rent 

18*96 

21-41 

3*<X) 

1  10,111  *19=10016,Richt 

II.  Dark  green  to  block,  containing  lime  and  iron,  with  more  or  lees  magnetic  and 
no  alumina.  Analyses,  lo  and  ll=(|Ca4-ifi^+i^<0'Si*=Silica  58*7.  magneai* 
13*4,  lime  24'1»,  protoxyd  of  iron  8*0.  Analyses  18  and  14=(i0a+iJ'e)*9i*=&UQft 
48*6,  lime  225,  protoxyd  of  iron  28-9.    G.  of  15=3*174. 


9.  I^  Champl  gn, 
10.  Daleoarlia,  " 
11. 

12.  Wermland,  bk. 

13.  Tunalxfrg,  Hed 

14.  Arendal,  6X;. 

15.  Azores, 


50-38 

6*83 

19*38 

20*40 

54*08 

11-49 

23*47 

10*02 

64*56 

15-26 

20*21 

8-14 

53-36 

4*99 

22-19 

17-88 

49-01 

2-98* 

20-87 

26-08 

47^8 

22*96 

27*01 

50-40 

2*40 

2110 

22*00 

• 

With  some  Mn. 

trace 


0*09 


1*88=98-77,  Seybert 

Sin  0*61=99*67»Roaa, 

014  "     0-78=99-02. 

=98*01.  Roseu 

=98*94,  Rose. 

=97*74.  Wolft 

2-99,  ign   0-80=99-19, 

HoehaUitcr. 


III.  Black  or  brownieh^black,  containing  alumina^  with  magneeia,  lime  and  irm^; 
mostly  from  basalt  and  porphyry.     O.  of  21,  2-705;  of  24,  2*886;  of  26,  8*204. 

6-68=98-72,  KndernaUek 
5-87=99-91,      .      " 
4-86=98-«6, 
4^2=99-26, 
6-00=99-25, 

16-82,  ^a  814,  ft  Q-M,  O. 
5-08, 112-26=98-51,  Del 
8-18=100-08,  Ralnm. 
6-74 11 0-28=100'02,Walt. 
4-88  "  0-49=99-94,       " 
6-05=100,  Walt 

>  Tliis  auglte  forms  with  the  feldipathic  mineral  Tosglte,  the  porphyry  of  Temoay. 


Ift.   Rhone. 

50-11 

15^2 

18*66 

7*55     

17.   Vesavios, 

50-90 

14-48 

22*96 

6*26     

18.   Etna, 

60*65 

18-01 

22*29 

7-96     

19.«  Fasaa, 

60*15 

18-48 

19*67 

12*04    

20.  Kifel, 

49*89 

18*93 

22-46 

789     

21.  Wetterau, 

56*80 

6*05 

4*85 

12*06  It  8-72 

22.  Vosges.* 

49*16 

15-95 

18*87 

1 19 'Sf.  trace 

23.  Uartlingcn, 

24.  Etna,  black. 

47*62 

12*76 

18-25 

18*02  fi  0*40 

47*63 

12*90 

20*87 

11*89      0-21 

26.         "   gnh.  bk. 

61*70 

2111 

18-02 

4-24     

26.  Iceland, 

49*87 

16*16 

22-00 

6-92    

IV.    White  aluminone,  like  dioptide  in  appearance. 
27.  Perth. C.W.         50-90     1814    28-74? 085     6-15,  ign 0-90=10018, H. 

V.  Black,  containing  alumina,  with  iron  and  lime  tnthout  magneeia.      Hudeomiie 
corresponds  to  the  formula  B*(5i,  Si)*. 

2-98     10*39     80-40      067       9*78,   fe.  2*48,  Ka   l-«e, 

ign  1-96=98*61,  &  A  K  , 
8-02     10-82    80-57      0*62     ll-(»6.    ft.   JTa  416,  in. 

1-96=100*17.  a  jTb. 

9*42     34^       6-60    21 -54.  11  O^slOS-OS,  Tb. 

21 


28. 

JlntUonite 

89*80 

29. 

•• 

88*58 

30. 

Polghte, 

40-04 

102 
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VI.    Thin  foliated. 
UroHzitr. ;  \\\),  40,  u  ki 
Uichcr,  ('Hiiodu;  43 


Nos.  »1  to  ».S,  J)ia/iaffi ;  ?A  to  U7,  Bronzite  ;  3S,  VancHftrwi 
ind  of  llyptrntficne  ;  41 »  42,  Hyjkt-r»tkei*e\  44,  ib..  from  ChateM 
Diaclaiite  of  Hausmaau. 


3i 

Ag 

Oa 

^•e 

ftn 

£1 

ai. 

11  art/., 

68-71 

17-56 

17-06 

8-08 

2-82.  B[  I  •04=100-87,  K. 

«2. 

Florniro, 

58-20 

14-91 

19-09 

8-67 

0-88 

2-47,  fix •77=100-49.  K. 

:(8. 

OdviViif  diallayr. 

49-:jo 

17-61 

16-43 

9-48 

0-61 

5-60,  €r  0-30.  ign.  0«= 
98-93,  DdeMf. 

;t4. 

I'iodinont, 

50-06 

17-24 

16-68 

11-98 

2  68,B[218=99^61,RegL 

liA. 

OrnI, 

62-60 

16-48 

20-44 

6-86 

327.  "  l-6»=99^«8,    " 

ao. 

(Jltoniliul. 

65-84 

80-87 

10-78 

1-09,  "  I -80=99-98,     " 

a7. 

Ornoiilund, 

58-00 

29-66 

1014 

1-00 

1-38=10013,  KobeU. 

38. 

Otiuott,  (].  8*i5, 

4«-50 

14-12 

1812 

8-28 

6-66,  V  8-66,  JTa  3-75,2 
l-77,a 
=99-27,  Beck. 

ao. 

Lako  (ioorp', 

46-45 

18-00 

24-88 

11-49 

40. 

Wiliniii^toii. 

62-17 

11-88 

20-00 

10-78 

4-00,fi[l-0— 99^23,Seyh. 

41. 

Hky«,  Uyprr*. 
Lai)ru(l<»r,  •• 

51-86 

11-09 

1-84 

88-92 

,"  0-6=98^0, Minr. 

42. 

61  -8fi 

21-81 

8-09 

21-27 

1-82 

087=98-72.  Damonr. 

48. 

UanUi,  IHhcL 

58-74 

26-09 

4-78 

11-61 

0-28 

l-84fi[3^76=100-40.Kob. 

41 

(<aiia(lu,  Hyp. 

51-86 

22-69 

1-68 

20-66 

8  70,  ign.  0-10=99 -98,  H. 

45. 

/iUorihnl. 

56-87 

20-88 

17^6 

4(1. 

Oollnhrii^roH, 

48-9 

11 

0-6 

47. 

Ktattut  Id., 

56-20 

80-73 

4H. 

Tyrol, 

67-50 

28i)9 

13-42 

19. 

HoiohoiiHi(«iii, 

55-85 

2a-«» 

11-66 

50. 

HiH'k  Cork, 

57-20 

22-86 

13-89 

VII.  Athmti/ortn  variftiea.  Analvfiis  46  has  the  composition  of  a  diopeide;  46  ii 
Hit  ironniiKito,  with  tho  fornnila  ^e"§i*=:Silica  67 '1,  protoxyd  of  iron  64-3;  G.= 
8*718.     No.  50  in  from  Zillerthal ;  oxygon  ratio  18-94:  29-70  (water  excluded.) 

4-31       1-12     =99-39,  Meitsendort 

62-2        1-9=99-6.  Gniner. 

11^2      fi  2-26=100,  Beck. 

888      "  2-86=100-25,  Scheerer. 

6-22  3tlO-66    "  2-16,  Cu  0-40=99-83,  Br. 

4-87       "  2-48=100-24,  Scheerer. 

Jeffpfonitt  ufTordtMl  llennann.  (J.  t  pr.  Chem.  xlvii,  13,  1849): 
Al.         Fli  49  91  Oa  15-48  iStii  7-00  2n  4-89  <^e  1058  £l  1*98,  Ag  8  18,  ign.  l-9a 

Oihor  analynod  :  )>y  l<orv,  (Bull.  Soo.  GeoL  Fr.  [21.  yii,  640);  Delesae.  (AnB.d.M. 
|4|,  xviii,  Hou,  XX.  145);  A.  Krdmann,  (K.  V.  Ao.lL  1848,  and  Ramm..  6th  SoppL. 
A8) ;  Dovilht  (KttidcM,  1848) ;  Hrcidonstein.  (Ramm.  6th  Suppl.,  60) ;  Frolich,  (iK  •! 

Ii.ll.  tho  whitinh  or  palo  varieties  fuse  with  some  effervescence  to  a  colorless  glass; 
with  horax  afford  u  oloar  tflasR.  Varieties  containing  iron  afford  an  iron  reactioa, 
whioh  in  iiioro  intttiiHo  the  greater  the  proportion.  The  Uedenhergite  and  datk 
augites  fuso  n^adily  to  a  Hhining  black  glass.  Diallage  yields  some  water  in  a  mat- 
raiM.  and  heoonum  of  a  pnU^r  color;  on  charcoal  it  fuses  with  difficulty  on  the 
edges  to  H  gray  shiic;  with  horax  it  forms  a  glass  colored  with  iron.  BrtmtU*})^ 
oomes  of  a  paler  coh>r,  hut  alone  is  infusible.  Nypertthene  generally  fusee  on  char* 
coal  rather  oiiHily  to  a  grayish-green  glass,  not  clear.  JIudtonits  fuses  with  efler- 
vosoence  to  a  blaok  iimgnotio  bead  ;  with  soda,  a  manganese  reaction. 

Fyroxonc  in  princinuTly  confined  to  crystalline  or  volcanic  rocks,  and  it  anod- 
atea  at  different  localities  with  granite,  granular  limestone,  serpentine,  greenstone, 
Imsalt  or  lavan.  Diallage  occurs  generally  in  serpentine  or  greenstone;  and 
hypersthcnc  with  foldspar  and  quarts  forms  hypertthene  rock,  which  occurs  ex- 
tensively in  some  districU  of  crystalline  rocks. 

I'yroxono,  with  labradorite  or  oliglocase,   forms   OreenHone  or  DiahaMe;   iBd 

when  the  t<*xtiire  is  very  compact,  it  constitutes  Melaphyrr,  which  is  reddish-browB 

to  1)lack.     With  labradorite  and  magnetite,  forms  JDolerite  or  Batalt^  often  crystal- 

^  linq  granular,  and  called  basalt  more  especially  when  the  texture  is  impalpable.  Pf* 

roxene  is  common  in  lavas,  and  is  a  constituent  of  Tufas. 

Foreign  localities  are  numerous  and  we  mention  but  few. 

Aiigito  occurs  at  AusHig  and  Teplits.  in  Bohemia,  in  large  cr}-8tals  imbedded  ia 
basalt;  and  in  small  highly  polished  crystals  in  the  lavas  of  Vesuvius,  with  neplie- 
line,  Idocraae.  and  mica.     l>iopaide  is  met  with  in  crystals  at  Ala,  in  Piedmont,  as- 


"^aiuoATBS,  AtmrrR  sacnoK. 
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*  M»eiBt«d  with  gamete  ami  tale  in  v«^ius  truv^nving  »cqi«ntiD^.     lis  more  tranparent 

crystals  from  uib  looaiity  are  eometimes  out  and  worn  aa  gfi^nia.  8aliUte  is  met  with 

in  grauitf  rock*  at  Sahla^  and  <5l»ewlu*re.     Boikutite  oeciins  principally   on  the  bor- 

dere  of  Lake  Baikal     Ompbaote  a^x'^mpariies  j^ratiular  garnet  at  the  Sau  Alp,  iu 

^-Gannthia,  and  near  Hof,  in  BuyruutU,  with  the  KmaragditQ  variety  of  horti blende, 

rfaich  it  iDUch  renemblea. 

White  subtranfpareot  cryatak  arc  met  with  at  Bytowii,  Lower  Caoada,  in  lime- 
Bton^p  often  measitnog  an  inch  by  one  and  a  half  iDchcs;  {^i-ayiah-green  in   lime- 
atone  with  phlogopite  at  Grand  Calumet,  Id.  ^  crystals  Bometimes  1  ft  lon^  and  4 
in.  wide,  and  havjnj^  attached  small  crystale  of  grt^eniah  hornblende,  at  the  high 
fatlfl  of  the  Maduwa«ka,  Canadn.     Wliit<»  flatt^^ned  prii^iiiatic  crystals,  two  or  three 
inehefl  long  by  one  or  two  in   breadth,  occur  in   dolomite  at  Canaan,  Conn. ;  large 
gre^n  crystal*  in  the  limestone  of  TrHmbuU  ;  flmall  tranf parent  err^tals  with  gran- 
ular pyroxene,  in  Reading,  Coun.,  on  the  turnpike  near  the  line  of  Danbiiry*     The 
L^pBolton  quarries,  Mass.,  afford  good  cryftttb.     The  do!ooiit4>:  of  New  York  Co.,  N,  Y., 
^EllTord^  white  crystaU^  olten  several  inches  long,  and  al*o  the  abandoned  quarries 
^Bftt  Kibgsbrid^e,  about  SiOSth  »tre«t.     In  Orange  Co.  there  are  interesting  localities, 
^Hilfording,  besides  fine  crystals,  many  of  the  mafisivo  r&rl^4ie»,  from  white  to  black 
^      eolors,  the  former  in  limestone,  tfie  latter  naually  with  magnetic  iron;  at  Two- 
Pondi?,  in  Monroe,  in  ainiple  or  groupeil  eryatals,  ofteu  lar^e^  uAsoeiated  with  scapo- 
lite,  idrcoQ,  and  sphene  in  white  limestone:  another,  half  a  mile   eii«t of  Green- 
rood  furnace,  along  with   mica  in  limestone,  where  one  crystal  was  obtained  mx 
lou^  and  ten   in  circtimference',  two  and  a  half  miles  north  of  Edenville, 
als.     Near  Amity  and  Fort  Montgomery,  are  other  good  localities.     Dark 
ack  crystals  in  limeston*f  a  mile  northwest  of  Elaenvillc.     In   Putnam 
litterson,  grayish-white  crystals  are  abundant,  strewed  over  the  eurfaee 
istnneu     In  We«iteh ester  Go.,  white  at  the  8ing  Sing  quarries.     Other 
^es  in  New  York,  are  at  Rogers'  Hock,  Lake  George,  massive,  and  gran- 
,  feocoolite),  of  gray,  green,  and  brown  colors  ;  on  the  bunks  of  Vrooman  lake, 

. •  Oxbow;  in   Diana,   Lewis  Co.,  in  black  erysta]^"   ut  Fine,  St,  Lawrence  CTo., 

wImm  the  crystals  are  very  large.     Franklin,  N*  J*,  also   affords  good  pyroxene. 
■MawiTe  Tarietiet  occur  at  most  of  the  atKive  mentioned  localities.     Crystals  of 
black  au^te  in  trap  at  Montreal,  Boueherville  and   Rougemont  Mountains,  CL  E. 
A  beautiful  green  coccolite,  und  also  crystals  (f,  358)  occur  near  Long  Pond,  Eases  Ca, 
N.  Y.«  and  a  black  coccolite  in  Monroe,  Orange  Co,,  a  mile  west  of  Coffee*s  Hotel ; 
at  WiliBbort*\  N.  Y*,  preen  coceoliie  is  associated  with  sphane  and  tabular  spar,     A 
lamellar  Tariety  of  a  dark-green  and  bronse  color  is  abundant  in  the  Forest  of  DeAD, 
Orange  C<h,  N.  Y.,  along  with  bla«k  eoceolite ;  and  fine  sahlite  with  coccolite  about 
tlirea  miles  sontheaat  of  Greenwood  furnace.     DiopMdf  o^enrs  on  Hustle's  farm, 
'  ksiown,  N.  Y.,  and  in  the  Bolton  limegt4>ne  oiiarry.     Raymond  and  Rumford, 
J  afibrd  massivo  varieites,  diopmde,  salilite,  ic.     At  Berk»hiro,  Ma«s.,  a  white 
rty  is  abundant.     A  broad  lamellar  sahiiU  of  a  white  color  at  Wtitcrtown, 
rConn,,  at  the  lime  quarry  near  the  Naugat^iek,  and  a  leas  inti^  resting  grayish -green 
▼arjety  at  the  vera  antique  quarric«  of  MIIfor«l  and  New  Haven.     Both   eryitals 
I  juid  granular  pyroxene  near   Attleboro*,   Penru     Dioothje  in    Burnett's   quarnf* 
'^PeuDsbury.     DiaUage  m  serpentine  in  Westlield  and  Blanford,  Mass.^  at  Deer  IsU, 
Vaine,  C4>optowQ,   Harford  Co.,  Md.     A  maastYQ  faaeaiio  with  red  sapphire  and 
L        ffpliene,  at  Bur^e«s,  Canada  West, 

^m  Bffpwaihfne  is  stated  to  occur  in  Ewex  Co.,  in  much  of  the  granite  of  that  region, 
^H#fteu  aesociated  with  labradorite ;  also  near  Wilmington,  Delaware.  But  the  mjn^ 
^H#ral  from  these  localitiee,  although  pr«seiitjn|^  the  external  characters  of  this  vari* 
^H  ^Ji  differ  much  from  one  another  in  composition,  (analyses  89,  4U),  and  atill  more 
^Flrom  the  Labrador  hyperatbene,  (analysis  Na  4a>  It  is  also  found  with  andesite 
}  ro4?k  at  Chateau  Richer  and  ut  ^t,  Adi^le,  Mitle  Islea,  Quiada,  (analysia  44),  grayish- 
black  and  brown,  with  laminae  curved.  The  MniiimUe  of  Beck  (analyses  28  and 
1  t9)  ooenrs  in  a  vein  of  quart*  in  Cornwall,  Orange  Co.,  N.  Y.  The  PoitfliU  of 
Tliofneoii  may  possibly  con»e  from  the  same  locality ;  Tliorason  ittribatea  it  to  Ho* 
'         bolwa,  whieb  Beck  states  must  be  an  error, 

,  Pyroxene  was  Uius  named  by  HaDy  from  wvf,  fire,  and  (f*«f,  stranger,  in  alludoii 

to  ita  occurrence  in  lavas,  whore  llaAy  supposed  it  did  not  belong,  or  was  a 
•tmnger. 
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Crystnlfl  of  thiR  gp«cies  hare  been  obtained  by  fusion,  and  ar«  not  unfre^liMbt,  «(* 
a  bi&ck  color,  amoriiir  the  iron  slag«  of  Sweden.     Mitacb^rlicb   and  Beodant  ban 
ronn«d  white  cryc^tak  by  beating  togetber  eilica,  lime,  and  magueauL 

Altered  Forus. — I^roxene  tindergoee  alteration  in  different  Wiky«»  «a  hat  be9 
weU  explained  by  Bi*chof.  When  containing  mncb  pratoxjrd  of  iron^  aa  to  omsj 
varieties,  the  iron,  if  moifitnre  is  preaent^  nndergoei  oxydntion,  becoming  brows  ct 
brownieh^red  and  hydrated,  or  of  a  red  color  and  anby^roue  ;  or  ia  carlKinated  «ad 
boeotnea  gradually  remored  and  the  resnlt  nncolored^  if  carbonic  acid  ta^rcaaaV 
In  an  early  stage  of  alteration,  crystale  often  develop  a  ba^al  cleATagc,  "fti*  oir 
bonic  acid  of  infiltratio^  waters  when  lime  h  present,  carries  off  the  lima, 
the  most  of  the  magneaiaf  as  in  the  cbange  to  Rcnttdaftitf  ;  or  by  contir 
action*  oarrica  off  the  tnacneAia  and  givej  orijein,  jf  the  pyroxt^ne  is  alunii 
hydrous  silicate  of  alnmma,  like  CimoUU ;  an  addition 'of  alumina  may  probiId|T 
like  place  through  the  accompanying  decompoaition  of  associated  feldspar.  htHm 
on  by  snilpbnric  or  sulphurous  acid  about  volcanoes,  the  protaxyd  baaea  are  f9sM^ 
removed,  and  a  hydrous  alumiuoud  Bilicate  ia  left,  and  often  a  siliceona  dapOffl  «v 
•inter.  Actod  on  by  alkaiine  carbonate  in  solution,  a  similar  reeolt  ia  prodwdL 
but  alkalies  take  the  place  of  the  removed  bases,  and  an  alkaline  silicate  of  alrate 
or  of  iron  and  alumina  is  formed,  as  Qreen  earth  ;  or  under  dlffcirenl  dr«UAistaBCi9 
there  is  a  change  to  mica.  Acted  on  by  waters  containing  traces  of  bfcArbooaliof 
magnesia  in  solution,  magnetsia  is  exchanged  for  the  lime,  and  th\i& pyr^iUottU.  Jtvpira 
lAtffttfand  homUendi^  may  be  formed  from  Angite;  and  the  removaJ  •  «• 

iirely,  ajid  its  repbicement  by  m^nesia,  gives  origin  to  terptnthie^  «ri  ^ 

onite,     Bilicatea  of  iron  and  magnesia  may  aUo  proceed  from  the  ACtittu  of  aiiiUa' 
silicutes  or  carbonates. 

Tufas  consist  largely  of  altered  aiigite,  aad  are  formed  froin  awtic  saada  mitf 
the  action  of  aL45ani  or  heated  waters,  thus  becoming  a  bydrona  siucste  9f  almuiii 
etc ;  such,  according  to  Bunsen,  is  the   P(tl<t^mte  of  WaHerabanaeii 

The  following  are  analyaea  and  deecriptiouB  of  aome  of  the  more  pTOsmnaal  f^ 
aulia  of  alteration. 

1,  2,  Waltershansen,  (Vulk  Gest,  SOS);  3.  Beudant ;  4,  Beck,  (Min.  N.  Tork^Hf); 
6,  Nordenskiold,  (Sebw.  3,xxx\,  386);  6,  Kohler,  (Po^g.  xi,  192);  7.  Raoimelibi^ 
(ad  SnppL  106,  and  Fogg.  sXlx,  SBT);  8,  Klaproth,  (Beit.,  ii,  ISO.  y,  22);  ^,  dtW- 
iMT^,  (fc  V.  Ac  H.  1840.  and  Pogg,  Ivii,  165);  10,  11,  Smith  A  Bniab,  (Am.  il,  8A. 
[a],  xvi.  S68) ;  12,  Svanberg,  (Fogg,  liv,  267);  18,  14,  Rammelsberg.  (Pon  idk 
887);  15.  Deleasc,  (Bib.  Univ.  Geneve,  June,  1848,  106);  16,  17,  Wa1t«nMMi> 
(loc  cit,  801);  IH,  Rammelsberg,  (loc.  eit);  19,  Klaprotb,  (Beit,  i.  3»1);  10,  lU- 
moflF,  (Ann.  J,  M.  Ross,,  1841,  35J6);  21,  Bammelaberg.  (locu  cit): 


I.  CALOARBO-MAOimuK. — 1.  HydtotiUicite,     2. 
Si  ill         %      Oa  ]5ra  & 

I.  44'0(>      4-60    83  82         2 11         l-g* 

%  43'8l        814       8-66     28-70  1^0 


18-21=100,  WaltervbaoMB. 
14-48=100,  Wtilter»b«iiM». 


It  MA«N»iU!f, — 8.  jSaA/a,  Ptewhrnorpk.  4.  H^nsifJa^ite,  6.  PifraUvitlit.  i 
SckitterSpar  1.  Ihid  a  ;SaponiX  Cornwall  9.  IhU  la  TKatiu.l^tBv^ 
tioT.     11.  Jbid     12.  Piotine, 


Si         ^l      f «       1*0 

8.  80  65 418 

4.  69^5  fl*40  

8.   86-62  8-88    0-W9  

8,  18-08  1^8  lOi^l 

1  41*48  6'49  18*61 

8.  48-00  «'2fl   1-00  

9L  48-8     8D     0'4  

10.  40*60  4  87   2-Q9  

IL  48 '89  7  28  246  

11  &0-89  9*40  2-08  


26-20 

82-90 

28-88 

26-16 

27-24 

24^6 

S38 

24i0 

2417 

28*62 


4'9*7ft»0'78 
l^       

6'68ftn0-99 
0-67 


ft         It 


2-76 


o-ta 


-  *i*sri — 

-  3-;. 

-  12  r   ^ 

-     1018=  i 

-  0-76  18-00=^ 

-    11  ' 

0-46  2<> 

0-81  I6nr.^  , 


4-38=£lOO*ia.B<r«3iL 
tte^lr. 

«  6 -881 5«r, 
—  HMv  Kckhr 


^v  jtnilK 
S.  and  R 
,  a  andR 


UL  AiMkunvL — 18,   Orten  Earth,  VMtm. 
It.  Qr*^  H^rtK  Iceland.     17.  Ibid 


10*6=100-16,  8TanK 

14.  JUd     16.   Ortfn  Earth,  Ml  BaUa 
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Si        Si        Pe        f'e       Ag      Oa  ^a  &        A 

18.  46'S1     1118    24-68    028     1*60  6-72  9 •82=100,  Ramm. 

14.89-48     10-31      8-94     16-66     WO       Ca  C  15-24,  alkali  and  A  8  67=100,  Ramm. 

16.  61-26       7-26 20-72     616    1-92  6*21      6*49=100,  Del 

16.  62-04       4-93     2664     426      1-88  6-03      6-19=99-87,  Walt 

17.  60-09       6-28     16*72     4*96     0*09  2*61  604     4*44=98  12,  Walt 

IV.  Aluminous. — 18.  Bilin,  Pseudomorph.  19.  Cimolite,  Argentiera.     20.   Cimo- 
lUe,  Alezandrowski. 

Si        £1        Pe       Ag      6a  a 


18.60*68     23-08     4*21      091      1*28         9*12=99*23,  Rammelsberg. 

1».  63*00     23-00      1*26 12-00=99*26,  Klaproth. 

».  68-62     23-65     12-00=99*07,  llimoflF. 

V.  Siliceous. — 21.  Vesuvius,  Pseudomorph, 
Si        %      9e      iig      ta      H 
21.85-81     1-68     1-67     170    266     5-47=98-42,  Rammelsberg. 

HydroBilicite^  Waltershauson,  (Analyses  1,  2). — Occurs  amorphous  or  as  a  crust,  at 
PalaJ^nia  and  Aci  Caatello,  in  Sicily,  associated  or  mixed  with  Herschelite,  Phil- 
Uppsite  and  Calcite.     Formula  fi'  Si'-h<^^)  or  &  hydrous  augite. 

Itenssehuirite^  Emmons,  (Analysis  4). — Compact  steatitic,  with  an  unctuous  feel, 
fine  compact  texture,  either  gray,  whitish,  greenish,  brownish,  or  at  times  black. 
H.=3 — 4,  G.=2-87.  Translucent.  Has  often  the  cleavage  of  pyroxene.  On  account 
of  ita  softness,  translucency  and  fine  texture,  it  is  worked  in  a  lathe  into  inkstands 
and  other  forms.  Occurs  over  large  areas  in  Northern  New  York,  in  the  towns  of 
Fowler,  Dekalb,  Edwards,  Russel,  Gouvemeur,  Canton  and  Hermon,  St  Law- 
rence Co. 

Pyrallolite^  Nordenskiold,  (Analysis  6). — Clcavable  or  granular  massive,  and 
like  pyroxene.  H.=8-6 — 4.  G.  =2 •655 —2*694.  White,  sometimes  greenish;  sub- 
translucent  to  opaque.  Formula  Ag*  3i'  with  water.  B.B.  at  first  blackens  and 
then  becomes  white.  From  Storgord  in  Finland,  in  limestone,  with  pyroxene  and 
acapolite.     Closely  related  to  the  Rensselaerite. 

Schiller  Spar,  (Analyses  6,  7). — Cleavable,  massive,  like  some  pyroxene.  H.=8*6 
— 4v  G.=2*6 — 2*76.  Lustre  metallic  pearly,  to  subvitreous.  Dark  green,  inclining 
to  pinchbeck  brown.  Subtranslucent  B.B.  fuses  on  thinnest  edges.  From  Baste 
in  the  Hartz  with  serpentine.  It  is  considered  an  altered  au^'te  by  G.  Rose.  The 
name  is  from  the  German  for  a  piny  of  colors  or  Instrc.     Called  also  Battite. 

Sa^oniU,  Scifenstein,  (Analyses  8-11). — Occurs  like  Green  Earth  in  amygdaloidal 
cavities.  It  is  soft,  almost  like  butter,  brittle  on  drying ;  white,  yellowish,  bluish,  red- 
dish,— not  adhering  to  the  tongue.  B.B.  fuses  with  difficulty  on  the  edges.  Wholly 
soluble  in  salpliuric  acid.  From  Lizard's  Point,  Cornwall ;  amygdaloid  of  northern 
■hore  of  Lake  Superior  Region,  (Owen's  Thalite,  Proc.  Acad.  Phi  lad.  1852,  and  Am. 
J.  ScL,  [2],  xiii,  420,  AnaL  lu,  11);  Sviirdsjoin  Dalarne,  (Pto/ine  of  Svanberg,  Pogg. 
lir,  267,  Analysis  12). 

Oreen  Earth,  (Seladonite). — Earthy  or  a  minutely  cr^'stalline  appearance,  dark 
olive  green,  to  celandine  green,  and  quite  soft,  with  an  unctuous  feel.  It  occurs  in 
amygdaloidal  cavities.  The  green  earth  from  Mt  Baldo  is  nearly  apple  green ; 
G.=:2*907.  That  from  Iceland  where  it  occurs  with  zeolites,  afforded  a  trace  of  va- 
nadium; G.=2*677.  Analyses  of  Oreen  Earth  l^o^  18  to  17 ;  18,  14,  Fassa,  16, 
Mt  Baldo,  16,  17,  Iceland 

Pierophyl  according  to  Breithaupt  is  also  altered  Augite. 

Cimotite,  (Analyses  lS-20)t — Massive,  earthy,  very  soft.  G.=2-18 — ^2*30.  Color 
white,  grayish.  Lustre  of  steak  greasy.  Absorbs  water  but  does  not  fall  to  piecea. 
Corresponds  in  composition  nearly  to  Xl  Si*-|-8  (or  2)  U.  B.B.  infusible.  The 
original  Cimolite  was  from  Cimolis,  on  the  island  of  Argentiera,  Greece.  Analysis 
18  is  of  a  pseudomorph  after  augite  from  Bilin,  identical  in  composition  with 
Oimolite. 

Aemite  is  considered  by  Bisohof  and  Rose,  pyroxene  altered  by  the  alkaline 
process. 
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Augito  altered  to  Hornblende  is  found  in  Uralite^ 
which  has  the  form  of  Aiigite,  with  the  cleavage  and 
composition  of  hornblende.  Pyroxene  from  Taberg 
and  Pargas,  and  a  variety  from  the  Azores,  also  have  a 
hornblende  composition,  -while  some  hornblendes,  as 
atremolitc  from  Pennsylvania,  and  a  hornblende  from 
Hartlingen,  have  the  composition  of  Augite.  These 
transitions*  are  explained  by  Bischof,  as  above,  (see  p. 
164).  Soheerer  considers  them  cases  of  paramorph- 
ism,  or  a  change  from  one  of  the  two  forms  of  a  di- 
morphous compound  to  the  other,  augite  and  horn- 
blende being  dimorphous.  Tlic  annexed  table  shows 
the  relations  in  form  of  the  two  species  referred  to  the 
augite  type  ;  it  presents  tlie  symbols  oi  the  planes  in 
hornblende.  Snndbcrger  has  observed  crystals  of  au- 
gite and  hornblende  forming  a  made  together ;  and  in 
some  cases  the  hornblende  crystals  are  implanted 
around  the  augite.  Sandberger  and  Blum  regard  facta  of  this  kind  as  proring  that 
the  two  species  may  form  simultaneously.     (Sandberger,  Pogg.,  Ixxxiii,  45dX 

Other  pseudomorphs  after  augite,  are  as  follows : — steatite  and  serpentine  by  al- 
teration ;  opal,  quartz,  limonite,  calcite,  by  substitution. 

Palagonite  of  von  Waltorshausen  occurs  amorphous  and  in  grains  and  fraffmenta 
forming  much  of  volcanic  tufa  or  conglomerate,  H.=4 — 5.  G.=2*4 — 2*7.  Lostr* 
vitreous  or  greasy,  or  like  pitchstone.  Color  amber-yellow,  yollowish-browo,  gar 
net-red,  colophonite-brown,  blackish.     Streak  yellow. 

Composition. — Analyses  by  von  Waltershausen  (Vulk.  Gesteine,  1853).  M«M 
after  ganguc  excluded : 


Observed  Planes  ia  HornUeade, 

(p.  171),  referred  to  the 

Auj^lta  Axes, 


Si 

^ 

Pe 

Ca 

Slg 

]^a 

fe 

ft 

I. 

1. 

Krisuvik, 

40-68 

14-59 

14-24 

6-95 

7-65 

1-84 

0-45 

13-60=10a 

II. 

2. 

Ilecla, 

40-76 

8-42 

17-99 

8-64 

4-54 

0-62 

0-44 

18-60=10a 

8. 

La»i, 

42-28 

1114 

16-71 

5-68 

6-39 

1-80 

i6-oo=ioa 

4. 

Val  di  Noto, 

38-69 

18-61 

14-51 

8-88 

618 

1-07 

1-86 

16-26=10a 

in. 

6. 

Galapagos, 

88-07 

18-03 

9-99 

7-54 

6-58 

0-70 

0-94 

2816— loa 

6. 

«< 

86-94 

11-56 

10-71 

7-95 

6-28 

0-55 

0-78 

25-28— lOa 

IV. 

7. 

Sudafell, 

41-46 

10-91 

18-12 

8-54 

4-80 

0-64 

0-40 

14-4»=99-87. 

8. 

Val  di  Noto, 

41-26 

8-60 

25-82 

5-59 

4-84 

106 

0-54 

12-79=10a 

V. 

9. 

" 

40-86 

1007 

20-54 

4-46 

3-28 

8-99 

1-10 

15-70^100. 

VI. 

10. 

<i 

84-99 

6-02 

20-50 

6-08 

11-02 

0-92 

0-98 

19-64=10a 

Waltershausen  calculates  for  chrysolite  and  sometimes  carbonate  of  lime  present 
in  the  above,  and  makes  out  for  the  correct  composition,  as  mean  results  for  many 
analyses  under  the  above  types,  1  to  VI : 

Ag  ^a     *:      tl 

6-86  1-92  0-99  12-16=ft'gi«+2SSi+6E 

5-44  0-62  1-63  17  67=    "  "     +»fi. 

6-68  0-66  0-90  28-26=R'Si-|-2fiSi+12fl. 

4-95  0-70  0-44  12-8^=ft  gi-j-Sgi-fsfl. 

2-61  4-06  112  15-98=     "  **    -f4tt. 

6-36  21-66  8-26  1164  0*97  099  18  16=ft»gi-f Rgi-ffifl. 
5-25  83-95  257     457  419  3-42  14-22=ft"  gi-f  8fiSi+9H. 


I.     Palagonite, 

II. 

III. 

IV 

V. 

VI. 

VIL 


Korite, 

Hyblite, 

Notite, 


gi  *1       Fe      Oa 

41-90  12-72  16-74  671 

40-62  11-03  15-86  7-23 

88-96  12-75  10-71  5-96 

44-07  12-00  19-47  5-53 

40-86  10-22  20-68  453 
86-96 


TVinacrite,  31  82 


The  Korite  is  a  hydrous  labradorite ;  it  is  in  dull  brown  grains,  and  is  associated 
with  Sideromelane,  which  has  the  same  composition  excepting  the  absence  of  water. 
It  may  well  be  doubted  whether  these  substances  are,  all  of  them,  distinct  chem- 
ical compounds. 

WalUirshausen  makes  out  another  allied  compound  which  he  calls  TVinmcriit, 
constituted  as  above  given.  It  is  dnll  brown  and  clenvable  or  micaceous,  and  i* 
mixed  with  his  Hideronlicite,  a  hydrous  silicate  of  peroxyd  of  iron  and  alumina 
It  may  l>e  remarked  that  decomposed  chrysolite  in  one  of  its  stages  has  the  brown 
appearance  and  structure  of  the  mixed  Trinacrite  and  Sidorosilicite. 
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unsen  regards  the  Palagonite  of  Iceland,  (^^K-  Ixxxiii,  219,  and  Ann.  Gh. 
8.  [;^],  xxxviii,  237),  as  consisting  of  silicates  B*  Si  -f  Aq  and  fi  Si-|-Aq,  combined 
1  one  another.  To  the  Palagonite_of  Iceland,  he  gives  the  formula,  ii*  Wi*-\-2S^ 
Aq,  to  that  of  the  Galapagos,  ft*  Si'+fi  5i-|-Aq ;  and  he  observes  that  the  pa- 
nite  occars  as  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azores,  Cana- 

Cape  Yerdes,  Tortugas,  and  probably  also  of  the  Pacific  Islands.  He  gives 
lyses  which  show  great  uniformity  of  composition  in  the  basaltic  tufas,  and 
pares  it  with  the  constitution  of  pyroxene,  tne  alteration  of  which  is  the  source 
he  peculiarities  of  the  tufa.  He  also  observes  that  the  Palagonite  may  be  made 
ficially  by  putting  powdered  basalt  into  a  large  excess  of  caustic  potash  in  fa- 

and  pouring  on  water ;  the  product,  after  washing,  is  hydrated,  pulverulent, 

gelatinizes  with  weak  acids,  and  its  composition  is  like  that  of  the  purest  pa- 
nitc  of  Iceland.     The  origin  of  the  Palagonite  is  hence  attributed  to  the  altera- 

of  pyroxene  rocks,  in  which  process  the  iron  is  peroxydized. 

OLTONCTB,  Shepard  Disseminated  massive.  Cleavage  rather  distinct  in  one 
etion;  in  two  others  oblique  to  the  first,  indistinct^  H.=5-5.  G.=2-8 — ^2*9, 
>Ard;  3*008,  Silliman.  Lustre  vitreous.  Streak  white.  Color  bluish-gray,  yel- 
lah-gray,  wax-yellow,  yelluwish-white.  The  darker  colors  turn  yellow  on  ex- 
ura     Transparent — translucent 

Tmpoiition. — ^Analysis  by  Silliman,  Jr.,  (Am.  J.  Sei.,  [2],  viii,  892): 
Si  46-062,         Xl  5-667,        Ag  88  149,         ^e  8-632,         Oa  1-6 16=1 00 -026. 
I  gives  the  formula  ft'  Si+i  iSlg*  SA  or  ft'(§i,  £l).     But  it  is  quite  probable  that 
species  is  an  altered  augite. 

B.  alone,  it  is  bleached  and  rendered  transparent,  but  does  not  fuse.  With  bo- 
it  forms  a  transparent  glass. 

oltonite  is  disseminated  through  white  limestone  at  Bolton,  Mass.,  and  also  at 
bury  and  Littleton. 

r.  Saemann  attributes  the  change  of  color  in  boltonite  to  minute  grains  of  mag- 
c  iron  disseminated  in  the  substance  of  the  crystals,  which  undergo  change  on 
More,  and  leave  the  mineral  of  a  lighter  color  than  it  was  when  fresh, 
bomson's  bitUiccUe  of  magnesia^  (Ann.  Lye  Nat  Hist  N.  Y.,  iii,  60),  the  analy- 
»f  which  has  been  referred  to  this  species,  is  shown  by  Silliman  (loc  cit)  to  oe 
nolite. 

ODONTTE,  Beud.  Manganese  Spar.  Bisilicate  of  Maganese,  Thwmon,  Bother 
ADgankieseL  Kieselmangan.  rhotizite,  Dumenil,  Allagite.  Corneous  Man- 
mesa  Bustamite,  Brongn,  Fowlerite.  Marceline,  Beud.  Dyssnit,  Kobell. 
lisbergit,  Igelttrom. 

ilonoclinic,  and  like  pyroxene,  /:  /=87°  7'.  Observed  planes,  / 
if,  O.  Cleavage :  /perfect ;  0  less  perfect.  Usually  massive. 
t=5.5_6-5.  G.=34— 3-68;  3-612,  Lan^banshytta;  3-634, Si- 
ia;  3-63,  Hermann,  Stii-ling.  Lustre  vitreous.  Color  light 
wnish-red,  flesh-red,  sometimes  greenish,  or  yellowish,  when 
>ure.  Streak  white.  Transparent — opaque.  Fracture  conchoi- 
— ^uneven.     Brittle. 

owierite  is  the  crystallized  Rhodonite  of  Franklin,  N.  J. ;  it  is  often  black  ex- 
Ally  from  alteration.  Named  after  Mr.  S.  Fowler.  The  name  Rhodonite  alludes 
he  red  color. 

'hoHxite  js  a  mixture  of  Rhodonite  and  carbonate  of  manganese.  Marceline 
n  St  Marcel)  is  an  impure  silicate  into  which  the  Rhodonite  changes  on  expo- 
.  Buetamite,  from  Mexico,  is  grayish-red,  and  at  times  somewhat  fibrous ;  it 
Minm  much  lime.  Allagite  is  greenish-gpray,  verging  towards  black,  and  is 
iwhat  fibrous,  resembling  altered  bustamite ;  named  irom  aA^ayi},  change,  allud- 
U>  change  on  exposure. 

pHmoee  of  Beudant,  from  Franklin,  N.  J.,  is  the  fowlerite  partially  altered. 
16  dy»9nite  of  Kobell,  is  from  the  same  region  and  of  similar  character.     Thom- 
I  analysis  of  fowlerite  (Ann.  Lye.  N.  Y.,  iii,  28)  is  from  a  partially  altered 
tmen  of  this  kind. 
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Composition. — ^S[n*§i'=Silica  45*9,  grotoxyd  of  inaDganose  64'1=100,  or  a  true 
manganese  augito;  usually  (Mn,  Ca)'  Si'  or  (Sin,  f'e,  Ca)'  §i*.  Analyses:  1,  Ber 
Mlius,  (Afhandl.  i,  110,  iv,  382);  2,  8,  Ebelmen,  (Ann.  d.  Mines,  [4],  vii,  8);  4,  Do- 
mas,  (Ann.  des  Sci.  Nat.  viii,  411) ;  6,  Ebelmen,  (loc.  cit) ;  6,  7,  UermaDn,  (J.  1  pr. 
Chem.  xlvii,  6,  8);  8,  A.  Sclilieper,  (this  Min.,  3d  edit,  463) ;  9,  Jgelstrom,  (J.  £  pr. 
Ghem,  liv,  190). 

fin         Ca      Ag      i'a 


Si 

1.  Langbanshytta,  48-00 

2.  Algiers, 
8.  St.  Marcel, 
4^  BustamitCy 
6. 

6.  Stirling,  N.  J., 

7.  Cummingtou, 
8. 
y.  Faisbergite, 


48-00 

49-04 

3-12 

0-22 

46-49 

39-46 

4-66 

2-60 

46-87 

47-38 

5-58 



48-90 

36-06 

14-57 



44-45 

26-96 

14-43 

0-64 

46-48 

31-52 

4-50 

3-09 

48-91 

46-74 

2-35 

2-00 

51-21 

42-65 

2-«»3 

trace 

46-46 

41-88 

8-13 

0-91 

=100-88,  Berzelius. 

6-42=98-63,  Ebelmen;  G.=3'699. 

=99-23,  Ebelmen. 

0-81=100-34, Dumas;  G.=:3*12— 8-85. 
115,  <5a  G  12-27=99-90,  Ebelmen. 
7-23,  2n  5-85,  ign.  l-00=99-67,  H. 
^rac^=100,  Hermann.     G.=:8-42. 
4-84=10113,  Sehlieper. 
8 -3 1=1 00 -69,  Igelstrom.     G.=8-«8. 

Schlie]>er  found  liia  specimen  (one  furnished  by  the  author  and  seemingly  nnaiter- 
ed)  to  consist  partly  of  carbonate  of  manganese  and  other  bases.  By  digestion  in 
ooncentrated  muriatic  acid,  it  atlbrded  90-15  per  cent,  of  silicate  of  manganese,  and 
y-85  soluble  portion.     The  latter  gave  on  analysis, 

fin  C  50-52,     :^o  G  8-60,     <5a  G  37  17,     fig  G  244,     tl  and  loss  l-27=10a 

Ten  per  cent  of  carbonates  had  been  previously  found  in  the  Cummington  mine- 
ral, by  E.  Hitchcock.  Allowing  that  the  ten  per  cent,  of  carbonates  in  Schliep- 
er's  specimen  had  been  formed  at  the  expense  of  the  bases  in  the  Rhodonite,  and 
also  that  there  was  some  free  silica  in  minute  points  or  grains,  as  was  obvioui  to 
the  eye,  the  oxygen  ratio  cannot  be  taken  as  dift'crent  from  that  of  Rhodonite. 

B.B.  becomes  dark  brown,  and  m^  Its  to  a  reddish-brown  glassy  globule ;  with  the 
fluxes  gives  the  reaction  of  manganese.  In  powder,  partly  dissolves  in  mnriatic 
acid,  and  the  insoluble  part  becomes  of  a  white  color.  Darkens  on  ezpoanre  to  tlM 
air,  and  often  becon»es  nearly  black. 

Occurs  at  Langbanshytta,  near  Phillipstadt  in  Sweden,  in  iron  ore  beds,  in  broad 
folia,  and  also  granular  massive;  also  at  Elbingerode,  in  the  Hartz;  in  the  district 
of  Ekatherinenbiirg,  in  Siberia ;  with  gray  copper  ore  at  Kapnik,  in  Transylvania ;  in 
Cornwall.     Paisbtrgite  is  from  Paisbcrg's  iron  mine  in  Phillipstadt,  Sweden. 

Occurs  in  boulders  in  the  town  of  Cummington,  Mass.,  and  some  of  the  neighbor- 
ing towns,  and  has  been  observed  also  in  Warwick,  of  the  same  State,  on  the  uther 
side  of  the  Connc<;ticut.  Also  in  an  extensive  bed  on  Osgood's  farm,  Bine  Hill  Bay, 
Maine;  in  Irasburgh  and  Coventry,  Vt ;  near  Winchester  and  Hinsdale,  N.H.  An 
ore  from  Stirling,  Now  Jersey,  gave  Thomson  the  angle  123°  30',  which  is  near  the 
angle  of  hornblende,  but  we  have  not  been  able  to  verify  the  results  Thomson's 
analysis  of  this  ore,  if  correct,  would  make  it  a  manganese  augito  or  Rhodonite, 
(Min.  i,  515),  and  this  sets  aside  his  measurements,  or  at  least  throws  donbta  npon 
them.     He  found  the  specific  gravity  3-586. 

The  Fowlerite  which  occurs  in  large  crystals  with  franklinite,  at  the  Franklin 
Furnace,  Hamburgh,  at  Stirling,  N.  J.,  has  been  analyzed  by  W.  Camae,  (Am.  J.  S. 
[2],  xiv,  418),  and  the  following  composition  obtained: — 

Si  fin  :^'e  2n  Oa  fig 

42-20         25-37         ll'OO        415         966         5*27,  feldspar  8-66=101  •«). 
This  give^  the  oxygon   ratio  for  the  silica  and  protoxyds  8  :  1*85,  correepoDdinf 
nearly  to  9  R,  5  Si.     Ilie  result  needs  confirmation. 

A  rose-colored  ore  from  Kapnik,  in  concretionary  forms  afforded  Brand«e,  B 
68-60,  fin  41-93,  :^e  TOO,  3tl  1*24,  I^  3-00,  and  it  has  *been  considered  a  trisilicat«. 
An  5i ;  G.=2-8.  Its  purity  is  denied  by  Dufrenoy,  who  attributes  part  of  the  sili- 
ca to  the  quartz  with  which  it  is  associated. 

Manaan-AmphiboU,  Hermann,  (J.  f.  pr.  Chem.  xlvii,  7).  Hermann  separatct 
from  Rhodonite,  without  good  reason,  the  Cummington  Manganese  spar  under  tlM 
idea  that  it  is  a  hornblende,  and  not  a  manganese  augite.  Ue  unites  with  it  TlioB- 
ion*s  Stirling  ore. 
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Altered  Forms. —Rhodonite  changes  partly  to  a  carbonate,  by  the  ai-tion  of 
waters  holding  alkaline  carbonated  in  solution,  as  exemplified  in  remarks  above ; 
and  al^o  becomes  alteretl  by  the  tendency  of  protoxyd  of  manganese  to  pass  to  a 
higher  state  of  nxydation,  accoinpanie<l  with  the  absorption  of  water.  Bv  the  last 
prores<«.  tile  rc<l  oolor  becomes  brown  and  black,  and  indefinite  componD<l8  or  mix- 
tures n-suit,  which  may  bo  either  partly  silicates,  or  wholly  an  oxyd  of  manganese. 
Marrtlinc  and  AUivjitt;  etc.,  are  of  this  kind.  The  foUowmg  also  probably  belong 
here  as  altered  Rhodonite. 

Stratop*it'\,  Igeldtnim. — From  the  Pajsln'rg  iron  mine  in  Philipstadt  Amor- 
phous, massive.  Easily  scratched  with  a  knife  blade.  G.=2*d4.  Color  pitch- 
black,  brown  or  brownish  red  in  thin  splinters.  Streak  brown.  Fracture  flat 
eonchoidal.  B.H.  fuees  to  a  black  translucent  globule.  With  muriatic  acid,  much 
chlorine  is  evolved. 

Tlie  foIlowiiiL;  arc  analyses  of  this  and  other  allied  impure  silicates  by  Igelstrtim, 
Bahr,  auil  Svaiiberg,  (0c^^  V.  Ak.  Forh.  1K5(»,  isr>l,  and  J.  f  pr.  Ch.  liii,  308, liv,  lUO). 

n 

IS-Vo,  IgelstronL 
«)-43=l(«);jJ),Bahr. 
yM3=l(H  -30,  Svanberg. 
y7«.=»0-i»8,  Bahr. 
9r)l=:10<)-<)5,B. 
0:>7=HM)-26,  B. 
0-13,  Co  0-39=98-98. 

Ijrel-*trom  writes  for  Stratoncite,  (Anal.  1),  the  formula  Sfg*  Si'-f-4(5tn.  Pc),  Bi-{- 
12  TiT  A  ndatod  mineral  lia»*  Ix^en  calhid  Xrotokite;  formula  deduced,  MgSiJ-4  (Sn, 
Fe)  Si+'^  It :  r;.=*2-70.  Mltthiffitr  is  similar ,  f.)rmula  given  it,  2  (Fe,  Sn)  Si+3  tL ; 
CJ.=2  71 — 2*70;  from  Witt ini:«',  Kinlan*!. 

Armlvjies  2  to  4  arc  of  a  dull  lead  gra\'  niincral ;  they  give  the  ox^'^gen  ratio  for 
the  p«*roxydrt,  silica  and  water,  "2  :  '1  :  1.  Analysis  .•>  gives  the  ratio  2*5  :  1*6  :  1 ; 
color  pure  black ;  fracture  earthy  ;  nit  her  soft :  (>.=:V2n7.  Analysis  7  is  of  a  light 
yellow  mineral,  hard  and  witlu>ut  distinct  cleavaije  ;  lustre  between  vitreous  and 
greasy;  (J. =3*320;  the  oxygen  ratio  which  the  analysis  gives  for  the  prot- 
oxyds,  peroxyds,  silica  and  water  is,  2*6:  1  lo:  1*2. 


gi 

%1 

Pe 

Un        Ca 

ii^ 

1. 

Strntopeite, 

35-43 

l()-27 

3.J.4I     

8M»4 

2- 

Klappurud, 

3»)-20 

111 

<i-7o 

47 -.M      o-tU 

4-13 

3. 

•• 

36-11 

0-i»o 

11-31 

4  2 -(Ml     O-70 

0-57 

4. 

" 

34-72 

1-oy 

li»-4r> 

42-04     (»-5n 

U-36 

5. 

•* 

23-69 

0-61 

9-14 

50-21     0-50 

0-39 

0. 

it 

33-81 

l-(»3 

7-.->3Mi 

14618    0-72 

1-42 

7. 

•* 

48-30 

6-80 

4-:)7Mn    y-88  lft-i'6 

11-90 

SPOnUMENK,  (TAndrada.     Triphane,  H, 


Monndinic.  r=i]\P  4(/,  /:  7=87°, 
O  :  /;=09o  40'. 


O 


o; 


>=n7'^  IIV. 


:-L>=iioor)0'. 

/=  1:^:30  30'. 

,-3=107033/, 


?/  : 

y;  :->>2=12r)°  VJ'. 
?V:-J  =  lolo(r.'' 
n:-:>=  1:^40  HV. 
/:-!>=  14r)0  r>0'. 
L^i('t(>j>)=SOo.   7:-l=121°  2S'. 
L>i=I3l»o  ;^0'.    -1  :-l  =  ll(;^  UK. 
i»i=:lOL>or>4.J^  -1  :-i^=jao  24^ 
(  VvstaLs  lar<(e.  C'loava^e  :  //  very  perfect ; 
/also  jierfect;  li  in  traces,  seen  in  striro  on 
«.      Twins,  face  of  coin})osition  it.     Also 
cleavable  niassivo. 


O 

ii 
if 
2i 
ii 
if  ; 


ir.=r,r>— 7.     0.=ni~3-2;  317,  TTaidingor;  3-188,  Tliomson, 
specimen  from  Dublin  Hav  ;  ;M32 — 3*137,  Itammclsberg.     Lustre 
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iKjftrly.      f'rrjHft  fracture  vitreous.     Color  firmTisii  _ 

inUi  irrecniMli  white  and  grayish  white,  rareiT  ^tint  rigddkL : 

umuAftrvA,    Traiwlucent — subtranslucent.     Fracrare  loaeTee. 

6V/m;#o«i7i/>n.— <l^*+}B)9i*=^niea  64*5,  alomiiiA  Sf-S.  Uthim.  «:£. 
AnnlyA/-^  :  1,  R,  llngeu,  (Pogg.  zlTiii,  861);   2,  TliomMii.  ilGs.  i.  ^'t  :  t.4.  Bfls- 
UHfUb'TX,  (I'f'ffff  Ixxxv.  544);  fr-8, Smith  and  Brash, (Amcr.  Jovr.SeL  [S^zn,]Tff: 

Si  Si  Fe        ti  ^^a  <k 

1.  \Un,  f»(\\',U-t  27-024  0-921  3-886  2-«88  =l*JlX  HaecL 

2.  Killiii*-y,  «3'812  2«-ft08  ^e  0-82H  6-604  0^28,  ft  0'»=:^J'»^4.1W& 

8.   Ilto,  6riM2  2914  Pt  trace,  6-47  0*46  0-»\    &    0-14,    3bMJ^f. 

4.  Tvn.l,       «.",:>»  -^tt-iM  l^e  142  449  Oiyr  0->7,    &    O^^C^    3bc«^K. 

r..  Norwich,  64  <>'|  27-84  0*64  5-20  0*66  0-»4  igB.<r»\  & -rlCssSTK. 

ff.  "  e/.l'f',r,  28-97  6-«»5       0-S2-     0-81    -    0-3i>=r9»->X  S  4BL 

7.         "  r,'.iVn  28-70  4-9y       0-8«>     0"26    *•    •>'<«.==9>f-23.      - 

H.  HU>ilitif(,  64  60       26-30  2'66       5't6       1-10*     0*48   **   0-»>jilg<HMs=«HiL 


A  With  MOM  soda  ;  in  6,  C  7, 


a*a 


fri  a  niif.nmvu  from  Storling,  Masa.,  Ilagen  found  Si  66-247,  &  Fa  S7-S54;  ami  ■ 
iiriollKT  from  Tyrol,  Bi  66-027,  Xl  26461. 

II.  li.  lo4<*«  irnimlucvncy  and  color,  intumesoes  and  fuaea  to  a  giaaiy  globok;  gvw 
tliA  rrfi'tioii  of  lithia. 

Or'i-iirM  oil  iUv.  inland  of  Ut<>,  in  Sadormanland,  Sweden,  with  ouignetie  insMv. 
i|iiHrt/.,  totiriiiiiliiM'.  and  foldHpar;  alfio  near  Hterzing  and  Lia«Da  in  thcTTrolflii 
of  n  i)'tl<-  ^rmi  or  y<?llowiHh  color,  imbedded  in  granite,  at  Killinej  Baj,  BCtf 
Uiihliii.  ftiid  hi  iVtc'rlHmd  in  Scotland. 

fl  Oi'i'uvn  ill  i^rnniU)  at  (loahen,  MaM.,  associated  at  one  localitj  with  hhMtav- 
timliiiK  fiiidlM'ryl;  nUo  at  ChtMierfield,  ClieAter,  Norwich,  and  Sterling.  Hasft. ;  tf 
Wiiidlwiiii,  MfiiiH*.  iM'fir  the  hridf^e,  along  with  garnet  and  staurotide;  at  BrookficM. 
('*.,  n  T'W  roiN  north  of  Toinlinson's  tavern,  in  small  fprayish  or  grceoish  wkito 
iiiiliviitiiiiU  lookiiii?  liko  feldspar.  At  Norwich,  Mass.,  it  is  asM>ciated  with  tripfcT- 
liiHi.  iiiit'ii.  Iiiiyl,  iiiKJ  albito;  one  crystal  from  this  locality  was  1^  inches  wif, 
ntid  io  )iifhi'«  in  ^irt. 

Nntiix'l  from  9witAo%,  nahft,  because  the  mineral  l>ecome8  ashy  before  the  blowjape. 

TltM  follow iiiu'  f>rr  tin*  angles  obtained  with  the  common  goniometer,  from  tb« 
Norwi'li  erv«t»iU:  (>  :  «i=6»®  40',  u  :  I=zV.\Z^  80',  n  :  t8=107°.  2i  :  2«  (tim)=80*. 
h  :  *<»     I  .'.'/*  U,'.  a  :  2*=lo;iO,  tt :  -2=1 16°,  it :  -1=^1<K)°  ao',  it  :  *=14ci^  it :  -i 

l;U",  lii  :     '     1 12°,  /:  -2=144®, -1  :  -1=117°,  -2  :  -2=.*2°. 

Af.ii.iii.o  VttnUH.  '-KUliniU  of  Tlumison  (Min.  i,  380)  has  the  appenrmnee  of  spod- 
iMiM'iK',  And  oreiiiH  with  it  at  Killiney  Hay.  Mallet  states  that  it  allerdt  bf 
(-liMivii^'i*  a  jM-ium  of  inri°,  which  is  very  nearly  the  angle  between  the  diagonal  urn 
pri^riiiiii'' cloiivH^ti  of  Hpodiimono,  both  of  which  are  perfect.  II.=4.  G.=^-M> 
VnMrc  vitrriMH.  wcnk.  (!olor  green ish-jjray,  brownish,  or  yellowish.  CowtpotiHrn 
A'*<'«'i<1>ii|{  to  l.rtinnt  and  lilyihe  (loc.  cit)and  Mallet, (Rammelsberg's  6thSapi  118): 


m 

Al 

P'e 

On 

Ak 

iiu       & 

tt 

1. 

4'i  (H 

no -60 

227 

()-6K 

HW 

6^2 

10-.K)=I00-48,  L. 

2. 

47  WJI 

:u«»4 

2':{3 

0-72 

0-46 

1-26     6-06 

10-00=:>9-(W,  BL 

8. 

f»-.JH9 

ji:i-24 

3-27 

1-45 

4-{#4 

8-67,  Li  0-46=99-«2,  M. 

|fOt(NllM''MHv  Amphilnde.  Oreen  diallage.  Actinolite.  Actinote.  IVno- 
filifo  Calnmite.  Pargasitc.  Smaragdite.  Asbostus,  in  part.  Amianthm 
Amiiiiilhinile.  Amianthoid.  l^otalitc.  Strahlstein,  Tremolith,  Kalaiuit,AmiaDL 
IK  (iiammalit  Hym^olith,  I/aus.  Tarinthine,  Anthophyllite,  Sckumaekir. 
romfMingtoiiil.il.  Ifrwry.  Hreislakite,  lintcchi.  Raphilite,  Thmn.  Arfvedsonits, 
Slfuuk^      /I  gii-in,  Tamnau,  in  part.     Kymatin,  Breit     Diastatite,  Breii. 
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Monoclimc.      (7=Y5°2',/:  /=12403(K,  (9  :  It  =164°  10',  »:&:(? 
=0-5527  :  1  :  1*8825.     Crystals  sometimes  stout,  often  long  and 


364 


365 


868 


a 


0 


bladed.  Cleavage:  /highljr  perfect;  iiyit,  sometimes  distinct 
Lateral  planes  often  longitudmally  striated.  Twins  :  face  of  com- 
position *t,  as  in  f.  362,  a  twin  of  the  form  represented  in  f.  361. 


O 
O 

o 
o 
o 
o 
o 
o 
o 

q 


;  li=15.5o  33'. 
:  -li=149°. 
:  -ai=124o  56'. 
:  ii=\04P  58'. 
;  1=152°  36'. 
:  -1=145<'  35'. 
: -2= 121°  29'. 
;  2»=150o  26'. 
;  M=90o 
;  7=1030  12'. 
t3=99°  57'. 


0                1 

It 

1 

%i 

"a* 

N      /a 

/ 

-^21 

-3 

2i 

-It 

-1 

n  :  n  =147°  39'. 
t8  :  18=115°  18'. 
it:  3  8=124°  14'. 
ii :  -83=130°  15'. 
2t :  2t(ov.6>)=120°52'. 

1  :  1=154°  26'. 

1  :  -1=148°  28'. 
-2: -2=131^36'. 
83:  88=111°  32'. 
-3  8  : -8  8=99°  30'. 

Obsenred  Planes. 

Imperfect  crystallizations :  fibrons  or  columnar,  coarse  or  fine,  fibres 
often  like  flax ;  sometimes  lamellar;  also  grannlar,  coarse  or  fine, 
and  usually  strongly  coherent ;  sometimes  friable.  ' 

H.=5 — 6.  G. = 2-9 — 3-4.  Lustre  vitreous  to  pearly  on  cleavage 
faces ;  fibrous  varieties  often  silky.  Color  between  black  and 
white,  through  various  shades  of  green,  inclining  to  blacki  h  green. 
Streak  uncolored  or  paler  than  color.  Sometimes  nenly  trans- 
parent ;  usually  subtranslucent — opaque.  Fracture  subconchoidal, 
uneven. 

am/K>w*ton.— ft«Si«=ft' Si-4=ft«Si»+&Sl 

Isomorphism  leads  to  the  same  variations  of  constitution  in  hornblende,  as  in 
pyroxene,  and  It  may  be  either  lime,  magnesia,  protozyd  of  iron  or  manganese. 
Alumina  replaces  silica,  in  some  varieties.  The  prominent  varieties  are  the  fol- 
Uwing : — 
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Tremollte,  (fr.  Tremola  valley,  Switzerland),  Grammatite,  (fr.  vpaft/m,  a  Ziiw).— 
White,  ffrayish,  grceniBh,  or  yellowish-white  spceimena.  Crystals  often  in  long 
slender  ula^es,  either  distinct  and  traversing  the  gangue,  or  aggregatinl  in  colnmnir 
and  radiated  masses.  G.=2-93.  Transparent — translucent.  Co/ame^e  (fr.  calamus, 
a  reed)  is  asparagus  green  in  crystals.  Jiaphiiit^  {fr.  fafti^  needle)  is  an  asbestiform 
tremolite  from  Lanark,  Canadtu  Formula,  CaSi+Mg"  Si'=Silica  60-7,  lime  12"6. 
magnesia  2C*8. 

ActinoJite,  (fr.  ami',  a  ray),  Actinote,  Strahlstein.  Bright-green  bladed  crjftah 
or  columnar  forms;  if  in  distinct  cr^'stals,  glamy  actinolite.  The  crystals  are  lone;, 
slender  prisms,  and  break  easily  across  the  prism.  The  fibrous  or  radiated  crystj- 
lizations  are  often  named  afhtftti/orm  actinolite.  The  green  color  is  owing  to  a 
small  proportion  of  oxyd  of  iron,  and  on  account  of  the  iron  present,  the  specific 
gravity  of  actinolite  is  above  that  of  tremolite,  usually  between  8n»2  and  SvS. 

AnthophylUte,  (fr.  anthophyllum\  Fine  columnar,  or  made  up  of  acicular  fibres 
of  brown  or  g^ayi^lh-brown  oolor,  often  submetallic.  (J.=2()4 — 3*1C.  The  cleavage 
affords  prisms  of  124°  lin*,  like  other  varieties  of  hornblende.  Formula,  f'«;5i+]^ 
5i'=Siliea  58'6,  magnesia  26'i»,  protoxyd  of  iron  15'5. 

Attbi'9tuSf  (fr.  aaSccTos,  ynco/ixumtible),  when  of  a  white  color  or  some  light  8ha4le. 
is  a  fibrous  variety  of  treinolito  or  actinolite.  The  fibres  are  often  ns  fine  as  flax, 
and  may  be  separated  with  the  finircrs.  By  traversing  limestone  or  the  ganguethst 
contains  it,  it  often  jrivc>  an  asbestiform  appearance  to  large  masscfl  of  the  rock.  The 
more  delicate  varieties,  presenting  the  lustre  of  satin,  are  called  ^dm/fin/Afi*,  (fr 
aaiavTii,  uwi'ifi^ed). — ^The  fibres  of  .i^bestus  are  sometimes  so  interlaced  that  \\\* 
nbrous  structure  is  not  ap[>arent ;  this  variety  is  ealled  movntain  leather,  and  roekar 
mountain  cork;  the  former  occurs  in  flexible  lamina)  or  sheets,  resembling  leather, 
and  the  latter  has  the  feel  and  nearly  the  texture  of  cork  :  both  arc  so  light,  owinf 
to  the  loose  interlacing  of  fibres,  as  to  float  on  water. 

Paryasite.  Pargasite  includes  crystallized  varieties  (crystals  usually  thick  an-! 
stout)  of  high  lustre  and  rather  dark  shades  of  green  ;  it  is  also  granular. 

Hornblende.  Tlic  name  hornblende,  as  originally  ai)plicd,  belonged  onlv  to  the 
dark  green  and  black  varieties,  whether  in  crystals  or  massive.  It  contains  muoL 
iron  and  alumina  ;  G.=.il  to  ;{"4.   The  name  alludes  to  the  toughness. 

Carinfhiiie  is  a  hornblende   aluTiiinon?  and  ferniirinous)  from  Carinthia.   G.=3*12T. 

Arfpednonite.  A  black  horn]»lende  containing  largely  of  iron  nnd  al«o  suda,  anJ. 
according  to  Brooke,  having/:  /==l'J;i^  .").')'.  Lu-«tre  vitreous,  inclining  to  resin- 
ous. G.=3-41.  Formula.  NaSi-f  Ke*Si''=^iliea  494,  protoxvd  of  iron  3.*-3.  s«»da 
11 '3.  It  is  very  fusible,  melting  even  in  the  flame  of  a  <andle.  Named  after  Pro- 
fessor Arfvedson  of  Sweden. 

ufCyirine,  as  analyzed  by  Plantamour,  is  a  black  hornblende  related  to  Arfvedsoi 
ite.     A  black  or  greeuish-blaek  r>revig  mineral  so-called  is  }»yroxene. 

Hornblende  Jiock  and  Ainp/iibol it*'  are  names  of  rocks  consisting  of  hornblrndo. 
and  having  a  crystalline  granular  texture,  siwnetimes  slaty. 

Cornrine  is  a  comj)a<'t  hornblende  rook  of  smooth  fracture,  extremely  tough  ao-i 
sonorous  when  struck.     The  name  is  from  the  Latin  for  Itorn. 

DiuMfatfte.  A  hornblende  from  Wermland,  diff"ering  a  decrree,  according  t- 
Broithaupt,  in  the  angle  of  the  prism  from  hornblende.     Gf^=3i>U — :?•!. 

(/ralite  (from  the  Urals)  has  the  cleavage  structure  and  composition  of  boix- 
blende,  though  the  external  form  of  aucite,  and  is  considered  a  ps^eudomoqili. 
The  two  spiMiies  are  variously  mingled  in  aifl*erent  specimens,  showing  the  chanft 
in  different  stages  of  progress. 

Analyses:  1,  2,  :j,  Bonsdorff,  (Schw.  J.  xxxi,  414,  xxxv,  123);  4,  Seybert.  (Am.  J. 
8ci.  vi,  3IJ3);  6,  Damour,  (Ann.  Ch.  Ph.  [3],  xvi) ;  5A,  6,  Kamm.,  (5tK  >^up.  181,  l*t 
Sup.  73) ;  7,  Murray,  (ib.  2d  Suj).  fin) ;  8,  Bonsdorff;  0,  T.  S.  Hunt.  (Amer.  J.  Soi.'p^ 
xii,  213,  Phil.  Mag. '[4],  i,  322) ;  lo,  Riehter,  (Pogg.  Ixxxiv,  367) ;  11.  Vop^dius.  \Vi>a 
xxiii,  355);  12,  13,  Thomson,  (Kec.  Gen.  Sci.  xvii);  It,  lleintz,  (Pogg.  Iviii,  IC^i;  15. 
16.  Smith  and  Brush,  (Am.  J.  Sci.  [2],  xvi,  4«^) ;  17,  Kobell,  (J.  f  pr.  Ch.  xiii,  3);  1?. 
PlanUmour,  (J.  £  pr.  Ch.xxiv,  30o) ;  19,  20,  Bonsdorff;  21,  22,  23,  Hisinger,'  (Schv 
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J.  xxxi,  289)  ;  24,  Bonsdorff ;  26,  Arfvedson,  (Jahresb.  iv,  149) ;  26,G68chen,  (Rnmm. 
2d  Sup.  61) ;  27,  ClftU8l)ruch,  (Ramm.  let  Sup.  72) ;  27^,  KudoniatBch,  (Pogg.  xxxvii, 
586);  28,  Rammelsberg,  (Pogg.  Ixxxiii,  468);  29, 80,  31,  Waltershausen,  (Vulk.  Gest. 
Ill);  82,  33,  Klaprotb,  (Beit  v,  150);  34,  Uisicger. 

L  Trewiolite  and  Actinolite,  containing  lime  and  magnesia,  vnthout  alumina. 

Si      fig      Ca        ^e     ifDi    ^ 

69-75  26-00  14-11  060  trace  HF  0  94,  A  0-10,  B. 

60-10  24-31  12-73  1-00  0*47    0-42      "  0*88,  tl  016,  B. 

69-76  21-10  14-26  3-96  0-31    "  0-76=100-12,  B. 

66-83  24 -(iO  10-67  4-30  167,  It  1-03=100,  Seyb. 

68-07  24-46  12-99  1*82 =*J7-34,  Damour. 

57-40  24-69  1389  136  1-88,  fl  0-4O=9'.>-12,  R. 

67-98  22-8H  ll'\)6  6-32  0-58=100-21,  Ramm. 

6l)-50  19-30  12-65  8-60 =10006,  Murray. 

68-20  22-10  15-55  3*08  0"21    0-14,  IIF  066,  It  0-14,  B. 

56-30  22-60  13-36  630  trace  0-40, iffa  0-80,  fC  0-25,  ign. 

0-30=99-81,  Hunt 

58-89  23-37     957  379 0-67,flR-6«>=99-89,Richter. 


1.  Wermland,  white, 

2.  Fahlun, 

8.  Taberg,  greenish, 
4.  Concord,  Pa.,  green, 
6.  8t  Gothard, 
5^.  Gouvemeur,N.Y.  wh. 

6.  Kymatin,  Atbestus, 

7.  Taberg, 

8.  Tarentaise,      " 

9.  Raphilite, 

10.  Rcicbcnstcin, 


IL  Anthophyllite,  containing  magnesia  and  iron,  without  alumina 


11.  Kongsberg, 

12.  Perth,  C.  E., 
18.  HyroX,  Asbestus, 

14.  Ural, 

15.  Vummingtonite, 

16. 


56-74  24-35    13-94  238  ,  it  1-67=99-08,  Vop. 

57-60  29-30  3-55       2-10  3-20,tt  3-55=99-8<),  Th. 

54-92  26-08   12-60  164,  tt  5-2s=H)0-52,  Th. 

59-23  3102   8-27  0*19,  ign.  l-Sl=lO0,II. 

61-09  10-29     tr.     8207  150  0*96,  Ka  0-76,  £  tr„  It  8-04 

•  =90-69,  S.  <&  B. 

50-74  10-31    tr.      3314  1-77  0-89    "  0-5i     it /r.,  It  8  04 

=100-48,8.  A  B. 


17.  Greenland, 

1 8.  Brevig,  uEgirine, 


III.  Arfvedsonite,  containing  soda  and  iron,  without  alumina. 

f 
49-27     0-42    1-50    36-12 Mn  0-62  2-00 S"a800,*  CI 0-24,  K. 
46-57     5-88    5-91    2»-3S    "  2-l>7  3-41  **  7-79,  fe   296,  fi 
2  02,  F.  undermined=100-99,  Plantamour. 
»  With  trace  of  K. 


IV.   Containing  alumina,  with  lime  and  magnesia. 
19.  Aker,  Orammatite,      47-21  2186  12-73     228     067  13  94,  HF 09,  fi  0  44,  B. 


V.   Containing  alumina,  with  iron,  lime,  and  magnesia.     G.  o/*  29=2-893;  81,  3'284. 

1218.  HF  l-50=99-63,B. 
15-75,  It  0-5=97-24,  H. 

7-38=9^-60,  Hiuinger. 
n'S2,  It  0"2:;=98-92,  H. 
13-92='.)7  06.Bon8d. 
12-14=97-67,  Arfvd. 
16-36,  fi  0-46=99-61,  Gos. 

8-37=10n-65,  Clausbruch. 

4-56=99-35,  Kud. 
11-00,  Ka  1-71,  t  l-92,Ti 
1-01=100-45,  R. 

9-27,  lto-81=99-49,Walt 

13-68  "  0-85=99-56,  Walt. 

16-29  •*  1 -02=97 -62SWalt. 

b  Probably  2  1-2  p«r  cent  ofalknll  to  be  added,  W. 


20.  Pargaa, 

45-69  18-79  13-83     7-32 

0-22 

21.       " 

41-50  li)-40  14-09     7-76 

0-26 

22.  Fahlun, 

47-62  14-81   12-69    16-78 

0-32 

28.  Westmanland, 

46-88  16-34  1392      7-74 

1-60 

24.  Wetterau, 

42-24  13-74  1224    14-59 

0-33 

26.  Greenland,  Ar/ved. 
26.  Wolfeberg,  Boh. 

41-81   11-20  11-55    19-50 

1-47 

40-27   13-38  13-80Pl5-34 



27.  Carinthia,  Carin. 

46-08  18-48  10-23i'17-44 

27i.  UKolite, 

63-03  12-90  12-47    16-37 

28.  Hartliugen, 

42-62  18-46  1226    1669 

29.  Etna,V.d.Bove,6A-. 

48-84  11-70    12-05    21*79 

___ 

Sa    "        Mascali, 

40-91   1819    18-44    17-49 

tr. 

81.     "        Zoccolaro, 

89-76  13-01    12-99    14-40 

1-06 
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VI.   Containing  €Uuniina,  vnthir<m  and  lime, 
5i      fig      Ca      1*6   .    fin    £l 

82.  Westmanland,  42-00    2-25  11*00  80*00    0*25  12-00,  fl  0-75,  4,  traee= 

98*26,  KUp. 

83.  Fuldaischen,  47*00     2*00     8*00  15*00     26*00,  fl  0*5=98 -60,     " 

VIL   Containing  cUuminaf  loith  iron  and  magneHa, 

84.  Garpenberg,  53*50  11*85    4*65  22*52    0-85    4*40,  fi  0-6=9^-10,  Hii. 

Cummingtonite  is  an  anthophyllite  variety  containing  largely  of  ozyd  of  iron 
reeembling  an  asbestiform  tremolite,  often  scopiformly  arraneea ;  color  ash-sray, 
luatre  silky.  B.B.  alone  fuses  with  great  difficulty.  Formula,  (|  j'e+l  ftg^  5r, 
Smith  and  Brush,  (Anal  15, 16.) 

The  analysis  by  Thomson,  (Ann.  Lye.  Nat  Hist  New  York,  iii,  50),  referred  by 
Shepard  to  Boltonite,  is  shown  by  B.  Silliman,  Jr.,  (Am.  J.  Sci  [2],  viii*  ^^JX  ^  P^>^ 
tain  probably  to  an  actinolite  from  BoUon.  The  Raphilite,  according  to  Hunt,  nas 
the  augite  oxygen,  ratio  2:1,  (anaL  9^ 

The  fluorine  iAnany  hornblendes  is  supposed  to  exist  as  fluorid  of  calcium,  mud 
this  ingred^ut,  according  to  Bonsdorff  may  constitute  1  part  in  5  of  the  mineraL 

B.B.  the  tremolite  and  pale  varieties,  containing  no  iron,  fuse  readily  with 
intumescence  to  a  glass  nearly  transparent  to  milk-white ;  and  with  borax  form  a 
transparent  colorless  glass.  The  lighter  colored  varieties  containing  iron,  fbae  idone 
with  more  or  less  difficulty  to  a  dark  yellowish  glass,  and  with  borax  give  a  trans- 
parent glass,  tinged  with  iron.  The  darker  green  varieties  afford  a  deeper  iron 
color.  The  hornblende,  containing  cUumina  and  little  iron,  acts  much  like  tremolite ; 
but  the  black  varieties  fuse  to  a  brilliant  black  bead,  and  the  borax  glass  ia  tineed 
with  iron.  Anthophullite  fuses  with  great  difficulty  to  a  glass  colored  by  iron.  Arf- 
vedMonite  fuses  readily  with  intumescence  to  a  black  magnetic  globule. 

Green  or  black  hornblende  is  one  of  the  constituents  of  syenite  and  ffreenatone, 
as  well  as  hornblende  rock  and  slate.  Tremolite  is  most  common  in  dolomite  and 
granular  limestone.  Hornblende  also  occurs  in  granular  limestone  and  in  trachyte. 
Actinolite  is  found  in  the  greatest  perfection  in  talcose  rocks.  Asbestus  often  trav- 
erses serpentine  rocks  and  granular  limestones.  Much  of  the  so-called  aabeatiis  in 
serpentine  is  Chryeotile, 

Aossig  and  Teplitz  in  Bohemia,  Tunaberg  in  Sweden,  and  Pargas  in  Finland,  af- 
ford fine  specimens  of  the  dark  colored  hornblendes.  Actinolite  occura  at  8alts> 
burg  and  Greiner,  in  the  Zillerthal ;  Tremolite  at  St  Gothard,  in  granular  lime- 
stone or  dolomite,  the  Tyrol,  the  Bannat,  Gulsjo  in  Sweden,  &c.  Catamite  occura 
at  Normarken  in  Sweden,  in  prisms  in  serpentine.  Asbestus  is  found  in  Savoy, 
Saltzburg,  the  T}'^rol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that 
Dolomieu  employed  it  in  packing  his  minerals.  Rock  cork  is  obtained  in  Saxony. 
Portsoy,  and  Lcadhills,  where  also  mountain  leather  occurs.  Oisans,  in  Francs, 
affords  a  variety  of  amianthus,  composed  of  fibres  having  some  degree  of  elaaticitj; 
it  is  the  amianthoide  of  Ilatly.     Anthophyllite  comes  from  Kongsberg,  Norway,  At. 

Arfvedsonite  was  brought  first  from  Greenland,  where  it  is  associated  with  loda- 
lite.     It  occurs  also  at  Frodericksvarn,  in  Norway. 

In  the  United  States,  blaok  crystals  of  hornblende  occur  at  Franconia,  N.  H. ;  ft 
Chester,  Mass. ;  at  Thomaston,  Me. ;  at  Moultonboro*,  Me.,  in  Syenite ;  at  Willfboro', 
N.  Y.,  presenting  interesting  crystalline  forms;  also  near  the  bridge  at  PotadaB, 
St  I^wrence  Co.,  N.  Y. ;  near  (rreenwood  Furnace,  and  in  "Warwick,  Orange  Ca, 
N.  Y.  (f.  365.)  Crystals  of  a  dark  green  color  occur  near  Two  Ponds,  and  alios 
mile  north,  two  and  a  half  miles  north,  and  a  mile  south  of  Edenville,  togetlMr 
with  ^ay  or  hair  brown  crystals  and  tremolite,  sphene,  and  chondrodite,  in  gn>- 
ular  limestone.  Near  Amity,  hornblende  occurs  of  various  forms  and  colon,  aai 
often  in  large  and  perfect  crystals :  in  dark  green  crystals,  with  ilmenite,  al  the 
Stirling  mines.  Orange  Co. ;  at  Gouvcrneur,  in  short  green  crystals,  somctimci  two 
or  three  inches  in  diameter,  along  with  apatite ;  in  Rossie,  two  miles  north  of  Oi- 
bow,  ihe  variety  pargasito  in  neat  bright  green  crystals.  Pargasite  occnrB  alto  si 
Phipsburj^  and  i*arsonsfield,  Me.  Gray  hornblende  or  tremolite  in  good  crystals  ii 
found  at  Bryam,  N.  J.,  and  other  varieties  at  Franklin  and  Newton  of  the  same  State 
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I  flitttened  cfystals  of  a  white  color  ulitindunt  in  dolomite  fit  CunaAn^  Conn., 
„jen  the  falls  and  the  post,  f^fliot*,  uiid  other  plat'es  in  Litchfield  Co. ;  also  at 
^ifotie  and  a  half  mili39  south weat  of  the uioe ting  house)  and  Newberg,  Moss. ;  in 
XltAua,  Low  10  Co.,  N.  Y.  Gluay  RctiDalito  in  good  Bpecimcns  occurs  in  thedtcatito 
^ui«rries  of  Witidhatii,  Eeadftboro*  and  New  Fane,  Yt.,  atid  at  Middlelield  and  Blau- 
Moss. ;  abo  neiir  a  hatiilet  called  PeckHvillc,  in  Fishkill,  N.  Y.  Radiated  or 
atifumi  aothiolite  at  the  same  localities;  «t  Uriiiy,  Me,;  at  Brown's  eerpentrne 
rry,  3  mileft  N,  W.  of  Curniel*  Puhmm  Co.,  N.  Y.  { »i  Krariklin,  N.  J. ;  at  Carlisle, 
tiani,  and  Windeor,  Mas*. ;  in  Buckingham  Co,,  WilliB*a  Mt.,  Va.  Aciinolitw 
euFB  also  in  PenasylTanta,  in  ProvidencCp  Mineral  Ilill^  Dtflaware  Co, ;  at  Union- 
ville;  Bt  Keunettj  Chester  Co,,  often  iu  fine  cryatals  ;  rndiuted  and  a*ibestiform 
tremolite  abundant  Id  the  dokMiiito  of  New  England  and  New  York;  at  Tliomod- 
Hta  and  Raymond,  Me. ;  Leo  and  Great  Barnngton,  Ma&s.  ;  in  New  York  at  Dovei't 
IPbgsbriilge,  the  Eastehestor  quarriei*,  at  Hastings  and  near  Youker*  in  Weateheft" 
ler  Co. ;  at  Knapp's  quarry,  Patterson,  an<3  on  the  banks  of  Yellow  lake  and 
elsewhere  in  St.  Lawrence  Co.,  N.  Y.  The  earne  varietit^s  occur  at  Fraiiltlin,  N.  J. ; 
in  Pennsylvania,  at  Cheanut  Hill,  near  the  Wi&sahiccon  ;  near  Philadelphia,  at  Lon- 
don Grove,  Chester  Co.;  at  the  Bare  llills,  Md, 

__  AabegtUB  is  met  with  at  many  of  the  above  localities;  at  West  Fannti,  Win- 
Bieater,  Wilton,  and  Milford,  Conn.;  at  Brighton,  Sheflieb],  Pelham,  Newbury, 
^Ed  Dedham,  Moaa,  ;  in  New  York,  near  Greenwood  Fumocc,  Roger's  farm 
K  Patterson,  Colton  rock  and  lluHtia's  farm  in  Phillipstown,  (both  asbeatua 
^pd  araianthus),  near  the  i|Uarantine,  Richmond  Co.,  aabcstua  with  the  fibres  be- 
Vfeen  two  and  three  feet  in  length ;  at  Cheanut  Hill,  Perm, ;  Cooptowu  and  Bare 
Hills,  M*l ;  and  BarnetV  Millft,  Fauquier  Co.,  Virginia.  Mountain  leather  occurs  at 
tlie  Milford  quarries,  Coub,,  also  at  Brunswick,  NeM"  Jeri*ey, 

Chtmminfftonite  ia  from  CXimmington  and  Plainfield,  Mqba. 
,,  A  rariety  of  hornblende,  on  the  island  of  Corsica,  admits  of  a  higb  polish,  and  is 
i^o  V^rdede  Corsica  duro.  Aabcitutf  was  manufactured  into  clolh  by  the  ancients^ 
Hvio  were  acquainted  with  Us  incombustibility.  Tliis  cloth  was  stometinies  the 
matertal  for  napkins;  wliieh  could  be  cleansed  by  throwing  them  into  t1i«  fire. 
This  material  wa*  al»o  employed  for  the  wicks  of  lamps  in  the  ancient  temples,  and 
yi  is  now  used  for  the  same  purpose  by  th«  natives  of  Greenland.  The  name 
UfiiaftthHs  was  applied  to  it  because  of  the  s Implicit 3^  of  the  means  of  restoring  it, 
Khen  soiled,  to  its  original  purity.  The  best  United  f^tates  locality  for  collecting 
B  for  Ibis  purpose  ia  near  the  quarantine,  Riclmiond  Co.^New\ork.  It  is  ex- 
Benaively  used  in  making  safes.  ^ 

Gedriti.— Resembles  anthophyllite.     Dufrt5noy   obtained   Si   38"81,  3tl  9'31,  fe 
45  88,  iig  413,  Ca  0  07,  fi  2au.     From  Gcdi6  in  the  Pyrenees. 

AtTKRKn  FoR«s. — Alterations  of  Uorublendo  are  mostly  like  those  of  Augite, 
rieties  often  contain  sorae  water  from  hydration,  (as  in  analyses  10,  V2,  18,  etc.) 
cially  asbestiform  or  anthophyllite  vanetie*.  Tlie  fcrnigiuous  change  by  oxyd* 
on  is  oommon ;  and  all  varieties  are  exposed  to  alteration  from  iufiltratiug 
rtcrs  holding  carbonates,  silicates,  etc.,  in  solution,  thus  giving  rise  to  mngnesian, 
nginoiis,  magncsio-ferruginous,  (chlorite),  alkaline,  or  nluminous  fomis.  Beck 
analyzed  hornblende  pseudomorphs  from  Warwick,  N.  Y.,  (Am,  J,  Sci.  xlvi, 
and  Rammelsberg,  another  from  Madrell,  fPogg.  Ixii,  142,  and  2nd  Snppl  6L) 
ti«  ao-called  Ihjdrou*  antiioph^Uite  of  Thomson  (from  Nt'W  York  IttliindJ  is  an 
T«d  asbeatifonn  tremolite.  Fresh  specimens  afforded  Smith  and  Brnsb  as  tba 
an  of  two  analyses,  (Am.  J.  Sei.  [2j,  3tvi,  49),  Si  58*43,  ]!^g  l^M,  fe  8*76,  S"a 
«,  It  ir.t  ignition  2 "26,  3tl  tr,  ^:9vi*07,  corresponding  to  the  hornblende  foruiula, 
liornson  found  11  45  percent,  of  water,  (Min.  i,  20f*).  It  occurs  also  in  h^cottond. 
Talc,  steatite,  {terpentine,  chlorite,  micii,  piniie,  chabasite,  limonite,  magnetite, 
jecar  as  hornblende  pseudomorphs.  Chubosite,  as  Bischof  observes,  has  the  same 
oiypen  ratio  for  the  oases  and  silica  as  hornblende ;  but  part  of  the  Protoxyd  of 
bomblcnde  (the  magnesia)  is  removed  and  alumina  substituted,  probably  through 
the  results  of  the  docompoaition  of  feldspar  in  progress  at  the  same  time, 

OroppUe,  and  perhaps  Roaitt,  as  L.  Saemann  nas  suggested  to  the  author,  may  be 
'"ered  Pargaaite. 

^NvRBrrs.  Jade.  Beilstein, — A  hard  compact,  light  green,  bluish,  or  wliitish 
one,  translucent,  tou^h,  breaking  with  a  spbntery  fracture  and  glistening  surface; 
Di  varying  in  composition,  and  not  a  distinct  mineral.     G.^=214^ — 31.     B.^=6«— 7. 
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Composition. — Analvsed:  1,  Kastiicr,  (Geblen's  J.  ii,  469);  2,  Rammelsberg,  (1st 
Siipp.  1(»5,  Poiru.  Ixii/l48);  3,  4,  Scbafhiiutl,  (Ann.  d.  Ch.  u.  Pharm.,  xlvi,  838);  5, 
6,  L>amour,  (Ann.  Ch.  Phys.  [3],  xvi): 

Si  ifg  Ca        i'e  *1  Fe 

1.  60-60  31<)()  10-00  5-60,  €r  0-05,A2-76=99'8O.  Kaatner. 

2.64-08  26-01  10O6  216 ,  ]ftn  l-:i9,  loss  ign.  0-08=100-97,  Ramm. 

3.58-91  22-4-2  1228  132  2-70,  Mn  091,  K  0-80,  ft  0-26=99-60,  Sch. 

4.68-88  22-39  12-15  1-56  2*81,  Mn  0*83,  ^  080,  tt  0-27=99-70,  Sck 

6.68-40  27  09  12-00  115  =98*76,  Daniour. 

6.68-02  2719  l]-82  112  =9815,  Daraour. 

Daniour's  nephrite — white  oriental  spetrimens — affords  the  compositioD  of  trcmo- 
lite — Ca  Si -j-Mir' Si".  Sohafhiiutl  o}>taino<l  a  similar  result.  Ranimelsberg's  speci- 
men, as  he  statrs,  approaches  augite.  B.B.  fuses  with  difficulty  on  the  thinnest 
edges  ;  sometimes  more  easily  to  a  gray  mass  or  white  enamel.  It  is  found  in  con- 
nection with  talcose  rock  or  slate,  and  granular  limestone. 

Nephrite  is  worked  into  images  and  ornamentvS  in  China,  New  Zealand,  and  North- 
west America.  The  name  is  from  i-c6poi,  kidnei/ ;  it  was  supposed  to  be  a  cure  for 
diseases  of  theki«lney.  The  so-called  Nephrite  of  Smithiield,  Rhode  Island,  named 
Bowenite,  is  identical  with  Serpentine  in  composition. 

ACMITE,  Ilaidinijcr,  Akmite.     Achmite. 

Monoclinic,  and  like  aut!:ite.     /:  /=S6°  50\  I : 
n=188^  -js',  a  :  ^^=1  l^o  3(K,  a  :  //=1()3^  47'.  Cleav- 
age :  /distinct ;  lateral  less  s(^.  Plane  //  often  longi- 
tudinally striated.     Twins :  face  of  composition  i)ar- 
allel  to  //,  c(Mnnion. 

n.=r,.  (;.  =  8-2— 8-58  ;  :V4:],  Ranim.  piece  of  a 
crystal ;  .'i*r>:5,  same  pulverized.  Lustre  vitreous,  in- 
clining: \n  rc'>in(ais.  Streak  pale  yellowi>li-gray. 
Color  hrownisli  or  reddish-brown;  in  the  fracture 
blackish-green.  ( )pa(pie.  Fracture  uneven — earthy. 
Brittle. 

Cowpositlojt. — fXa-f-Fe  Si^  (=Xa  Si-f  ^i'  Si'')=Si]iea  r>.')07,  peroxvd  <if  iron  82-4. 
soda  12'<).  Analyses:  1,  Berzflius,  (K.  V.  Ac.  II.  1821,  p.  10(>);  2,  tehnnt,  (Thom- 
son's Min.  i,  480): 

^n        Xa         Ca 

l-os     lo-lO     0-72  titanic  acid,  ^rmv^=i»8-70.  Berzeliiw. 
Mii:i-1'.»     l:]-;J3    o-sv»  Mg  0-.-n\  Al  ut)V»=fl8-98,  Lehnnt. 


1. 


Si         Po 
i:r2:,     .SI  •2.") 

Rammel.-iht'rLr  in  an 
found  ::3-25— :;rj 


:laly«^e«*  directed  towards  «letennining  the  condition  of  theiroD, 
-nt!  I  prroxt/'f  of  iron,  and  with  the  la.st,  64-13  siliet. 

B.H.  rt-adily  fti-<s  to  a  l)la<k  head,  which  is  magiu^lic,  Afft>rds  an  iron-colored 
glass  with  horax  ;  a  silica  skeleton  with  salt  of  phosphorus.  With  soda  on  plati- 
num gives  a  inanu^nie<«-  rea<*tion.      In  powder  partly  d«'composed  by  acid*. 

Acmite  oeeurs  at  Kundeinyr,  ahout  A)ur  niiles  north  of  Dunserud,  nemr  Kono- 
borg  in  N<»rway.  nearly  a  fo(»t  long,  iinheddcl  in  feldspar  and  quartz;  the  crv6- 
tmls  are  oft«'n  nnieled  and  hent,  and  quite  fragile. 

NannMl  from  axfirj,  a  point,  in  allusion  to  the  pointed  extremities  of  the  ervstaU. 

G.  KoH«?  suiTLfests  that  Acmite  as  hitherto  (d)served,  is  prohably  in  a  soiD<«what  al- 
tered condition,  and  that  possibly  the  /Kgirine  of  Brevig  is  Acmite  in  an  unchanged 
state,  (Kryst.  Chem.  Min.,  Ib52,  p.  7()). 
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WIOHTYKE,  LaurenL     Wichtwite^  Htru9nuinn. 

Massive;  cleavage  parallel  to  the  sides  of  a  rhombic  pramv 
nearly  rectangular,  according  to  Laurent. 

Scratches  glass.  G.=8'03.  Color  black.  Lustre  dull.  Fracture 
angular,  or  flat  conchoidal. 

Con%po9itu>n,-^\'k*^\U)  Si*,      Analyai*  by  Laurent,  (Ann.  Ck  Phjt.  \\x,  im)i 
5i  66'S,         "M 13  3         Fe  4-0         f^  13^         Ca  Si)         ftg  3-Q         tisL  8-5=9«'l. 
B.B.  fa»et  to  n  blA<?k  «nAm«l  and  becomea  magnetic     Not  attacked  by  Acida. 
FVom  Wiebtifl  in  Finlwid     Dufr^noy  obaenreA  that  n  ipeciinen  eiflnimed  by  him 
bad  no  cleaTAge. 

QLAroopHANK,  Hausinjinn.  Probably  sanne  as  Wicbtyne.  Trtmctric  or  roonoeli- 
zuc  Iq  indiftttuct  long  thin  a  Lx- aided  priftnii,  made  up  of  tbe  planea  /and  i\  and 
longittidinally  striated.  Alio  gran  nl  arm  aaaiTe.  H,^=6'5.  0.^3iU8,  Color  blue, 
lA¥€iider-b1ae»  bltii»h-black,  (p*ayieb.  3treak<powder  grayieh-blae.  Lustre  vitris- 
ooa  to  paarly,     TraDalncent  to  opaque.     Brittle.     Powder  dightly  magnetic 

<7<wtj5o#ilio«,--<|ft'H-fS)  Si*;  or  if  tbe   iron  be  partly  peroicyd  (fiiPe,  fl-O  t%) 
(i^'H^ifi)  Si*,  like  Wicbtyne^  Eengott,     Analysis  by  Schneaermann,  (J.  t  pr.  Cbem. 
DiiT,  288): 
Bi  6«'49,  XI 12-28,  %  lO-fll,  SEn  0-60,  ftg  *l  '97,  Ca  2-26.  S'a  with  trace  t.  9'28=»9*6S. 

B,R  beootnes  yellowish-brown,  and  melts  cauily  and  quietly  to  an  olive-green 
^SM.     An  iron  reaction  witb  the  flu^ea.     In  aelda,  partly  soluble. 

Occurs  At  the  island  of  Syra,  one  of  tbe  Cyclades,  in  cniea  fllate,  along  with  gar* 
net,  hornblende^  and  mica.  The  name  is  from  yXav^of ,  blnish-green,  and  ^^i^t^i,  to  ap- 
pear. 

ViQhn  of  Breitbaupt,  (J*  f.  pr.  Cbem,  xy,  521),  re»©mbl«a  Qlaucopbane.  It  oo^ 
«ura  maasiTe  with  the  cleavage  of  a  rhombic  prism.  G.^J*23S;  H.^=6.  Luatre 
waxy.  Color  dark  viol et-blue.  B.B.  fuAes  to  a  c)e»r  glass;  with  borax  in  tbe 
oater  flame  a  brownish -yellow  glass,  violet- red  when  cold;  in  the  inner  dame  a 
y«llow  glass,  eolorlegs  wlien  cold  Found  witb  Manganeaian  epidote  at  St.  Mar«el 
in  Piedmont.     Named  from  its  color. 

SoKOAWaUTS,  I^0rden*ki6l<ft  Btdrag,  p,  B6* — ^Massive;  no  cleavage  auparenW 
H«:^2'5.  G.^Si'fiS — 2-5@.  Lustre  vitreo-resinous,  or  like  bitumen.  Btreak  Uver- 
brown.     Color  grayiab  or  bluish-black.     Opaque.     Fracture  QonchoidaL     Brittle.. 

CompoHUtm. — Analysis  by  Nordenskiold, 

Si  49-4,         illS-S,         i'elSlT,         Sig  10  67,         f  2'g8,         fi  4'8B3=99-10. 
Supposed  by  Berzelius  to  be  a  mixture  of  a  silicate  and  phosphate,  tbe  silicate 

Ieorreaponding  to  (|  (Mg,  ^ef-f-jXl)  Si*),  which  is  esaentially  the  formula  of  Wich- 
Ityufc 
B.B.  alone,  it  Is  difficultly  fusible  to  a  blackish  globula  With  borax  it  forme  a 
gre«ii  glikis.  Partly  soluble  in  muriatic  acid,  Beeomes  reddish  on  exposure  to  tbe 
Atmotpbere. 
Forme  thin  layers  on  trap,  near  the  town  of  Sordawala  in  Finland;  at  Boden* 
piais  in  Bavaria,  it  is  aasoeiated  with  magnetic  pyrites.  It  raseroblee  pit-coal  in 
sppearance, 

Tactitlto  Ifyalometan. — Maative  or  in  platea  No  cleavage>  H.=^*6.  G,^ 
2*5 — 2  64.  Lostre  vitreous  to  greasy.  Color  velvet-brown — black.  Opaque.  Frac- 
ture small  conchoidal. 

Componltofi.— Analysis  by  Gmelin,  of  tbe  variety  from  Yogelsgebirge ; 

13t        Ti        ay        ^e        Ca      Ag      ^a        ft       An     fi4Am 
50-22     l-4a    n-84     10iS7    8-26    3  37     618    387     040      060=1011H. 
23 


i:7f 


5:^    3i 


.  ft  Tao  rr:^  f 


srs. 


W};! 


l.t.i;  ^-rJ.^J^i,  I^mm,  .tm.  ?W-  l£  i 

7"-Tri77T>>r-    OceerrK  p^vaes  «i  in  die  an- 

':  i=:!- :•=  3^ .  /:  /=ii5s»:»',  iz  a^isr 

-±'  -      "— lli^  U •  /  :  »T=155«^  25',  /: 

» *  =-^'^  r.  M :  iT  OTer  7"i=^:*o  -iO'.  Lcir. 

HI  =^-7 — ^.    G.=5-33 — ^5.     loEtre  rtt- 

r«»ni&  ^citsiiSsDL  Cr^dttkgreeiiidi-Uack; 

ir  "2«f  Ei«i:^.Tt  rf  'A  szsi  brown  tnuKrenetr. 

rpy^-xTaan: :  jmsx^  =rrsCk&  rofeu^Hft.  or  fundr  ffnbtnu- 

:*.  ?^^ 

i  ^•vf       MI      :*-^4      :*-ii     ::-:#      t^l^a.  i-Ms^t-ick,  < 

X<e^nzi3jf  tif  iCmmnA  ^v:f&  ift*  sl2»sa».  i^  twf  nr-TWi  matmtiaUr  ^rat;  tat 

53.  f2BtM  f^iCy  r#  A  3uftsk  aamck:  Seic.     'Vhk  l«rmz  aSur^  a  ckar  aom- 

!>•>#•  7 r:^-a-T^  .'•.•v"rr«  zl  Eus^brrTa:  *iAAJi  as  AivkdalT  u  S^rwmv,  AMiriitnil  witli 
«^5fC«  Axi  TTMw  »#  cATz^tC  «fr£  =z  ^  5ft.-fci^Aad  triw.  ii&Kedi«J  ui  wkhc  qvArti. 

' '    *     ^V  Sfttts^'Ma ;  n  r^HiBtbHM  aHM  4ark  TAiictm  of  pjraien«. 

Iz  si«  TmitrfC  SCBtfli  it  it  AAid  to  co«l  cmteii  of 
Sb^iiciAr.  AS  Gv-grtfiT,  ^  LAvreD<«  Col,  3^  T. 

:»baZ  Kkcl;:  pc>{i*k«d  ^rmtAk  cootiBc  — L^  tlaUt 
«r  sif*c«««s  CBCMA.  At  AtiioL  ^Mi TTjg.  ABBcnd), 
kAT«  bwr  Tv^RTvd  k«re  bj  SliepArd.  T\a  aatlMr^i 
wwi  -;  tfiiwiAt*  eire  t^  foUowinc  ApproziiDAto  9M^^ 
O  :  /=S^-— *1*.  O  :  /=«3.  0  :  f=153<^  »%/:  ^ 
=11>-  S>i'*  Aai  6*»  Sa, /:  •"11=129^  i' :  sYsllO* 
»'.  O  :  -1=1«»    40'.     0  :  1=1»5*    KK,    O  :  i|= 


It 


\  LAaitM  Ar:<? 


1«? 


BERYl.    EnMrald.    JlqnaoiArioeL    SuATAfd.    EmerAude,  27.    I>»Ti<]Aonit«,  iSidb- 


IlexagouaL     (7 : 
^;  :  2=139°  1(K- 
^;:  2=180°  5S'. 
r>:2{  =  130°5S'. 


1=150^3':  a=0-499. 

<?:  12=116°  37'.        /: 
O  :  22=135°  4'.  /: 

<?:/=90^  /: 


3f =142o  11'. 

=165°  30'. 
=12(y>. 


( 
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Cleavage:  basal  imperfect;  lateral,  indistinct  Ocasionally  coarse 
columnar  and  large  granular. 
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Obwrred  Planes. 


Haddam^Ct. 


<  Siberia. 


H.=7-5 — 8.  G.=2-732,  emerald,  Haidinger,  2*678,  apple-green. 
Lustre  vitreous;  sometimes  resinous.  Color  pale  green,  emerald- 
green,  passing  into  light-blue,  impure  yellow  and  white.  Streak 
white.  Transparent^— subtranslucent  Fracture  conchoidal,  un- 
even.    Brittle. 

O^jKmfton.—- (iSe-HScl)  SiHsSilioa  66'9,  alnmina  19-0,  glncina  14-1=100. 
AnmlvMs:  1,  Dn  Menil,  (Schw.  J.  aoxix,  487) ;  2,  Benselinfl,  (Schw.  J.  xvi,  265,  277); 
8,  Elaproth,  (Belt  iii,  216);  4,  Mobere,  (Acta  Soc.  Soi  Fenn.  ii,  81);  5,  8ohIiep«r, 
(RaznixL  2d  Supp.  «4) ;  6,  Borntrager,  (Jahrb.  Min.  1851,  185);  7,  J.  W.  Mallet,  (Am. 


J.  8cL  [2],  xvii,  180) : 


Pe        5« 


1.  Siberia,  ^ery/,  67*00  16-60  1*00  1450,  6a  0*50=99 '50,  Du  MeniL 

2.  Broddbo,  "  68-86  17*60  0*72  1818,  Ta  0-72=100*62,  Berzeliua. 

Z,  Smerald,  68*50  15*76  1-00  12*50  €r  0*80,  Ca  0*25=98*80,  Klaproth. 

4.  "      Finland,  67*359  16*466  1497  12*747,  Ta  0*280=98*848,  Moberg. 

6.  **      a  Amer.  69*61  14*49  16*41,  iHg,  Ca  1*64=101*06,  SchUeper. 

6.  ^tfry/,Hir8chgaMe,66*90  18*16  2*96  12*20=100*20,  Borntrager. 

7.  "      Goshen,  66*97  17*22  2*08  12*91,  Hn  <r.=99*18,  Mallet. 

Other  analyses:  Mallet,  (Ramm.  5ih  Sappl.  66);  W.  Mayer,  (Jahrb.  Min.  1851,  185, 
and  Lieb.  Kopp,  1851,  779);  MQller,  TJ.  £  pr.  Ch.  Iviii,  180). 

B.B.  alone  unchanged  or  becomes  clouded ;  at  a  high  temperature  the  edges  are 
rounded,  and  ultimately  a  vesicular  scoria  is  formed.  Slass  with  borax,  clear  and  col- 
orless for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus 
without  leavine  a  siliceous  skeleton.  A  yeUowish  variety  from  Broddbo  and^Finbo- 
yields  with  soda,  traces  of  tin. 

Emerald  and  beryl  are  varieties  of  the  same  species,  the  former  inclading  the- 
rich  green  transparent  specimens,  which  owe  their  color  to  ozyd  of  chrome,  the 
latter,  those  of  other  colors.  Fine  emeralds  are  found  in  a  vein  of  dolomite,  which 
traverses  a  hornblende  rock  at  Muzo,  north  of  Santa  F^  de  Bogota.*  A  perfect 
hexagonal  crystal  from  this  locality,  two  inches  long,  is  in  the  cabinet  of  the 
Duke  of  Devonshire ;  it  measures  across  its  three  diameters  2^  in.,  24  in.,  1|  in.,  and 
Weighs  8  oz.  18dwts;  owing  to  flaws,  it  is  but  partially  fit  for  jewelry.  A- more 
Splendid  specimen,  though  somewhat  smaller,  weighing  but  6  oz.,  is  in  the  posses- 
sion of  Mr.  Hope,  of  London.     It  cost  £500.     Emeralds  of  less  beauty,  but  much 


*  M.  Lewj  sUtet  thst  the  rock  is  a  bUck  UmettoiM,  miim  parts  of  which  eootala  fostils. 
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liiT^^r,  oeear  in  Siberia,  On©  specimen  ia  the  Royal  collection  measnreft  14|  ineli« 
long  nnti  12  lirond,  and  wei^bt  Itif  pounds  troy;  another  U  1  incbes  l(>nff  uid  I 
broad,  and  weighs  6  poiindfl  troy.  Mount  Zalora,  in  Upper  E^^pt*  affe>r£  •  leai 
distinct  varioty,  and  wa»  tli©  only  locality  which  waa  kuoim  ta  the  AncicnU 
Other  localities  are  CaDJargnmin  Hindofltan^  andSakhnrg,  where  it  ta  imbedded  lA 
miea  fllate. 

Plinj  speaks  of  the  finest  beryls  m  those  '*  qui  ririditateni  pari  maris  imitantnr  " — 
areen  iike  the  4ea,»^and  cryitala  of  clear  shades  of  sky-blue,  or  tnoiintmii*gre«ii,  are 
hence  termed  aquam^rint.  This  variety  is  found  in  Siberia,  Hindostaa,  and  BraiiL 
In  Siberia  they  occur  in  the  granite  district  of  Nertscbinakp  and  in  the  Ur&lian  and 
Altai  rangei  of  Siberia.  They  have  been  obtained  Gxceediug  a  foot  in  length,  and 
are  commonly  striated  longitadinally.  The  moat  splendid  s|>ee]men  of  thia  Tarietj 
of  which  we  have  any  account,  belongs  to  Don  Pedro,  It  approacbee  in  siae,  and 
also  form,  the  head  of  a  calf,  aud  exhibits  a  cryslalliiie  structure  only  on  one  fide; 
the  rest  is  water- worn.  It  wmo^hs  £25  ounces  troy,  or  more  than  18^  poiinds.  Tbe 
speeimeD  is  transparent,  and  without  a  flaw.  Less  clear  erystsJi  of  beryl  occur  it 
tne  Mourne  mountainsj  Ireland,  coanty  Down  ;  rarely  at  Caiinfforam  in  Aberdecs- 
abire ;  at  Limoges  in  France ;  Finbo  and  Broddbo  in  Sweaen  ;  Pfitecher^oeh, 
T^rol ;  Bodeumai<»  and  Rabensteiu  in  Bavaria,  tin  mines  of  Schlackenwald,  alto  ia 
Aualralia,  and  elsewhere. 

Beryls  ol  gigantic  dimensions  have  been  found  in  the  United  States,  at  Aewortli 
and  Grafton,  N.  H.,  and  Royaleton,  Mase.  One  beryl  from  Orafton,  N.  H-»  wii^u 
21^00  pounds;  it  ts  32  inches  through  in  one  direction  and  22 in  another  tranareffat, 
and  is  4  feet  B  inehea  long.  Another  crystal  from  this  locality,  according  to  Prot 
Hubbard,  measures  4G  inched  by  24  in  its  diatneters,  and  a  single  foot  in  lengiZi, 
by  calculation  weighs  1076  lbs.,  making  it  in  all  nearly  2^  tons.  At  EovalatoD*  one 
eryatal  exceeded  a  foot  in  lengt.h.  The  smaller  crystals  are  often  limpid  mn^  a  jal- 
lowish  variety f  forms  a  gem  resembling  chrj'solite  ;  the  colors  are  mostly  aqmama- 
rine,  gross-green,  and  yellowish -green ;  one  locality  is  in  the  southeast  part  of 
Royalston,  near  the  i^chool- house,  on  the  land  of  Mr  Clarke;  the  beci  crystals 
are  imbedded  in  quartr^  A  still  better  is  situated  A  miles  beyond  the  old  one  ia 
South  Boyalflton  ;  some  crystals  of  a  sky-blue  color  in  white  quarts  are  beauti^ 
fuL  At  liarre,  Maaa,,  there  ia  a  aimilar  locality,  tboagh  less  remarkable;  also  at 
Pearl  Hill,  m  Fitchburg,  Goshen,  and  Chesterfield,  Mass.  At  Compton,  X.  H,, 
the  beryls  are  as  ine  aa  at  Royalston.  Albany,  in  Maine,  and  Norwich,  a  few  miks 
above  Betbel,  towards  Waterford,  afford  fine  large  beryls  with  green  and  blaek 
tourmalines;  crystals,  often  large,  are  also  obtained  at  Btreaked  Mountain,  with 
black  tourmaline  and  mica ;  at  Bowdoinham  andTopham  of  a  pale  green  or  yellowish 
white  color  in  veins  of  graphic  granite;  at  Georgetown,  Parker's  Island,  at  the 
Tuouih  of  the  Kennebec  ;  at  Wilmot,  N.  H- ;  with  modified  tenuinations,  (1  8<I9).  it 
Iladdam,  Conn.,  in  a  feldspar  vein  in  gneiss,  on  the  east  side  of  the  river;  the  cryt- 
tals  are  limpid  at  the  extremity  for  about  a  twelfth  of  an  inch,  as  indicated  by  um 
dotted  line  in  f  S69  ;  the  ehrysobcryl  locality  afibrda  less  iatereating  apecimeiu ;  ak« 
the  Middletown  feldspar  quarry,  and  the  granite  of  Chatham,  near  tbe  cobalt  laiaa 
At  Monroe,  Conn.,  beryl  occurs  in  a  granite  vein,  and  the  crystals  often  cooMit  lal^ 
uratly  of  several  pieces  separated  by  plates  of  quartz,  {t  194).  Ctrstala,  Moe- 
timea  10-^12  in.  long  and  1|  in.  in  diameter,  occur  with  black  tourroaunea  at  Lii^ 
erviUe  and  Chester,  Pena,  Delaware  Co. ;  alao  less  interesting  at  Mineral  HilL 

The  emerald  derives  ita  color  from  the  preaeoce  of  a  minute  quantity  of  ozyd  af 
fibrome,  ^n4  beryl  from  oxyd  of  iron. 

The  species  iftoptate  and  Pyrotmalite  are  homoeomorphotis  with  Beryl,  and  bavi 
jtbe  tame  oxygeQ  ratio  between  the  bases  and  silica,  if  the  water  and  ehlori&e  bi 
exelttded. 

Altkbco  Foaiifl.-«-Kaoliii,  Mica,  limonite  and  Quarti,  oeenr  M  paeudoiiiof^ 
after  Beryl,  the  last  two  by  aubatitutLon,  the  others  by  alteration.  Tbe  ebaage  le 
Kaolin  is  the  same  essentially  \\b  in  feldapar.  An  altered  beryL  from  Tlraehear«alk 
afforded  a  Miiller,  (J.  f.  p,  Cheoi,  Iviji,  m\  Bi  58'8,  Si  24^,  Be  10*2,  l?e  2^,  fi  »•* 
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EUDIALTTE,  Stram^er,     EudyAllto,  imjjroj:>«r  orthogtaphif* 

Rhombohedral,  7?  ;  J?^126^  25',  O  ;  i^=  37 

148**   38';    a=0'52793.       Observed  planes: 

rhoinbohedronB  l(i?),  4,  1,  -8,  -2;  scalenohe- 

drons,  4^,  4*  ;  priBm  i2. 

O  :  4^112''  18',        t2  :  4»  =  166^  V, 

O  :  t2^90^  t:2  :  4=14S^  15'.  f^/s.   *« 

0:2=129"  22\        4  :  4=^73^  30'- 

Cleavage  (?,  very  perfect,  -ff,  imperfect    Also 

maeeiye. 

H.^6.    G.=2'9036;  2-898,  Levy.     Lustre 

vitreous.       O>lor  brownmh-red;    streak  oncolored.      Opaque  to 

slightly  tramlacent     Fracture  subconchoidal  or  splintery. 

C«inpon6"<m,— (jB'-f-|Br)Si*="2fi'§i*4-^r  Si\  Ramnu  AoAlyflea:  1,  Pfaif,  (Schw. 
J.  Kxix,  1);  2,  3,  Stromey«r.  (Gilb.  Ann.  liiii,  379);  4,  RammulBberg,  (Pogg.  hriii, 
142): 

Bi        2r     Fe    Hn      On    l^a 

1.  54*10  11-68  7-«6  'in  1(1*80  11*40,  HCl  0-80,  fl  I'flfl,  Cu  OD2sl01-55»  Pfefll 

2.  68-83  11-10  ft-75  2t>6    9*78  I3'82,    "     1-03,  "  1 '80^99 'fi8,  Stromeyer. 

3.  62-4S  10^90  6-86  2-67  lO'U  13-92,    **     IDS,  "  l-84)=99-71, 
BAouiMlaberg  m&kefl  the  iron  and  niftng&nefte  protoxyd,  uid  thua  givM 

8.  bU.    52-4«    10-80  a*16  2-31  10*14  13-92»  Cl  I'm,  igii.  I"80=ft8-70,  Stromeyer. 

4.  49-92    16-88  6-tf7   I'lfi  I  Ml  12*28,  fe  0'flB»  Cl  119,  ign.  0'37=^  100*6*2,  R. 
BwB.  fusM  to  a  ^rayiflli-green  iicori«  or  opaque  gltLss,     Intumeftcev  and  fonoi  a 

pearl  with  lalt  of  phoapliorua.     When  pulrerizud,  gelati nixes  with  acids. 

Found  at  Kang«rdltiarsuk,  in  Weat  Gre«Dland,  AMOctat^id  willi  arfvedaonite  and 
todalttd,  or  imbedded  in  <:oinpiu3l>  white  feldspar  Cryatals  usually  Bmall,  hut  »ome- 
tlmea  an  inch  or  more  in  length.  The  name  alludea  to  it«  easy  sotubUity  in  acids, 
from  n^,  «a#i/y,  and  SmX^ia^  to  di*9alve. 


la  EULYTINE  SECTION- 
Oxygen  ratio  1  :  1^. 

EDLYTIKE  GROUP,  Mooometric.  Eulttixk,  Bi  Sil. 

LKUCOPHANE  GROUP.    TVimelric  r        LcooorsAirx  {i  Ca*-H  Be)Sil+|  NaF. 


lULYTlKE,  BreiL    Biamuth  Blende.    Kieaolwianiaik     Silicate  of  Biamuib,  7%om, 

Monometric :  tetrabedral.  Usually  in  minute  crj^stals  and 
edges  often  rounded,  figs.  69,  61.  Observed  planee,  1,  {?,  22. 
Cleavage :  dodecabedral,  very  imperfect.  Twins  :  plane  of  com- 
pofltioii  parallel  to  a  dodecabedral  tace.  Sometimes  globular,  and 
colcimnar,  lamellar,  or  granular. 


1^2  DBKBirnTK 

If, -4-5.  O.=5'012— ^-^y^^.  Lcatre  resh>:-Q5 
f  >/lor  ^lark  hair-brown,  vellowiah-graT.  grarSi-wihfe.  azsd  stav- 
y^jllow.  Streak  yellowwli-grav  or  cncok-THL  SaljCrmziepcreBS— 
oj#a/j»je.     Fra/;turc  uneven-     !kather  brittle. 


C^/mpoiUu/n  — Bi^i',   with  nomt  pkoipliJEU  aad  Canfii  «€*  iraa, 

AuMiyntM  hy  K^nU.n,  (Pogi^  zzTii,  81>: 

Bi  ^/^  ZH,        Bi  22'2a,        P  ^-ai,        F«  i-40,      Sm  0^%       HT  n^iB  1^1=«1 

'Dii;  )//««  inf.ltulm  wt,TM  HF,  In  a  mitT—  deercpttA&ei.  ftad  ■ffui  lii  a  tnet  o( 
waiter.  f(  H.  f'jJMA  t/i  A  4Ark-y«llow  hums,  and  fiTc*  cot  in^doroon  I^^Ma.  Faa 
and  /ro*.h«  ori  /th*r''yfa),  utainioe  it  j«Uowith-browB,  Mt&etxxBM  vftK  a  tnt^  of  avia. 
KrjM*  r»'M'U\y  with  n/Ma,  to  a  r^ntton,  at  fint  frreeniub-TcIIov.  a»i  Tk—  i  wliliw  yil 
l/#v,  fcri/|  fifiAlly  afToHn  metallic  biamoth.  Witli  talt  of  f<ha^>boraiL  it  liMttaft 
ynWntr  ylohultt,  with  a  fiilica  skeleton,  wkieh  beeomci  eolorUai  on  «o<rfia^ 

yout,'\  unM  H'',hn4«;ber^,  Saionj,  in  qnartz,  and  at  BrmxmsdorC  BCAr  Fr«QMff. 


yf /W^«i/^.— Hreithatjpt  thns  namea  nnall  monoelinic  cryitals  «>ntai«iag  1 
trf^.urnrtt(  «t  H/;hrie«berf(,  with  Biiimiith  Blende;  they  hare  a  folphnr  jellow  color 
aff'l  »/UrriarftJn<;  luntre. 

nri"««  ffM/KfTK,  S^-hObtr, /'OrOneEiftenerde).  Minute  ciyftalline  H.=&  G-ssSI 
•  •;$.  Lii«»r«i  yiirt'.ouH,  ff^cble  color,  green.  Streak  light  green.  Brittle;  fracture 
«r«ri  io  fint  ronf.|ioi<lal. 

fhmp*t»ilion.  -  Analynofi  by  HchQler : — 

Hi  Mr'M        Xl  1406        Bi  18  03        1*6  lOM        P  9-62         Ma  fr. 
#/f  |>«-.rlinpti  A  niixtiiro  of  a  nilioatc  of  bismnth  and  iron,  and  a phofphat«  of  alnmisa 
li  H,   tf.rown   (\nrk,   liut  infusible;  a  yellow   deposit  on  the  coaL     Inaolnbk  ii 

til  in'tuuin  vrynlnU  and  ^rainn,  or  maiMive  and  earthy,  at  Schneeberg,  Johaim- 
lltMttiffhmiinU,  Aiid  HriiiirifKiorf  ifi  Haxony. 

M'JU'OI'UANK,  Kamark,  Bcrz.   Jahrcflbcricht,  xx  and  xxi.     Lencofanite. 

*Vv\uw\v'\i'y  (I)<!HcJ.)  Cyleava^e:  imperfect  in  three  direction? 
iiMlinr^l  to  oni?  Hii(»Ui(»r  at  angles  of  53J°  and  30^°.  Usually  mas- 
>iiv<'  and  colurnnar. 

II.  '5'.*>  1.  (}.-=:2'l>74.  Lustre  vitreous  on  a  cleavage  surface, 
('olor  pair  dirty  gnM^ii  to  wino-yellow;  thin  fragments  transparent 
and  rnlMrhrMK.  P«»wdc-r  white,  and  strongly  j>ho8pnorescent,wnether 
lii^afiMJ    or    Htnick.      Kkjctric   when   heated.      Optically   biaxial. 

fI)«'Mc|.) 

(fofnpoMition.  (\Oii*^-kl^o)t\\i  '\-  I'Sii  F=Ca»  Si*+Be  Si+XaF=Silica  45-S 
llfiir  '/HO,  |/lii('iiiA  12-7,  Modiuiii  1-1,  fluorine  6*8.  Analysis  by  Erdmann,  (EL  V.  At 
II.  f.  IH40)': 

Bi  47  H'.?,     Bn  11-61,     Sfn  Ha,     Ca2600,     Na  7-69,     K  0-26,     F6-17=99-S«. 

II.H.  fiiMi'N  to  A  rliMir  violoi  ^Iaah,  which  becomes  clouded  on  cooling.  With  borax 
fiiNit*  KAiiily  1<*  nil  AiiH'thyittino  ^Iaas  ;  with  salt  of  phosphoms  dissolves  except! 
«k«<l«i(oii  of  njlicA.     OivoN  iho  niaction  of  fluorine. 

I^MU'oiiliAtHi  ooourn  in  iiv«fnit»  with  albitc,  ela>olite,  and  yttrotantalite,  on  a  small 
rorkv'  inlrt.  ncAr  tho  mouth  of  the  Laii^csundfiord  in  Norwa?,  where  it  was  foimJ 
by  Fniimrk.     If  rom«mbb««  somowhHt  a  li>?ht  ^een  variety  of  apatite. 

T\tn  nnmt*  liMirophnnc  in  from  Xtvxof,  whitf,  and  x^fatvui,  to  appear. 
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MELINOPHANE,  Th,  Beheerer,  J.  £  pr.  Chem.  Iv.  449. 

Dimetric  or  hexagonal;  optically  uniazal,  Desol.  Massive,  with  a  scaly  and 
sometimes  foliated  structare.  Cleavage  in  one  direction.  H.=5.  G.=8'0,  Richter. 
Lustre  vitreous.  Color  sulphury  citron,  or  honey-yellow.  Not  phosphorescent 
brittle. 

Compotitionf  according  to  an  approximative  analysis  by  R.  Richter,  (loo  cit): 

5i       Be       Si        Sin     9e       Oa       fig      Na      F    fii,  Zr,  ^,  Y. 


44*8       2-2       12-4       1*4 


*'e 

1-1 


81-6      0-2      2-6      2*8      0'S=:98'8. 


muB  analysis  gives  for  the  ratio  of  the  oxygen  of  the  protoxyds,  peroxyds,  and 
alio*,  if  we  suppose  the  fluorid  as  replacing  protoxyds,  1-}^ :  1  :  8. 

From  the  zircon-syenite  of  Norway,  near  Fredericksv&m,  with  elsBolite,  mica, 
floor  spar,  and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  R.  P.  Oreg, 
Bsq.  gave  him  M  :  M'=138^,  and  edge  M  :  M'  replaced  by  a  rough  plane,  apparently 
not  equally  inclined  to  M  and  M'.     The  place  of  this  species  m  the  system  is 


doubtluL 


ly.  GAENET  SECmON. 


Oxygen  ratio  for  the  bases   and  siKca  1  : 1,  varying  to  1  :  f , 
(Ohondrodite),  and  1  :  |,  (Scapolite). 


1.  CHRTSOLITE  GROUP.— Trimetric 

Chbtsolitk,        (^e,  Stg)"  Si, 
MoNnoELLm,     (^  0a+i]il[g)*9i, 
Fatautb,  ^e  ■  Si, 

2.  PHENACITE  GROUP.— Hexagonal. 

WlLLEMTTB,  Zu*  Si, 

8.  GARNET  GROUP.— Monometrio. 
Qaricct,  (ift"-Hfi)Si, 


Tkphboitk,  ]il[n*5i 

Knsbxlitx,  (^e,  ]il[n)% 

CHONDBODm,         iBtg'Si 

R :  R=1160— 1170. 
PHXNAom,  Be  Si. 

Hklvht,  (tB*+iBe)  Si,  in  which  &= 
(fin,  f'cMnS.) 


Ptrope, 

(iB«4-l»)3L 

4.  BCAPOLTTE  GROUP.— Dimetric. 

ZiBOOZV, 

ZrSi, 

MnoHin, 

(jO««+»il)gL 

LxKnusE, 

(ilk»-H»)Si, 

ScAPOixn, 

(i]i«+isi)gif 

« 

(Jft»+|»)Si, 

It 

»(iB'+|ll)SL 

Sabooutb, 

(ilk-+iSi)3i, 

HsLULint, 

(lB'+ifi)SL 

Dipyre  may  belong  here.  Taking  2t  of  Scapolite  as  the  plane  1,  (to  which  there 
is  ncr  objection),  then  0  :  1  in  Zircon  and  the^apolite  Group  will  equal  187^-189^. 
Idoorase  diverges  more  widely,  giving  for  the  corresponding  angle  188^  8'. 


6.  EPEDOTE  GROUP.— Monoclinic 
Epidote,  (|ft"+lfi)Si, 

Allamitb,  (i&"+ifi)3i, 

(|i^'-Hfi)Si. 


ZOISITX,  (iB*+fS)SL 

Gadounite,    fi*  SL 
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6.  AXINTTE  GROUP.— Triolinic 
Danbuutb,  (Oa*,  B)  Si, 


Axncm,        (k\  %  fi)Si. 


7.  lOLITE  GROUP.— Trimetio.  Oxygen  ratio  for  the  bases  and  afliea  1 :  1|,  m 
in  some  Mica»  and  perhaps  not  belonging  to  this  section.  Related  to  the  Hioas  in 
the  prismatic  angle  near  120®. 

loLin,  (|B»+l»)8ii- 


CHRTSOLITE.  Peridot,  ZT.  Olivine,  Chnsite.  Limbelite,  &niM«r«.  Eriaolith,ir. 
Hyalosiderite.  Batrachite,  BreiL  Glinkite,  JtomanowtkL  Montioellite,  Bnokn. 
Forsterite,  Xevy. 

Trimetric.  I:  I=U°  Z' ',  0  :  lt=128°  27' ;  a :  J  :  c=l-2594 : 1 
:  1-0733. 

O  :  12=126°  45^.  O  :  li=130o  27'.  «| :  q=(ov.*l)108o  SO*. 

O  :  1=1200  9'.  1 :  l(inac.)=107o  46'.  4  :  *1(ov.««)=123»  84'. 

O  :  i  1=1140  48'.  1 :  l(br.)=101o  32'.      H  :  18=137°  32'. 

O  :  4^=1*9°  36'.  a  :  t2(oT.  ii)=130o  2'. 
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Cleavage:  t%  rather  distinct  Massiye  and  compact,  or  granular; 
usual  in  imbedded  grains. 

H.=6— 7.  G.=3-33— 3-5;  3-441  of  chrysolite,  Haidinger ;  3-33 
— 3*345,  olivine;  3*3514,  chrysolite.  Lustre  vitreous.  Color 
green — commonly  olive-green,  sometimes  brownish,  black  in  some 
iron  chrysolites ;  rarely  white.  Streak  uncolored.  Transparent — 
translucent    Fracture  conchoidal. 

CkrjcoliU  includes  usually  the  transparent  crystals  of  paler  color,  while  ofmiw, 
fso  caUed  from  the  olive-green  tint),  is  applied  to  imbedded  masses  or  grains  of  in- 
ferior color  and  clearness. 

CompoiUum. — ^fifii,  in  which  B  may  be  iKg,  te,  ftn,  Oa,  alone  or  in  combination. 
Common  chrysolite  is  nsnally  (Mg,  ^ej'Si.  Analyses:  1,  2,  Walmstedt,  (K.  Y.  Ac 
EL  1824,  ii,  869,  and  Schw.  J.  zliv,  26);  8,  4,  Stromeyer,  (Gott,  ffelehrt  Ani.  1824, 
>08 ;  Pogg.  iv,  198) ;  6,  Walchner,  (Schw.  J.  xxxix,  66);  6,  W.  v.  Beck,  (Verb.  Rws, 
Min.  Ges.  St  Petersb.  1S47);  7,  Rammelsberg,  (Pogg.  li,  44«) ;  8,  Walmstedt,  (iK); 
9,  Waltershausen,  (Ynlk.  Gest  117);  10,  DeviUe,  (£t  Geol  Canaries);  11.  Do- 
meyko,(Ann.  des.  M.  [4],ziv,  187): 
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Si 

Ag 

^e 

1.  Iserwiese, 

41-64 

60-04 

8-66 

2.  Mt.  Somma, 

40-08 

44-22 

16-26 

8.    Orient  chryi. 

89-78 

60-18 

9-19 

4.  Vogelsberg, 

40-09 

60-49 

8-17 

5.  Hyaloaiderite, 

31 -68 

82-40 

28-49 

e.   Olinkite, 

89-21 

44-06 

17-46 

7.  Batraehite, 

87-69 

21-79 

2-99 

8.  Pallas  meteorite  40*83 

47-74 

11-68 

9.  Etna, 

4101 

47-27 

10-06 

10.  CVerdes.Fog. 

40-19 

85-70 

16-27 

11.  Antuco,  Chill, 

40-7 

89-7 

19-6 

Si       Sin 

0-06     0-26=100-66,  Walmstedt. 
018     0-48=100-24, 
0-22M0-09,  :S^i  0-32=99-68,  Stromeyer. 
0-19  "  0-20,  "  0-87=99-61, 
2-21  "  0-48,  t  2-69,  Cr.  trace,  Walchner. 

=100-72,  Beck. 

Oa  86-46,  ti  1-27=99-19,  Ramm. 

trace  0*29,  Ca  /rac<r=100-89,  Walmst. 

0-64    ]?iri  0-20,  H  1  -04=100-22.  Walm. 

0-80    2-27  Ca  6-12=99-85,  Deville. 

=100,  Domeyko. 

Berzelins  detected  oxyd  of  tin  in  the  olivine  of  the  Pallas  meteorite,  and  Rnmmler 
A  trace  of  arsenous  acid.  Other  recent  analyses :  E.  K  Schmid,  (Pogg.  Ixxxiv,  61, 
Atacama) ;  Erdraann  (K.  V.  Ac.  H.  1848,  16,  Tunaberg). 

No.  6,  Hyaloaiderite  is  (^Tirg-|-i^^e)'Si,  "with  an  excess  of  Stg  Si.  It  occurs  at 
Kaiserstuhl  in  yellowish  and  reddish-brown  crystals;  H.=6-6.     G.=2-876. 

Tautolite,  Breith.  From  volcanic  rocks  near  Lake  Laach,  resembles  hyalosiderite. 
H.=6-5  :  G.=3-866.     Forms  trimetric. 

Forsterite,  (Levy),  from  Vesuvius,  is  a  white  or  colorless  translucent  chrysolite, 
occurring  in  small  crystals,  (Scacchi,  Quad.  Oyst.  63).  Monticellite  of  Brooke,  (Ann. 
Phil.  1831)  is  also  Chrysolite.  It  is  the  periaot  blane  of  Scacchi.  Formula  (iCa'-f* 
i]S[g*)Si,  Scacchi. 

Glinkite  is  greenish  chrysolite  from  a  talcose  slate,  in  Perm,  Russia,  and  occurring 
also  in  gneiss  at  Tunaberg  with  augite  and  garnet,  (Analysis  No.  6\ 

Batrachitey  from  Rinzoni,  Tyrol,  has  the  formula  of  Monticellite  ;  G.=8-088.  Said 
to  have  two  cleavages  meeting  at  115°  and  65°,  and  a  third  diagonal  to  them. 

"With  the  fluxes  gives  the  reaction  of  iron.  Scarcely  attacked  by  muriatic  acid, 
but  easily  gelatinizes  with  sulphuric  acid.  Berzelius  says  that  it  also^orms  a  jelly 
with  muriatic.  Scacchi*s  Vesuvian  variety  is  easily  attacked  by  the  acids.  The 
iron  chrysolites  are  fusible  before  the  blowpipe ;  hyalosiderite  forms  a  black  mag- 
netic bead.     Others  are  infusible. 

Chrysolite  is  found  near  Constantinople,  at  Vesuvius,  and  the  Isle  of  Bourbon  in 
lavas  ;  imbedded  in  obsidian,  at  Real  del  Monte  in  Mexico;  among  sand  at  Expailly 
in  Auvergne,  in  pale  green  transparent  crystals.  Olivine  is  of  frequent  occurrence 
in  basalt  and  lavas.  Crystals  several  inches  in  length,  in  greenstone  at  Unkel,  on 
the  Rhine ;  spheroidal  masses  at  Kapfeusteiu  in  Lower  Styria ;  and  at  Ilecla  and 
Vesuvius,  and  various  volcanic  regions.  Olivine  is  common  in  the  lavas  and  basalt  of 
the  Sandwich  and  other  Pacific  Islands.  It  occurs  in  imbedded  grains,  and  in  masses 
sometimes  several  inches  through  in  boulders  of  coarsely  crystallized  baaalt  in 
llietford  and  in  Norwich,  Vermont 

Crystals  of  this  species  are  commonly  very  fragile,  and  therefore  unfit  for  an  or- 
niunental  stone.  The  word  chrysolite  is  derived  from  xP^'^^i  ^o^»  ^nd  \iB0tt  itone, 
in  allusion  to  its  color ;  hyalosiderite  is  from  vdXos,  glass,  and  otSripof,  iron, 

Fatalite,  (Iron-chrysolite,  Eisenperidot). — ^Fayalite  is  a  pure  iron -chrysolite. 
Color  black,  greenish  or  brownish,  sometimes  iridescent  Cleavage  in  two  direc- 
tions at  right  angles  with  one  another.     U.=6-6.     0.^:4-11 — 1*14;  4-006,  Delease. 

Composition. — f'e'Si=Silica  29-55,  protoxyd  of  iron  70-45. 

Analyses:  1,  Klaproth,  (Beit  v,  22'2);  2,'Thomson;  3,  Delesse,  (L'Institut,  1864, 
p.  62 ) ;  4,  Gmelin :  _  .  ^ 

*^       ^  ^-        te        An      XI      * 

66  00      4-0      0-26=99-76.  Klaproth. 

68-73      1-78    =HX)-11,  Thomson. 

63-64     6-07      tr,      Slg  0-80=9841,  Delesse. 

65-84     2-94     184    Cu  0-60,  FeS  2-77,Gmelin. 

Fuses  readily  to  a  black  globule  which  is  magnetic.    Easily  attacked  by  acids. 
From  the  Mourne  Mts.,  Ireland,  in  Pegmatite ;   also  from  volcanic  rocks  at  FayaL 
Xhe  Obsidians  or  volcanic  glass  often  approach  Fayalite  in  composition. 

24 


Si 

1.  Vole,  glass,  29-50 

2.  Slavcarrach,  Ireland,  29-60 
a  "  "  29-60 
4  Fayal,  24-93 


186  DESOBIPnYE  MINERALOOT. 

Iron-chrysolite  has  been  observed  in  crystals,  as  a  furnace  product,  near  Godar. 

Altered  Forms. — ^Alteration  of  chrysolite,  often  takes  place  through  the  ozydi- 
tion  of  the  iron  ;  the  mineral  becomes  brownish  or  reddisn-brown  and  iridescent 
It  also  splits  into  thin  lamine  as  the  change  goes  on,  sometimes  so  as  to  resemble 
a  mica.  A  basalt  thus  changed  was  once  pointed  out  to  the  author  as  a  miea  slate, 
although  no  further  change  had  taken  place  than  that  here  mentioned.  ChusiU 
and  Limbelite  are  chrysolite  more  or  less  altered.  The  process  may  end  in  leaving  the 
cavity  of  the  crystal  filled  with  limonite  or  red  oxyd  of  iron.  Under  the  action 
of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peroxydized,  and 
also  some  of  the  magnesia  is  removed  at  the  same  time ;  and  thus  may  come  serpen- 
tine, picrosmine,  villarsitey  which  often  retain  the  crystalline  form  of  chrysolite.  A 
further  change  may  produce  steatite  and  other  magnesian  species. 

TEPHROITE,  Breithaupt. 

Dimetric?  Massive,  with  cleavage  parallel  to  the  sides  of  a 
square  or  rectangular  prism ;  also  granular. 

H.=5-5 — 6.  G.=4 — 4:-12.  Color  ash-gray.  Streak  pale-gray. 
Darkens,  on  exposure,  to  brown  and  black. 

CompoMtion, — ^S[n*Si=^ilica  29 '8,  protozyd  of  manganese  70*2.  Analyses:  1. 
Thomson,  (Min.  i,  614);  2,  Rammelsberg,  (Pogg.  Ixii,  145): 

1.  Franklin,        §i  29*64        SCn  66*60      Pe  0*92,  Moisture  2*70=99-86,  Thomson. 

2.  Sparta,  28*66  68*88      ^e  2*92=100*46,  Rammelsberg. 

B.B.  fuses  easily  to  a  black  scoria.  Gelatinizes  perfectly  in  muriatic  acid  without 
evolving  chlorine. 

From  Stirling,  N.  J.,  with  franklinite,  and  at  Sparta.  This  species  has  the  gene- 
ral formula  of  a  chrysolite. 

A  black  silicate  of  manganese  from  Klapperud,  Dalecarlia,  having  a  submetallie 
lustre  and  yellowish-brown  streak,  afforded  Elaproth,  (Beit  iv,  137),  5i  25i>,  Sn 
66-8,  fi  18 -00=93  •8=]{[n*§i-|-8fl,  agreeing  with  the  Tcphroite,  excepting  the  water. 
Klaproth  obtained  60  per  cent,  of  MnMn,  whence  the  above  is  deduced  by  Berit;- 
lius. 

KNEBELITE. 

Massive,  with  an  uneven  and  cellular  surface,  and  quite  hard. 
G.=3*714.     Lustre  glistening.     Color  gray,  spotted  dirty-wliite, 
red,  brown,  and  green.  Opaque.  Brittle.    Fracture  subconchoidal. 

Composition, — (^e  An  J'  5i,  ^e  and  ^n  beinjif  in  equal  proportions.  Analysis  by 
Dobereiner,  (Schw.  J  xxi,  49);  Silica  82'5,  protoxyd  of  iron   82,  protoxyd  of  man- 

fanese  86,  and  thus  appearing  to  be  a  ferruginous  tephroite.    With  muriatic   acid 
ecomposed,  the  silica  separating.     Unaltered  alono  before  the  blowpipe.      Fas€« 
with  borax  to  a  dark  olive-green  pearl. 

Locality  unknown.     Named  by  Dobereiner  after  Major  von  Kuebel. 

CHONDRODITE,  (fOAMem.     Condrodite,  H.     Maclurite,  5cy6ert.      Bmcrie, 
CleavelaHcL     Ilumite,  Bournon. 

Trimetric ;  often  hemihedral  in  octahedral  planes,  producing 
forms  monoclinic  in  character.  /:  /=1)4^  2G'.  Crystab  of  three 
types.* 

♦  Scacclii  in  Po^g.  Ann.  1851,  Ergiinz.  ii,  161.  The  author  adopts  a  modified  Tiev 
of  these  types  and  their  axes.     (See  Am.  J.  Sci.,  [2],  xiv,  175). 

The  numbers  given  for  the  planes  of  these  figures  on  pope  59,  vol.  I,  are  baw<l 
on  a  similar  fundamental  form,  except  that  tlie  longer  lateral  axis  has  twice  th< 
length  here  adopted. 
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Type  I,  o  :  J  :  tf=l-4678  : 1 : 1-0806 ;  H,  1-5727 : 1 : 1-0805 ;  m, 


1-4154  :  1 
L 


1-0805 

O 
O 

o 

o 


n.6>: 

m.  o 
o 

Ox 
O: 
0: 


11=124°  16'. 

0 

1=  110°  34'. 

U 

3i=102O  +S'. 

0 

35=103°  47'. 

i\ 

B=12io  27'. 

0 

2=103°  8'. 

0 

11=125°  14J'. 

0 

21=109°  27'. 

0 

4=97°  23'. 

0 

41=119°  47'. 

It 

4t=100°48'. 

11 

^2=1400  15-. 

|: 

12=121°  44'. 

H  (ba8)=lllo  28'. 

#2  =112°  24'. 

4  (froLt)=71°  32'. 

42  =98°  13'. 
25=108°  68. 

i2=119°  17'. 
82  =94°  36'. 
4=111°  15'. 
H=109°  31'. 
4=134°  23'. 
I  :  f2(ov.  7)=126° 


Fig.  376,  left-handed  hemihedral ;  377,  right-handed  hemihedral. 
Observed  angles  in  chondrodite  (D) :  1\ :  l«=ll2°  (mean  of  same 


Cbondrodlte. 


Homit*;  TntXO. 


Hnmlt*;  hemlhtdnl. 


in  3  types  of  Humite,  112°  2'),  11 :  |=136°,  It :  ^2  =157°,  4  :  fi 
(over  /}=127°,  /:  /(8ide)=86o  (85°  34',  calculated  for  Humite); 
41  on  edge  above  it  168°. 
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Compound  crystals  parallel  to  4t  in  the  third  type,  and  ft  in  tic 
second,  the  former  sometimes  promicing  stellate  tonns  of  eix  cn^ 
tals,  eacli  heniiliedral-  Cleavage  indistinct  Ustially  in  imbedded 
grains  or  masse©  of  a  somewliat  granular  texture  ;  sometimes  in 
small  nn planted  crystals. 

n.=<>— 6-5,  G,=311S,  from  New  JeraevT  Tliomson  ;  3199^, 
Finland,  Haidinger;  3-234,  white  crystal,  Type  I ;  8'19l*,  browiil 
of  Type  III;  3186,  yelk)  wish,  Type  III;  3177,  yellow  of  Tj-pe 
n ;  Seacchi.  Lustre  vitreous — resinons.  Color  white^  yellow^ 
pale  yellow  or  brown ;  sometimes  red,  apple-green,  black',  gmt. 
Streak  white,  or  slightly  yellowish  or  grayish.  Ti-ansparent— 
snbtranshicent     Fracture  sitbconcboidal — uneven. 

Co7»ptmtion. — Ag*  3i,  nitb  part  of  the  oxygen  reflftoed  by  flooriae,  or  1  ^ 
5i,  with  j'j  ^(Mg  F,  fcjL  F')  in  choadrodite,  yk  "*  Typo  U  for  liiiiiiit«,  f  y  iji  1^ 
If  THF  "*  Typo  III,  Rmnnwlshprg.  Atmlv&es:  1,  Bevt'ert,  (Aui,  J,  SoL,  y,  8Sf»);  !>» 
4.  KA!imielaberg,  (IVi?^..liii.  180,  nnd  let  Snpp.  S8);  6,  W,  Fisher,  (Am.  J.  8<i..  [4 
ix,  86);  6,  7,  8,  RftmineUlMfi^,  (i^ogg.  btxxvi,  418): 

54  Oi)     2-33  "      riF  409,  H  H>,  ±  2*11. tiL 

55-46  S-fi5  - —  7*U0—  99^7,  KftTiuii. 

66-61  S-36      8iil»=lou*76»  RAmnu 

54*50  6-76      9-<Si>=l<4'l8,  Ramnj. 

681)6  5-50 7*60=  V«9*5U,  W.  Fialier* 

60-08  2-40      8  47=100-76,  Ramm, 

67-92  2-80  Ca 0^4  6^*4  3^1   H)d=sliMV8S,  BaintiL 

66'8S  lai      2*61=  97-78,  RAQtni. 


82-6«^ 
881)6 
3810 
38-19 


L  New  Jergev, 
±        '*      ^eiloWj 
8.  Purgfis,  yrlloft, 
4,         "       jrray, 

6.  New  Jersey,  red,  83-86 
6*  Humiie.iiipel,     ii4*60 

7.  "       /y/J«2.     88-26 

8.  "       t^f  :i     86-67 

B.B.  on  chnroonl  iiifiisiblfl,  but  becomes  paler  in  VflHeties  containiTii;  tittl«  iroa. 
aomotimi^s  sbowiiig  traees  of  fusion  on  the  <idpe«.  With  borax  di8Aolv««»  dowly  Imv 
r>orfoctly  to  a  trauspar^int  glaas  sUghtl^'  tinged  by  iron ;  if  the  glnw  ifl  Mturat^U  it 
liccoincB  cloudy  by  flaming.  With  ealt  of  phosphonis  in  the  vp«n  tube,  affiaHi 
fluorinp. 

Chondrftdite  occurs  mostly  in  granular  limestone.     It  is  found  neiir  At>d*  in  tb< 

arirth   of  Pargas  in  FinUnd,  and  at  Akor  and  Gnlejo  in  Sweden;  at  Tatiert  i» 

tVermlond;  in  Saxony;  on  Loch  Nesa  id  Scotland;  at  Achmatowsk  in  the  Uwl. 

along  with  perofdkite,  and  in  the  mines  of  Schischim«k  with  red  apatite'.    Hk* 

humite  ocenra  ni  Konima,  in  qjeeted  maa«e«  of  a  kind  of  granite  roek,  akm^  willi 

white  olivine,  niicii,  and  magnefcite. 

Abundant  in  the  couiities  of  Su»»ex,  N.  J»,  and  Orange,  N.  Y«,  where  it  it  •noetft^ 
ted  with  Bpinel,  and  opeagionally  with  pyroxene  and  corundum.  At  Bryam,  oraifv 
and  Mruw-oolored  chondroditu,  and  also  a  Tariety  nearly  black,  occfir^  *  '•*>  — ♦fi#l; 
at  >Spari4i,  ii  fine  locality  of  honey-yellow  ehondrodite  ;  a  mile  to  the  i  ^vrt* 

i#  the  host  locality'  of  this  mineral  in  New  Jersey^     It  also  oeeups  at  ifk' 

wood,  and  Franklm.  Chotidrodite  is  abundant  in  Warwick.  Monroe.  Coi-nwiilJ,  near 
Ureenwood  Furnace,  and  at  Two  Pondw,  and  eUewheruin  Orange  Co,,  N,  Y.  Pin*' 
Ipecimerin  may  be  obtained  on  the  land  of  Mr*  Hpuston,  n<jar  Edf?nvill<^  ll  i* 
oiJtAifujd  alflo  lit  Chclniaford,  Maes.,  along  with  senpolite;  in  Ilarvy*f  fjuarrj  WW 
rt  '  '  •'  I  Pa,,  of  yellow  and  orange  colors  and  abundant.  It  oeciirs  uparingif  «A 
il  I^aidlaw  hilce  rii  Eosaio,  N.  Y. 

.; \i  la  Jimo*tone  at  8,  Ooaby.  Canada  West,  St.  Jerome,  Bt  AdiU,  Or^* 

ville.  etc, 

The  name  ehondrodite  Ei  from  %»»^of»  « irram,  aUuding  to  ita  graaolar  «traelai» 

AtTciititt  Koflv«.— ^''hnndroditc  altered  to  Serpentine,  ha«  been  obaenred  at  jtpaii% 
|f«  J.,  with  i|anel  and  miea. 


SIUCATE8*   GARNET  SBOTION. 
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'NrTLLF^rrrE,  i>»'y,  Ann.  d  Mines,  4tli  ler.  iv.  51S.     Silioeous  Oxyd  of  Zinc,  X. 
Vttnuj:&tn  and  W.  II.  Ktaiintj^  Jour,  Acad.  Nut  Sci,  Philad.  18S4,  iv,  8.  WilliAiiit- 
'  ii«»  Wiihelmite.     Hebijtine.     Aiiliydroud  Silicate  of  Zino.     Traostiie,  Skvpard, 

Eliombolierlral.      R  :  i?=115o,  O  :  E^UV  ^''^ 

39  J' ;  rt=()'685.  Observed  planes  in  crystals  from 
New  Jersey,^,  ^,  i2 ;  in  tJicme  of  Moresnet  S,  /,0. 
J:  i  =  12o«  r,  J  :  |^14i!°  52',  I  T  f-=128^  30', 
Levy, (127 °33',  trom  Exliln  tlie  N.  J.  crystal). 
Oleavage :  lateral  distinct ;  basal  also  distinct 
Also  in  grains  or  massive, 

n.  =  5*5.  G-= 3*935  ,Moresiiet,  Thomson ;  4-16 
— i*lS,  ib.,  Levy  ;  3*89 — i,  N.  Jersey,  Vamixem 
and  keating  ;  4*02,  ib.,  Ilermann  ;  3*98,  ib,  in 
powder,  Wnrtz,  Ln.^tre  vitreo-reainons,  ratlier 
weak.     Color  whitish  or  greenish-yellow,  when 

Eurest ;    flesh-red,     grayish-white,    yellowish- 
rown  ;  ot\en  dark-brown  when  impure.   Sti^eak  uncolored.  Trans- 
parent to  opaque.    Brittle.    Fractiu*e  conchoidal- 

Ooi»/K»#t^M>ii,— ^n'Si^ilica  VQ-S.'i,  oxvd  of  zinc  27 "15.  Anftly»ea  :  1,  2,  Vanaiem 
and  Keiitinfi^,  (loc.  cit.) ;  3,  Hermiitvii,  {^.  t  pr  Cbem.  xlvii,  11) ;  4,  Tltomson,  (Mia. 
i,  645) ;  5,  Levy.  (Ann.  d.  M.  [4],  iv,  515);  Eosengmrten,  (Kamm.  Sd  Sapp.  65);  H, 
Wurtz,  (Rep»  Atner.  Ajmoc.  iv,  147): 


\| 


il 


M 


2( 


SfeirUng, 


Si 

25'0r> 
2tV80 
2(4 -97 
27-06 
UpporSilesU,  27*84 
Stirling,  "^ -"' 


Mortwnetj 


27-91 


OSiDa,  Pe  atid  Mn  3*50:=! 00*00,  Yftnuxem  and  Kenting. 

71'S3,  "   OCT    *\  2*66=99 '66,  Vanuxfim  and  Kenting. 

60  07,  iSbi  tt.22^  Sl'  2'yl,  f'e  trace,  ign,  ro<>=10i>,  Hennn, 

08-77,  Pu   1-48,   iUutV6,  IK  aud  ii'ace  Zb,  Fe  0^6,  Hi  "25 

58 '40.    **   0*75,  ign.  U*30=96 -60,  Levy.         [=99-91,  Thom. 

70*82,  f'e,  1*81=091*7.  Roeengarten. 

69-98.  l£n  8*78p  fe  fi-»5,  Ag  1-66,  Ca  lfl0=lU0'18»  W, 

Other  iinRlyfteft,  A.  Deleaw,  Ann.  d.  M.  [4],  x,  218.  Affords  no  watet  in  a  matrasa, 
B.B.  decrepitate*  and  becomes  opaque,  but  doea  not  fuee,  or  only  oa  tlie  edge«  to  ft 
whit4?  enunwL  With  borax  or  salt  of  phosphorus^  a  transparent  whito  globule, 
eontainiug  a  cloud  of  silica.     In  powder  gelatinizes  easily  in  concentrated  muriatla 

Mid. 

From  Moresnet,  tu  crystals  and  massive,  the  erystalB  but  two  or  three  millimetert 
lone,  and  one  thick.  In  New  Jersey  it  ooettrs  in  large  stout  crystals  ot  Stirling 
Hm^  and  also  sparingly  at  Franklin. 

This  species  was  first  correctly  described  and  analyzed  by  Vannxen^  and  Keating. 

PEKKACITE.     Pbcnakit,  Nortlm^kiotd,  K.  V.  Ac,  O.  1823.  160,  Pogg.  xm,  67* 

Paiombohedral ;   oilen  hemihedrab     E  :  B=\W<'    '      ^'^^ 
40',    O  :  7^=142^41';  ^=o*no.     Observed  planes : 
rhonibohedrons,  i?,  -%  -1,-1 ;  scalenobedrons,  1^,  1', 
1—2*,  §^  (beveling  terminal  edge  ofiif)  ;  pyramids  |2, 
f  S ;  prisms,  /,  i2,  i\. 

R  :  7=127^  19'.  J2  :  i2=113''  45',  . 

E :  /2--12r  40'.  i :  i=144^  4'.  ^^'^^h-^—J 

|2  ;  |2=15r  46'.  2  :  2:^87°  V2\  ^^^ 

Cleavage :  i?,  and  i2,  imperfect.    Twins :  face  of  composition  /• 


190  msoRiFnvE  minebaloot. 

H.=8.  G.= 2-969.  Lustre  vitreous.  Colorless;  also,  bright 
wine-yellow,  inclining  to  red.  Transparent — opaque.  Fracture 
similar  to  that  of  quartz. 

Oompo9ition.Se  Sia^ilioa  54*8,  glucina  46-7=100.  Analyses:  1, Hartwall, 
(Pogg.  xxxi,  57);  2,  Bisohof,  (Pogg.  xzxiv,  525): 

1.  Ural,        Si  25*14        fie  44*47        Si  and  li^  traee=99'61,  HartwalL 

2.  Framont,      54*400  45*567      Oa  and  iS^;  0*96=100*068»  BischoC 
B.R  alone  remains  unaltered ;  with  borax  fuses  with  extreme  slowness,  unless 

pnlverized,  to  a  transparent  g^lass.    With  soda  affords  a  white  enamel ;  with  more, 
mtomesces  and  becomes  infusible.     Dull  blue  with  cobalt  solution. 

Occurs  with  emerald  in  mica  slate,  in  Perm,  85  wersts  from  E^atherinenberg,  ia 
the  Umen  mountains,  Siberia,  with  topaz  and  green  feldspar ;  also  in  highly  iMdi- 
fied  crystals  with  quartz,  in  the  brown  iron  ore  of  Framont,  in  Alsaoei  Named 
from  ^ipa^,  a  deceiver,  in  allusion  to  its  having  been  mistaken  for  quartz. 


OARNiTT.  Melanite.  Pyrope.  Orossularite.  Topazolite.  Almandine.  AplooM. 
Essonite.  Cinnainon  stone.  Greenlandite.  Pyreneite.  Colophonite.  Allochro- 
ite.  Granat  Ouvarovite  or  Uwarowite,  He$9,  Rothoffkit  Pirop.  Koloph- 
onit  Kaneelstein.  Romanzovit,  NordentkioUL  Braunsteinkiesel,  W.  Ore- 
nat,  ff,     Carbunculus.     Polyadelphite,  Thorn, 

Monometric :  Observed  planes :  L  22,  J  |,  J,  3|,  4^,  t2,0.  Figs.  14 
and  39,  common;  also  43, 17,43  with  planes  i2,  and  380,  381. 

881 


Cleavage:  dodecahedral,  sometimes  distinct.  Twins:  face  of  com- 
position, octfiJiedral.  Also  massive ;  granular,  coarse  or  fine,  and 
sometimes  friable ;  lamellar,  lamellae  thick  and  bent. 

H.=6'5 — 7-5.  G.=3-15 — 4*3,  3504,  a  white  lime-garnet,  anal. 
10.  Lustre  vitreous — resinous.  Color  red,  brown,  yellow,  white, 
green,  black ;  some  red  and  ffreen  colors  often  bright  Streak 
white.  Transparent — subtranducent.  Fracture  subconchoidal, 
uneven. 

Garnet  is  a  silicate  of  different  bases — alumina,  lime,  magnesia,  os^ds  of  iron  and 
manganese,  with  sometimes  ozyd  of  chrome.  It  has  been  divided  into  six  sub- 
species. 

L  Consisting  of  silicates  of  alumina  and  lime — alumina-lime  gamti, — ^inclodiag 
cinnamon  stone  or  essonite. 

II.  Containing  alumina  and  magnesia, — alumina-magnetia  garnet. 

III.  Consisting  of  silicates  of  alumina  and  iron — alumina-iron  garnet — including 
almandine  or  precious  garnet,  with  common  garnet  and  colophonite  in  part. 
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rV.  GonBiBting  of  alnmina  and  manganese — alvminarmangane%e  garnet — or  man- 
ganesian  garnet. 

Y.  Consisting  of  silicatea  of  iron  and  lime — iron-lime  garnet — including  alio- 
ehroite,  aplome,  melanite  and  common  garnet  in  part 

VL  Containing  lime  and  chromic  oxyd — lime-enrome  garnet 

But  these  componnds  pass  into  one  another  by  imperceptible  shades,  as  the  fol- 
lowing analyses  show. 

Ccm^aitum,—^*  Bi-f  fi  Si=(iB»-Hfi)  3i.     Analyses :   1,  Arfvedson,  (K.  V.  Ac. 
H.  1822,  87) ;  2,  0.  Gmelin,  (Jahresb.  v,  224);  8, 4,  Klaproth,  (Beit,  iv,  819,  v,  138); 
«,vr.  Wachtmeister,  (K.  V.  Ac.  H.  1828);  6,  7,  Karsten,  (Karst.  Arch,  t  Min.  iv, 
888);  8,  T.  Wachtmeister,  (loc.  cit);  9,  Nordenskiold,  (Schw.  J.  zxzi,  880);  10,; 
Ooft,  (G.  Rose,  Reise  n.  d.  Ural,  182). 

11,  T.  Wachtmeister,  (loc  cit);  12,  Hisinger,  (Schw.  aari,  268);  18, 14,  Kobell, 
(IK  bdv,  288);  16-17,  Karsten,  (loc  cit);  17-20,  T.  Watchmeister,  (loc  cit);  21, 
Klaproth,  (Beit  ii,  22,  v,  181);  22,  W.  Watch tmeister,  (Jahresb.  zxy,  864);  28, 
Bahr,  (Jahresb.  zzv,  864);  24,  A.  Besnard,  (Lieb.  u.  Kopp  Jahresb.  1849,746);  26, 
26,  Mallet,  (J.  DubL  GeoL  Soc  and  Rammelsberg's  6th  »upp.  126.) 

27,  H.  Sevbert,  (Am.  J.  ScL  vi,  166,  1828) ;  28,  Rammelsberg,  (J.  £  pr.  Chem.  ly. 
487);  29,  d^Ohsson,  (Schw.  J.  zxz,  846) ;  80,  Hisinger,  (Jahresb.  ii,  101);  81,  Sey- 
bert,  (Am.  J.  Sci.  v,  118,  where  iron  is  made  protozyd);  82,  Karsten,  (loc  cit);  88, 
S4,  Bredberg,  (K.  V.  Ac  H.  1822,  i,  68) ;  86,  Bucholz,  (Scheerer's  N.  J.  iv,  172) ; 
S6 — 41,  Watchtmeister,  (loc  cit);  42,  Thomson,  (Ann.  Lye  N.  York,  1829,  iii,  9); 
48,  Yanqnelin,  (Jour.  dePhys.  Ann.  viii,  L.  94);  44,  Klaproth,  (Beit  v,  168,  where 
the  iron  is  made  protoxyd);  46,  Karsten,  (loc.  cit);  46,  Ebelmen,  (Ann.  des  Mines, 
[4],  vii,  19);  47,  W.  Fisher,  (Am.  J.  Sci.  [2],  ix,  84);  48,  Bahr  (J.  t  pr.  Chem.  liii, 
812);  49,  Weber,  (Ramm.  6th  Suppl.,  193);  60,  Baumann,  (ib.);  61,  Komonen, 
(Verb.  min.  Ges.  St  Petersb.  xxiii,  291) ;  62,  Erdmann,  (Jahresb,  xxiii,  291): 

I.  iimf-O^ariMf*.— (7ro<tu/ar.— Ca'gi-f  XlSi=(iOa"-Hafcl)Si=Silica  401,  alumina 
22*7,  lime  87*2.  Color  pale  greenish,  clear  red  and  reddish-orange,  cinnamon  color. 
G.==3*48 — 8*78.  B.B.  fuses  to  a  glass  or  enamel  slightly  greenish ;  in  powder,  solu- 
ble in  concentrated  muriatic  acid.  Cinnamon  stone^  easonitef  groseular,  wiluite,  ro- 
mamovite,  topazolite,  and  euecinite  are  names  of  varieties.  Oroesular  or  wiluite 
has  a  greenisn  color;  G.:=8'7l.  Succinite  has  an  amber  color,  to  which  the  name 
alludes.  Topazolite  has  a  topaz  color.  Romanzovite  is  brownish.  Cinnamon  etone 
or  eeeoniie  (Kaneelstein,  Germ,)  has  a  clear  cinnamon  brown  shade ;  G.^:8'6 — 8*6^ 

Ca 

88 •94=100-70,  Arfved. 
80-67,t0-69,imi.O-88,G. 
31-26=97  •76,Klaproth. 
38-60=98,  Klaproth. 
84-86=100-99,  Wacht 
31-76=99-68,  Karsten. 
81-86=9912,  Karsten. 
82-80=98-26,  Wacht 
24-76,ign.<felossl-98,N. 
87 •16=98-10,  Croft 

n.  Maffne9ia-0amet.—(!Sig,pQ)*^'i-{-l^\  Ei={i(SLs,  ]^e)*-HSl)Si.  Color  deep  coal- 
black.  G.=8-167.  Lustre  somewhat  resinous.  B.B.  easily  fusible,  intumescing 
and  forming  a  dark  grayish-green  globule,  which  is  not  magnetic 

IL  Arendal,  42-46     22*47     9*29    6*27  13-43      6-68=100-44,   Wacht 

nL  Iron-Oamet,  or  Almandine.  J'e"Si-fil§i=(i:f'e"-H*l)S»=Silica  86*8, 
•lamina  20-6,  protoxyd  of  iron  43-2. — Common  Garnet,  Precious  Garnet, — Dark 
red,  brownish-red  to  black  Allochroite  is  fine  grained  massive,  of  a  dark 
dingy  color.  Precious  garnet  is  deep  red  and  translucent  or  transparent  Comrnxm 
garnet  is  dingy  red.  G.  of  these  varieties  8*7 — 1*21.  B.B.  rase  rather  easily 
with  an  iron  reaction. 


Si 

il 

9e 

^e 

An      Ag 

1.  Malsjo,  Cin. 

41*87 

20*67 

3*98 

0-89 

2.  Ceylon,    " 

40-01 

23*00 

3*67 

8.       "          " 

38-80 

21-20 

6-50 

4.  Wilui,  Gross, 

44*00 

8*60 

12-00 

trace    

6.       " 

40*66 

20-10 

6*00 



0*48     

6.       " 

88-25 

19*86 

7*88 

0*60     2*40 

7.  St  Gothard,  an,  37*82 

19-70 

5*95 



0*16     4-16 

8.  Tellemark,  vh. 

39*60 

21*20 

2-00 

8*16     

9,  JRomanzoviie, 

41*21 

24*08 

7-02 



0-92 

la  Urals,  white, 

86*86 

24*19 
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DESOBirnVE  UINERALOGT. 


Si 

^ 

a^e 

n 

^n 

Ag 

(y. 

S9'6G 

19-66 

89-68 

1-80 

^lOO*8*XHi«B* 

8V»'12 

21-08 

6-00 

27-28 

0-80 



5-7t^~^     -  ■   KnUU 

4^0-56 

20'61 

5-00 

32-70 

1-47 

— -                  r.Wil 

S9'62 

19-80 

34-05 

0-85 

2*00 

3-l2£r           .      _    irtUfl. 

87-16 

1808 



81-30 

0-80 

1016 

Ci-36s=l>7'54,  Kant^L 

S9-86 

20-ftO 

24-86 

0-46 

9-93 

3-61=99-20,  K»m* 

40*60 

l«*96 

33-93 

6-69 

— « 

=10MT,\ir»fhl. 

42*fil 

19-16 

_ 

83-57 

6  49 



l\i7=l(»l'7':),WidiL 

5211 

18^ 

^__ 

28-54 

1-74 

6-78^    ^             Wflli 

85-16 

27-25 

— 

82-88 

0-26 

-^-^ 

vfl 

89^42 

28-28 

24  82 

7-61 

8.69 

2-6;i               -^JP 

3716 

19-80 

37*66 

3-19 

2-08 

fii>0' 

88-76 

21-00 

82*1^5 

6-43 

S-95 

—              -  -t 
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19-86 



38-07 

504 

=y6;a.3i*ikL 

37-80 

21-18 



3B*48 

4-46 

l-63*^>9-76.  MAHat 

12.  Falilun,  ^^mand. 
18.  Zillerthal,  6a. 
H.  llnijfjnry.  jair<?c. 
16.  ZilKrthftl,    " 

16.  OhIupiEin, 

17.  GreenlAnd, 

18.  Eogso,  cfu//  r<Mf, 

19.  N.  York,    *' 
ao.  Norway, 
31.  Ori«nUl. 
22.  GarfMjnborg^, 

'  23,  Broiiii,  Westni. 

24.  Albemreit,  btik-r, 

25.  Wic-klow,  black, 

26.  Kiliiutiy,  brown, 

IV,  Manffanese-Garfiett  8pe9»artine,Be\id. — (^]Stii'+|3kl)3i.  Brown tsli^redl  M 
gives  the  reuetion  of  mangAnesd.     G.=^'7 — 4*2. 

Si  XI  fe 

27*  Ha^diim,  Ct.         86-88  18*06  14*98 

28.         *'                      86-16  19-76  IMO 

20.  Broddbo,              89-00  14-30  15-44 

V.  Iron-Lfme  Qamet—Melaniie,  J'yrfncilA— Ctt'Si-f  PeSi=(^ft*+43P*^   Dili 

rod,  brownish-bljick,  bbiok;  dtlier  dull  i>r  ^htnini?.  Sometimai  with  a  rtfiaMi 
luMre,  then  cnlled  colophon itr ;  G.  of  WilUboro.  :V896,  Seyt>crt^  M^aniU  bift  « 
velvet  blrtt:k  color.  PtfrrneiU  ia  black  or  ^rrflyi«lx-bbick»  with  often  ii  tmbliMiini* 
lustre,  G.  of  these  vitrtetit'S  3"6 — 4  0.  ApLnnt  bus  the  fates  »trint«d  fkttfiJkll* 
the  shorter  diagonal,  and  ia  brown  cir  orange  brown,  with  G,^;8-44. 


ftn 

80*96=99*78,  Se^^K  G.=li2S. 
82-18,  Co  0-58,  Ml?  0-22,  RuinnL 
2790,  Sn  l=t>7-64.  d'OhM«m. 


80.  WestmanlaDd, 

81.  Willsboro',  coloph. 

82.  Sfbwarzenb«rg,{7ik 

83.  Sala, 

84.  " 

86.  Tlmringia,  ftr<wwi, 

86.  LuDgbaiiahytta,jff0. 

87.  Altenaa,  Aplome, 

88.  HeBaelkalltt,  bn, 

89.  "  gn, 

40.  Arcndnl,  hnh-bk 

41.  Voauviuii,  bn* 

42.  Fraukliii,  N.  J«  ffn, 
48.  FraacaU,  black, 
44.         "        black, 
46.         "         black, 

46.  Beatijen.  bltick, 

47.  Franoonift,  N.IL  bk. 

48.  Gustaf«b*?rg,G=3-6, 

49.  Polyadelphite, 


Si  XI 

87 -63      

88-00  6-00 

86-85  4 -OS 

86-62  7-58 

86-78  2-78 

84-00  200 

85*10      


85'64 
87*99 
38-18 
40'20 
39-98 
33-72 
34*00 
36-50 
84-60 
86-46 
38-85 
87-80 
84-88 
a6*47 
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1-12 
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31-36 
28-(»6 
25-36 
22-18 

2B-88 
27-84 
29-10 

80-00 

28 '63 

19-42 

20-50 

10*95 

17-64 

25-6 

26'<>0 

28-15 

29 '48 

28  15 

15  66 

28-78 

28-56 
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0-96 


—  :M5 

7-08 
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1-95 
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0-18  frw# 
8-62  1*42 
6-41     218 


26^4=100^.  JSk 

29-<>0^loi<»6,  Scfv 

Km 

ill 
r.o-': 
26*1*1.  ti 

Wa€ht 
29-21  .KS-^.SWiidal 
80-7  u  W, 

29-1-  W. 

81*IV  W, 

22-8^- 
881  r 
82*5r'  ■!>.■ 

3M40=,yy  ;^^  iiar*. 
:io  Trt,  hrn.  h-i»i»,  EK 
ifW.  1 

V. ,,^  .,,^  vV^U 

26-74^101  >I0.  Bail 


VI,  TAmf-ChfOMc  Oarnct—Oumrcf^iU^:(iA^\M^^^  Xl)gi=(iC4*-H  (l*r,3|l»»Sl 
Color  «mcraM  green,  G,=34184.  II,=7'6>  R 13.  alono infusible;  a cl#ar«lix«iiit- 
graen  glata  with  boraiL 

3i        Xl       aPo       ^r        f'e     iTg       ta  

01,  Btsa«r»k,  87-11     6-88     22*54     2*44    110    80-84,  tt  1-fH =100^, It 

*2-         **  8C-98     6-68     1-96     21^      1*54     81"66,  Cu  fr<M«=99*5llt 


SUJCATES. 


C 

^^HpillElm  Furuace,  Ktiw  Jersey. 

^^^^waniet  occur*  imh<jdtiod  irj  iiitcii  slate,  granite,  and  gnoijifl,  and  occaaionally  ia 
UmofitODe,  chiorite  *IuU\  serpentine,  and  lava, 

Tbe  precious  garnet  occult  ia  Ceylon,  Gretinland,  And  Brazil.  Common  garnet 
ifi  met  witb  iu  dod^seah^druos  from  three  Lo  four  inches  in  dtanieterp  at  Kahlua 
In  Sweden,  Areodal  and  Kong«b«rg  in  Norway,  and  tbe  Ziilerthal ;  abundant 
emalier  crjataU  in  mica  slale,  in  tbe  laJandof  Mull,  in  Perth  ftod  lDverueB«»  i^hetlimd ; 
greexi  at  Bchwarzenberg  in  Saxony.  The  magnesia- alununa  garnet  oi:cura  at  Aren* 
dal  with  calc  suar;  MelamU  in  tho  Y««uTian  laTaa,  aud  alao  near  Borne;  GrotMH- 
Imritt  near  tin*  Wilui  Uiver  in  Biberia,  etc.  Cinnamon  Hone  in  maaees  of  con«idcr- 
abte  size  in  Ceylon,  at  MaUjo  in  Wermland,  and  at  St  Gothard;  Raman*oiviU,  m 
Mmilfkr  varicty/at  Kimito,  Finland  ;  Aplome  on  tbe  banks  of  the  rirer  Lena  in  Si- 
be  ria«  and  at  Sc-hwarzenberg  in  Saxony ;  Ouvarovit^  in  emerald-green  dodeeahe' 
droDH,  at  BiMei-sk  in  Hn^sia,  with  ehrcTmic  iron.     Other  localities  aa  above. 

In  New  UampMbire  utllanoveiv  small  clear  crystals  in  syenitic  gndsa;  blood-red 
dodecahcdrotid  ut  Frariponia,  in  peodi^  in  massive  garnet»'with  calc  ^par  and  mag- 
nctic  iron;  at  Haverhill,  in  chlorite,  some  1|  in.  in  diameter;  at  Unity,  oo  the 
estate  of  J.  Xeal,  with  act!  noli  te  and  magnetic  iron,  and  at  Lisbon,  near  Mink  Pond,  ill 
mica  filate  with  ^tanrotide  ;  at  Grafton^  ^  to  1   in.  iu  diameter.     In  Mos^acbusetU, 
at  Carlisl*?.  ^eoded   of  transparent  cinnamon-brown  crysiaU  similar  to  figure  4^, 
with  Bcapolite  in   limestone;  at  Boxborouch,  in  similar  but  less  remarkable  flp«- 
cimeus;  al^o  in  guei'is  at  Brooklield  and  Bniiifietd;  maa^ivc  with  epidote,  at  New- 
bury, and  in  crystals  at  Bedforti,  Cbeaterfield,  with  the  Cummington  kyanit«,  and  at 
the  beryl  locality  of  Barrt'.     In  Maine,  beaut ifol  yellow  cryatals  or  cinnamon  stone 
(with  idoerase)  at  Parsona^iild,  Pbippuburg.  and  RumfMrd ;    manfaneftian  garnet  at 
Phippsburg,  as  well  as  the  linest  yellow  garnet  in  Maine ;  iu  mica  slate  near  the 
bridge   at  Windham,  with  staurotide;    in    granite  veins  at  Streaked  Mountoini 
along  with   beryl;  in  large  reddiah-brown  crystals  at  Buekfield,  on  the  eetatoa  of 
Mr,  Waterman  and  Mr.  Lowe ;  the  best  red  garnets  in  Mat!ie,  occur  at  Bninswiek, 
Id  Vermont,  at  New  Fane,  in  large  crystals  in  chlorite  slate ;  also  at  Cabot  and  Gav- 
endiah.   In  Connecticut,  polished  trapezohedrons,  I — 1  in  in  diameter,  in  mica  slate^ 
at  Reading  and  Monroe  ;  at  Haddam,  large  brittle  trupeiohedrons  of  manganesian 
garnet,  often  2  in.tbrotit^h,  with  chrysoberjl ;  at  Lyme,  large  blackish  brown  cryttala 
•"  ^'fTiesstone.     In  New  York,  in  miea  elate,  in  Dover,  Duchess  Co».  small ;  atRoger'i 
,  crystalH^e^i  and  massive,  and  colophonite  of  yellow,  brown,  and  red  colors, 
lont ;  brown  crystaUi  at  Crown  Point,  Essex  Co. ;  a  cinnamon  variety,  crystal- 
I J  /I  1  and  moaaive,  at  Amity ;  on  the  Croton  aqueduct,  near  Yonkers,  in  small  rounded 
^  ,  -Ufa,  and  a  beautiful  uiasaive  variety — ^tho  latter,  when  polished,  fonns  a  beau- 
In  New  Jersey,  at  Franklin.lilack.  brown,  yellow,  red,  and  ^een  dode^ 
imets;  also  near  the  Franklin  furnace.     In  Pen  nsy  Ivan  J  a,  in  Cheater  Co.| 
,.    I     Nrirr>arv,  fine  dark-brown  cryatiile  with  polished  faces,  tn  graDite;  near  Enan- 
r      \*tiat  Keims"  mine,  good  uplonie  in  handeoHie  histrous  crytttala ;     at    Cheater, 
tri  wn  ;  in   Concord,  color  of  pyropo ;  in  Lf?ipervillo,  red;  at  Mineral  Hill,  fine 
brown,     In  Delaware,  cinnamonstone  in  trap^^^zohedrons.  at  Dixon's  quarry,  7  miles 
from  Wilmington.     AUo  at  Knife  rapids  on  tbe  Mis«iH«ippt ;  at  Marmora,  Canada 
Wett,  dark  red,  at   Grenville  a  ciunamon-stone.    Colophonite  forms  a  large  vciii 
in  irneisa  at  Wilkboro,  Easex  Co.,  N*  Y,,  associated  with  tabular  spar  and  groen 
also  at.  Lewis,  ten  miles  south  of  Keeaeville,  Easex  Go. 
rmion  stone  from  Ceylon  and  the  precious  garnet  are  used  as  gems  when 
ly  colored,  and  transparent.     The  stone  ia  cut  quite  thin,  on  account  of 
'»f  color,  with  a  pavilion  cut  below  and  a  broad  table  above  bordered 
H  IJ  facets.     An  octagonal  garnet  measuring  8i  lines  by  t\  has  sold  for  near 

|T*M*.     Pulverized  garnet  is  eomctimca  employed  as  a  substitute  for  emery. 

Tho  garnet  was,  in  part,  tbe  carbunculus  of  the  ancients,  a  term  probably  applied 
abo  to  the  spinel  and  Oriental  ruby.  The  Alabandic  carbuncles  of  Phny  were 
to  called  lieeaoae  cut  and  polished  at  Alabanda.  Hence  the  name  Alnmndinc,  now 
in  use,  Pliny  describes  vessels  of  the  capacity  of  a  pint,  formed  from  carbuncles, 
*•  non  claroft  ac  plerumque  sordidos  ac  semper  fulgoris  horridi,"  devoid  of  lustre 
and  beauty  of  color,  wbich  probably  were  large  common  game  to.  llie  garnet  ia 
ittt>IK»eed  olao  to  have  been  the  hyacinth  of  tbe  onciente. 
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SILICATES,   GARNET   SBCTHON. 


195 


Q.  Rose  writea  the  formula  (An,  I'e)"  3i*+Be  Si-f  Mn  S,  MnO.  If  in  this  formula 
Mn  S  be  conBidered  as  replacing  a  portion  of  protoxyd,  the  oxygen  ratio  for  the 
bases  and  silica  is  8  :  9.  The  analyses  correspond  as  well  to  the  ratio  9  :  9=1 :  1, 
which  is  the  garnet  ratio ;  the  formula  may  then  be  (|lt'-{-iBe)  Si  or  21^'  Si+Be  5i, 
wluch  (if  lfi=yV  ^^  8+^]P'e+|^n)=Silica  841,  glucina  9-6,  sulphuret  of 
manganese  14'6,  protoxyd  oi  manganese  82*7.  protozyd  of  iron,  9'0^100. 

B.B.  on  charcoal  fuses  with  intumescence  in  the  reducing  flame,  to  a  yellow  opaque 
^obnle.  With  borax  gives  the  reaction  of  manganese.  With  muriatic  acid  eyolves 
■olphuretted  hydrogen,  and  affords  a  jelly  of  silica. 

Oceurs  in  eneiss  at  Schwarzenberg  in  Saxony,  associated  with  garnet,  quarts, 
floor,  and  oalo  spar ;  at  Breitenbrunn,  Saxony ;  also  at  Hortekulle,  near  Modum,  in 
K-orway.     It  was  named  by  Werner  in  allusion  to  its  yellow  color,  from  hXtt, 


ZIRCON,  W.     Hyacinth.    Jargon.    Zirconite.    Silicate  of  Zirconia.  Erdmannite. 
Ostranite,  Breithaupt     Calyptolite,  i9A«pardL 

Dimetric.  O  :  li^U7^  21' ;  a=0-6407.     Observed  planes  as  in 
t  387,  with  also  planes  2  and  3. 

/:l=132oi(y.    ii  :  1=118^  20'.    ii  :  44=155°  8'. 

/:  2=151°  6'.      a  :  1^=122°  39'.   It:  li  (pyr.)=135°  11'. 

/ :  3=159°  48'.     ii  :  33=148°  17'.  1  : 1  (pyr.)=123°  19'. 
Cleavage :  /imperfect ;  1,  less  distinct.    Also  in  irregular  forms 
and  grains. 


886 


887 


McDowsU  Oo.,  N.  0. 

H.=7-5.  G.=4-0— 4-75  ;  4-505,  Haidinger;  4-072  and  4-222, 
near  Stockholm,  Svanberg ;  4-599  and  4-610,  Hmen,  ib.  ;  4-453, 
Ceylon,  ib. ;  4-681,  Thomson,  Svanberg ;  4*721,  Lowry ;  4-03  from 
Stockholm.  Lustre  more  or  less  perfectly  adamantine.  Color  red, 
brown,  yellow,  gray,  white.  Streak  uncolored.  Transparent — 
subtranslucent.     Fracture  conchoidal,  and  brilliant. 

ObmpoM^ton.— Zr5i=Silica  88*2,  zirconia  Gd*8=100,  the  zirconia,  being  partly 
the  earth  noria  according  to  Svanberg.  Analyses:  l,BerzelinB,  (K.  V.  Ac.  H.  1824); 
2,  Vanuxem,  (J.  Acad.  Sci.  Philad.  iii,  59);  8,  W.  Gibbe,  (Poffg.  Ixxi,  669);  4,  Hen- 
neberg,  (J.  t  pr.  Chem.  xxxviii,  608);  6,  T.  S.  Hunt,  (Am.  JTSci.  [2],  ni.  214);  6, 
C  M.  Wetherill,  (Trans.  Amer.  PhiL  Soc.  x,  846,  and  Am.  J.  Scl  xv,  448)  : 


IM 


BflBCRIPnYE   MINKRALOGT. 


Si  Zr 

33*48  67  16 

N.Carolinfl;  G.=4'463,      82^8  67  07 

Litchfield,  M*?.    G.=:4-7,      85-26  63'8S 

G.=4  615— 4-71,    33-86  «4'8l 

Gfi^oviIKG.— 4tl'25-4'602,  W1  66*8 

Ki!ttdiiig,Piw,  G.==54-6S»5.      841)7  68-50 


.-^  =100-64.  Bensdius, 

^ti9l5,  YiLDtijcem. 

0*79  und^^corap.  0^9=9^-74,  OfhhL 
155  tftO'88==;101*»>9,Hoiineberf. 

=IOli>,  HunU 

2-02, 11  0»6<)=1«  *0  -09,  W«Jtli«fill  j 

Not  ikcted  on  by  the  acids,  excepting  by  aulpbmic  after  long-  digesti^^n.  1 

11 D.  losed  color,  hot  is  inftuible  alone,  And  also  with  carbonate  of  aodm  AftdfiJfof 

'  phosphoroa.  With  borax  raelta  with  difficulty  to  a  diaphanous  g\AMB,  whi<^h  vitli 
mori?  of  the  flux  id  opuqae.  Klaproth  discovered  the  earth  Eireonia  in  thisi^iMMi 
ID  178ft, 

Il^acinfh  includes  the  bright  colored  varieties  ;  Zirconiitthe  gr&yiah  or browoiilL 
frequently  rough  oropar|oe.  The  variety  from  Ceylon,  which  is  colorle««,  orhaii 
amoky -tinge,  and  is  therefore  sold  for  inferior  diamonds,  ia  sometiine*  <*«11^i  j.Tf*7<'.- 

Hyacinth  occurs  in   the  Band  and  alluvial  depoaite  of  eeriain  river*  ic 
Kxpailly  near  Le  Piiy,  France;  at  Ohlapiiyi  in  Transylvania;    Pfitsch   iti 
(1  :  ^=123**  26'.  Kobell);  at  Bilin,  in  Bohemia  ;  Sebuitx  in  !:Nixony  ;  oer. 
▼oleanic  tafa  in  Auverti^ne ;  also  in  Greenland ;  in  the  jdreon  ayenit«  of  } 
Tarn  in  Norway;  near  Brevi^,  Bom^tiniefi  caUimI  JSrdm^nniie,  cont^nif  . 
Er  (with  some   Fe  aod  Mn)  ti5-97,  ign.  u^o,  Berlin,  Pogg,  Ixxxviii,  J»VJ 
in    the    Urals;  in    the    iron    mines  of  Arendal ;    also    in  Scotland,  at 
Hnrrifl,  and  in  the  granitic  of  Griffel  in  Kireudbrightahire ;  at  Vesuvius  v. 
lite,  in  white  and  blue  octahedrons;  at  Santa  Ro»a,  (Ant ioquia).  New  i». 
anuill  colorless  cryetala. 

In  Buncombe  Co.,  N.  0.,  on  the  road  from  the  Saluda  Gap  to  AshevO]*,  op^di* 
ilr«<t  elevation  after  passing  Green  river,  erystaUare  found  looac  in  th«  s«>il.  ajxlifi^ 

[  licdded  in  feldspar;  in  the  sand»  of  the  gold  wa^hinga  of  McDowmll  Co.,  N.  C  ,  i« 
886).  In  New  York,  c  in  nam  on- red,  at  lloire  mineiuMoriah,  Es»ez  Co.^  in  a  to;»v4 
quartz;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  »capolit<*,  pyroscoa.  1*4 
sphenc,  in  cryetaU  pometinie*  1  in,  in  length;  on  Deer  Hill,  a  mile  aouthcaat  «f  CW- 
terbury,  in  the«ame  Co.,  crystaU  abundant  of  a  deep  brownish-red  or  hlaelc  coler* 
and  occasionally  11  in.  in  length;  chocolate-brown  crystals  in  Warwick*  at  iht 
acnithern  baee  of  Mount  Eve,  in  limestone  and  Acapolite ;  near  Amity,  and  tUm  in 
Monroe  and  Cornwall,  at  several  local  itie<*»  of  white,  reddish -brown,  c1oTfr>hr««B. 
»nd  black  colors;  at  Diana  in  Lewis  Co.,  in  large  brown  erystala  aometiiiiaa  t  b^ 

■*ong,  with  sphene  and  scapolite,  hut  rare.  In  St  Lawrence  Co.»  witJi  ap*tlU  il 
lobinsoa'a  in  the  town  of  Hammond,  near  Be  Long's  Hills;  tome  of  th«  AfjiHaii 
are  1^  in.  long,  and  ^  ineh  wide,  and  they  sometimes  contain  a  nnclena  of  c»rboMl« 
of  lime.     Cryetala  are  found  also  at  Rossie,  (form  /.  1,  li),  at  Johnftbnrr,  in  WalTM 

-Co.,  in  New  Jersey  at  Franklin,  and  in  gneiss  at  Trenton;  at  Middlrbtiry,  Vt ; 

hi  Litchfield,  Me. ;  near  Reading,  Pa.,  in  large  crystals  in  magnetic  iron  or^]  in  tal* 
eoae  alate  at  Eaatoa,  Pa.  ;  at  Grenville^  BL  Jerome  and  Mille  Ulea,  Canatla;  in  tfcv 
Gold  waahinga  of  the  north  fork  of  the  Americjm  River  and  elB«wh^ii  in  Cali- 
fornia. 

Hyacinth  occurpi  of  sufficient  dimensions  to  be  valuable  aa  a  ecm.  j 

It  is  very  doubtful  whether  the  modem  h^aeinth  is  one  of  tne  itonca  thU  Vift 
called  hyacinth  (iidxtyO^t)  by  the  ancients.  Jameson  seems  to  have  suppusad  tlul 
thej  appli<^d  this  name  to  tne  amethyst  or  sapphire^ 

Uttranite,  Breit.,  is  a  zircon  of  a  grayish-brown  color.     From  Frederiekavihml 
ALTKRKn  FoRMF. — ^Ztfcou  IS  One  of  the  moat  unalterable  of  minerals,  as  ttcoetai*^ 
no  protoxyds,  and  only   the  most  insoluble  of  peroxyda.     It  however   jmais  t' 
a  hydrouH  state,  and  is  probably  acted  on  by  alkaline   waters,  which   attack  tfcf 

silica,  and  thus  (Krstedite  may  have  been  fonned*     Mala^omt,  (Ef$tHiiU  atid  T^- 

yaphaitiU,  ani  prolNibly  altered  xircon. 

Jtfif/«M5on<,  Rcheerer,  (Pogg.  Uii,   436).      Pimetric   like  xircon  *   i  *  i  —  io'0*o.*  t^ 

124«>  />?'  and  HH^  8<V.     H.=6-5.     0.=Si>— 4t>l7,      Brown  an  J  -^ 

inoiiA,  powder   rcddii^h  brown  or  uneolorod.      Compoaition  jf'^         ;  .  ^tl) 

Analys4»  :  1,  doh^rer,  (loo.  cit);  2,  Daraonr,  (loc,  cit,) ;  8,  E«»miiiii,  (J,  C  pr,  Ck4» 

Uii«  82). 
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Si 

Zp        Pe        Y         Ca     Stg 

fi 

1. 

3. 

Hitteroe,        81-81 
Chanteloube,  30-87 
IlmenMtB.,     81-87 

68-40      0-41     0-84     0-39       0-11 

6117       8-67     0-08       

59-82fe8-ll      ^Sirnl-20 

308=98 -99,  Scbeerep. 
8-09,  »n  0-14=99-02,  D. 
4-00=100,  nermann. 

KB.  like  zircon,  except  it  yields  water.  From  Hitteroe  in  Norway,  and  Chante- 
loabe,  Haate  Vienne,  at  the  latter  place  occurring  in  thin  plates  rarely  over  8  to  4 
mm.  thick  and  occasionally  with  crystals  on  their  surface. 

Calypiolite  of  Shepard,  (Am.  J.  Sci.,  [2],  xii,  210);  occurs  with  chrysoberyl  at 
Haddani,  Ct.,  in  minute,  short  square  prisms  like  t  882,  of  a  dark  brown  or  green- 
ish brown  color;  angle  1 :  1  stated  at  12*20— 124^  G.=4-34;  H.=6-6.  It  yields 
•ome  moisture,  and  is  probably  zircon  somewhat  altered. 

CBrBtedite,  Forchhammer,  (Pogg.  xxxv,  630).— Dimetric ;  1  :  1=128®  16^'.  H.=5  5. 
G.=^*629.    Reddish  brown  and  splendent  adamantine  ;  opaque  or  subtranslucent. 

Compontian, — ^According  to  Forchhammer  contains — 
Si  19-708    Oa  2-612    ilLg  2*047     ^e  1186    Ti  and  Zr  68*966  ti  5-682=100. 

BwR  infusible,  and  according  to  Berzelius  gives  a  trace  of  tin.  Occurs  in 
brilliant  crystals  at  Arendal  in  Norway,  and  commonly  on  crystals  of  pyroxene. 
Named  after  (Ersted. 

TACHYAPHALTITE,  Berlin,  Pogg.  Ixxxviii,  160. 

Dimetric.  In  short  thick  prisms,  3  lines  long;  planes  /and  ii, 
witii  two  octahedrons,  one  of  110°  (edge  of  pyramid)  and  the  other 
of  50**.   Cleavage  not  distinct. 

H.  =  5-5.  G. = 3*6.  Lustre  siibmetallic  to  vitreous.  Color  dark 
reddish-brown.  Streak  dirtj'  yellow.  Subtranslucent.  Fracture 
conchoidal. 

Oompoiition. — ^Analysis  by  Berlin  (loc.  cit.): 

5i  Zr  I?e  il  Hi?  a 

84*68  88*96  3'72  1*86  12*32  8*49=^99*92. 

B.B.  infusible,  but  becomes  dirty  white ;  with  borax  dissolves  with  difficulty ; 
with  soda  on  platinum  a  dirty  yellowish  brown  slag ;  in  a  tube  gives  water  with  a 
■light  fluorine  reaction.     Partially  decomposed  by  muriatic  acid,  after  some  time. 

From  granite  veins  in  gneiss,  near  Krageroe,  with  sphene.  The  name  of  the 
qMciee  is  from  rax^i^  quick,  and  a^aXroi,  the  mineral  flying  readily  from  the  gangae 
when  struck. 

IDOGRASE,  H.     Vesuvian.     Kgeran.      Gokumite.     Loboit,  Frugardit,  Idokrai. 
Protheite,  Ure.   Wiluite.    Cyprine.   Xanthite,  Mather. 

Dimetric.     O  :  1^=151^  51' ;    a=0-53507. 

O  :  1=142°  53'.  0  :  1=90^.  ii  :  ?-2=153o  26'. 

O  :  2=123°  27  .  /  :  li=118^  9'.  ii  :  ^3=161^^  34'. 

O  :  22=129°  53'.  ii  :  22=133°  2(y.  1  :  l(ov.lt)=1290  29'.    • 

O  :  44=114°  23'.  ii  :  33=144°  45'.  1  :  l(ov./)=74°  14'. 

O  :  |3=139°  46'.  ii  :  44=152°  5'.  Ii:  U  (pyr.)=141°  1'. 

Cleavage :  /  not  very  distinct,  O  still  less  so.  Twins :  plane  of 
composition  4e,  (?)  angle  of  divergence  56°  to  60° ;  also  ii.  Columnar 
structure  rare,  strai^t  and  divergent,  or  irregular ;  occasionally 
granular. 
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SARCOLITE,  7%<niuon,    Sarkolith.    Anslcime  carnea,  ManticML 

Dimetric ;  0  :  1^=156^  5' ;  a=0-4435.  Hem- 
ihedral  in  the  planes  28,  only  the  alternate  oc- 
curring. O  :  2=128°  33',  2  :  2  (over  terminal 
edge)132o  52',  O  :  S=157°iy,  /:  2=141<>  27'. 
Crystals  small. 

1I.=6.  6.=2-54r5.  Lustre  vitreous.  Color 
flesh-red,  reddish-white.  Transparent  to  sub- 
transparent.     Extremely  brittle. 

According  to  an  imperfect  analysis  by  Scacchi,  (Qiiadri  CryBtallograpbici,  Kaplct, 
1842,  p.  66),  contains 

Bi  4211  3tl  24-50  Ca  82-48  ]?Ia  2-93=101-97, 

girresponding  nearly  to  the  composition  of  idocrase,  and  formula  (i(Sra,  CA)'-f  i£) 
i.     D.B.  fuses   to   a  white  enamel     "With  acids  gelatinizes.     Of  rare  occurrenet 
at  Mt  Somma. 


0               I 

} 

1 

2 

2S 

2f-  ' 

63 

J 

/ 

i2 

11 

Obaenred  Planes. 


895 


III 


i  «?»' 


MEIOXITE,  H,     Mizzonite,  Scaechi. 

Dimetric :  O  :  li=156^  18' ;  flr=0439.  Observ- 
ed planes,  O^  13,  /,  33, 2*3,  1/,  {{;  sometimes  hemi- 
hedral  in  tlie  ])lanes  33,  the  alternate  being  want- 
ing. O :  l=U.so  10',  1  : 1,  pvr.=  136**  11',  basal  68* 
40'. 

Cleavage :  ii  and  /rather  perfect,  but  often  inter- 
nipted. 

lL=ry:y—e,  (}.=2-5— 2-74 ;  2-734— 2-737,  v. 
Rath.  Lustre  vitreous.  Colorlojss  to  white.  Trane- 
parent  to  translucent ;  often  cracked  witliin. 


(hmpo9ition.—Ca*S'i+2,J^\  5i=(iCa'4- j3tl)  Si=^ilico  421,  alumina  81-9,  lime  26<l 
AnalyHCs:  1,  I^  (imolin,  (Schw.  J.  xxt,  'A6,  xxxv,  848);  2,  Stromeyer,  (Unteni  S78); 
8,  Wolff,  (De  Comp.  Kkeberg.  cU\.  Kanim.,  2nd  .Suppl.  138);  4,  v.  Rath.  (De  Coop. 
Wern.,  Pogg.  xc,  and  Ramnu,  6th  Suppl.,  211): 


5i 

Si        Fe        Ca      &g    5ra               ti 

1.  Somma, 
2. 

a. 

4, 

43-80 
40-63 
4207 
42-65 

32-86     20-64  2-67» ,  fe  1.07=100'«8,GnL 

82-73     24-24  1-81             *'e  0  18=99ft0. 8tr, 

81-71     22-48  0-46              0-81,ign0-81=97-29,  WoML 

80-89      0-41     21-41    0-88  1-26              0-98,  "    019=98-4«,  Batfc. 

With  I 


^ii. 


B.B.  a  colorleBf)  glass ;  a  clear  glaM  with  soda.  With  acids  does  not  geUtiBUi^ 
accordint;  to  v.  Rath.,  contrary  to  v.  KobeirA  statement 

Mixzonitr,  fntm  Mt.  Somma,  afforded  Soacohi  the  anglcA  1  :  1=:186°  66'  and  64^': 
B.B.  docft  not  intumesce  as  much  as  Meionite,  and  is  less  eaitily  attacked  by  aei^ 

Occurs  in  small  crystals  in  gcodes,  usually  in  limestone  blocks  on  Monte  flomii 
near  Naples. 

Meionite  was  named  from  fiiiw,  le$$,  the  pyramid  being  less  acute  than  in  idutiws 
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IGAPOLITE,  Werner.    Wernerite,  ^.  Paranthine.  Ekebergite.    Nuttallite,  ^rooittf. 
Totraklasit,   Haus,     Glaucolite,  Fischer.     Atheriastite,    Weibye.    Terenite,  Em- 
imon9.     Porcellanspath,  Jf\tchi.     Stroganowite,  Hermann.     Schmelzstein,  Skapo- 
.  Htliy  Spreustein,  Wem. 


Observed  planes,  0, 


'^Dimetric  :  O  :  U=156o  14^' ;  a=0-4398. 
M,  7, 1,  li,  t2,  is. 

:  1=148°  6'.  /:  i3=153°  26'.         1  :  1  (pyr.)=136o  7'. 

:  1=121°  54'.  a  :  i3=161°  34^         1  :  1  (ba8.)=63o  48'. 

i2=1530  26'.         li  :  U  (pyr.)=146o  53'.. 


£z  i2=161°  34'. 


a ; 


896 


uncolored. 
fbconchoidal 


Cleavage :  ii  and  /rather  distinct,  but  inter- 
rupted. Also  massive,  granular,  or  with  a 
faint  fibrous  appearance ;  sometimes  columnar. 

H.=5 — 5 -5,  nearly  6,  a  subtransparent  va- 
riety from  Gouverneur,  N.  Y.  G.= 2-612 — 
2*749.  Lustre*  vitreous  to  pearly  externally, 
inclining  to  resinous ;  cleavage  and  cross  frac- 
ture surface  vitreous.  Color  white,  ^ay, 
blue,  green,  and  red;  colors  usually  light; 
Transparent — faintly  subtranslucent.  Fracture 
Brittle. 


The  species  Scapolite  undergoes  but  smaU  variations  in  structure.  It  never  be- 
•omes  strictly  fibrous,  and  usually  occurs  in  distinct  crystals  which  are  occasionally 
of  Iftrgo  size.  The  crystals  when  not  glassy,  are  often  rendered  opaque  externally 
or  throughout  by  partial  alteration,  and  sometimes  have  a  chalky  appearance  over 
tlie  aurface,  after  exposure.  The  massive  varieties  have  some  reeeinblance  to  the 
Mdapars.    The  foUowing  are  names  of  so-called  varieties. 

Seapolite  (named  from  aKavot,  a  club)  or  Wemerite  includes  common  grayish 
ttid  white  varieties.  Nuttallite  is  essentially  the  name ;  colors  bluish,  grayish  and 
4srk  greenish.  Paranthine  has  included  certain  compact  varieties  and  crystals  of 
white  and  pale  blue  colors.  Ekebergite  is  massive  and  subfibrous.  The  distinctions 
between  these  varieties  are  not  well  defined.  Porcelain  Spar  is  described  as  afford- 
iac  the  prismatic  angle  92°.  But  the  analyses  give  the  same  oxygen  ratio  essen- 
ttOly  aa  for  Scapolite.  G.=2-66— 268.  Olaucolite  (Anal.  16,  26,  27)  is  referred  to 
^lltt  place  by  6.  Kose,  as  its  cleavages  are  those  of  Scapolite  and  not  of  Labradorite ; 
it  is  named  from  yKartKOi, greenish-gray.  G.==2-72 — 2-9.  Color  lavender-blue,  green- 
ish ;  somewhat  resembling  blue  Cancrinite. 

C^potition  mostly  It*  §i«-f  2*1  Si,=(ifi'-[-|*l)  Si5=(if  fi=Oa)  Silica  49-a,  ala- 
nina  27*9,  lime  22  & 

Analyses:  1,  v.  Rath,  (Pogg.  xc);  2,3,  Wolff,  (Foss.  Ekeberg.);  4,5,  Rath,  (loc. 
A);  6,  Stadtmaller,  (Am.  J.  Sci.  [2],  viii,  294);  7,  H.  Wurtz,  (Ahl  J.  Soi.,  [2].x, 
185);  8.  Hartwall,  (Jahresb.  iv,  166);  9,  10,  Wolff,  (loc  cit);  11,  12,  v.  Rath,  (loc. 
lit) ;  18,  Hartwall  and  Hedberg,  (Jahresb.  iv,  165) ;  14,  Nordenskiold,  (Schw.  J.  xxxi, 
417)  ;  15,  V.  Rath,  (loc.  cit.) ;  16,  Berg,  (Jahresb.  xxv,  866) ;  17,  WolfiF,  (loc  cit);  18, 
ieberg,  ( Afh.  i  Fys.  ii,  158) ;  19,  Fuchs,  (Leonh.  Tasch.  f.  Min.,  1828, 94) ;  20,  Eobell, 
tt.  1  pr.  Chem.  i,  89) ;  21,  Schafhautl,  (Ann.  Ch.  u.  Pharm.,  xlvi,  825);  22,  Hermann, 
6.  £  pr.  Chem,  liv,  420) ;  23,  Wolflf,  (loc  cit) ;  24,  Hermann,  (loc  cit) ;  25,  v.  Rath, 
(loe.  cit);  26,  Bergemann,  (Pogg.  ix,  267);  27,  Giwartowsky,  (Bull.  Soc  Nat,  Mos- 
«©W,  1848,  548);  28,  29,  Hermann,  (loc  cit) 

Specific  gravity  of  1,  2-664;  2,  2-712;  8,  2-718;  4,  2*748;  5.  2*788;  6,  2*748 
^,«-704;  9,2-628;  10,2-738;  11,2*768;  12,  2*751;  15,2*666;  16,2*84;  17,2*785 
H,2-70;    28,2*712;    24,2*69;  26,2-688;   26,27,2*65—2*72;   28,2*80;   29,2*74. 
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Si 

SI 

Fe 

Ca 

Sg 

Ka 

1.  PargaF,  gnh. 

46-46 

30-96 

17-22 

2-29 

2.      " 

4510 

32-76 

17-84 



0-76 

8.  Bolton, 

48-79 

28-16 

0-32 

16-02 

1-29 

4-62 

4.         "      bkh-gtu 

45-57 

23-65 

3-38 

20-81 

1-23 

2-46 

6. 

44-40 

26-52 

3-79 

20-18 

1-01 

2-09 

6. 

45-79 

3011 

1-86 

17-40 

tr. 

7.         "          blue, 

47-67 

25-75 

2-26 

17.31 



7-76 

8.  Pargaa, 

49-42 

25-41 

1-40 

16-59 

0-68 

6-05 

9.  Wermland, 

49-88 

27-02 

0-21 

12-71 

0-85 

7-59 

10.  Finland, 

4816 

25-38 

1-48 

16-63 

0-84 

4-91 

11.  Malsjo,  hlw, 

47-24 

24-69 

tr. 

16-84 

2-18 

3-56 

12.  Arendal,yirA. 

45-05 

25-31 

2-02 

17-30 

U-30 

6-45 

18.  Ersby, 

48-77 

31i>5 

15-94 



3-26 

14.       " 

43-83 

86-43 



18-96 



16.  L.  Baikal,  Gl 

46-60 

27-20 

1-53 

15-98 

0-48 

4-70 

16.  Drothems, 

46-35 

26-34 

0-32 

17-00 

0-64 

4-71 

17.  Heaselk.  Ekeh. 

49-26 

26-40 

0-54 

14-44 



6-14 

18 

46 -(K) 

28-76 

0-75 

13-50 



6-25 

19.  Porcelain  Sp. 

49-30 

27-90 



14-42 

6-46 

20. 

60-29 

27-37 



13-53 



5-92 

21. 

49-20 

27-30 



15-48 



4-53 

22.  Bolton,  red. 

60-16 

28-44 



13-12 

0-76 

1-42 
C2-S 

28.  Arendal, 

60-91 

25-81 

0-76 

13-34 

0-58 

7-09 

24.  Gulbjo, 

62-94 

27-64 



9  10 

6-89 

25.  Gouvernear, 

62-25 

23-97 



9-86 

0-78 

8-70 

26.  Olaucolite, 

60-68 

27 -6u 

t()\ 

10-27 

3-73 

2-97 

27. 

60-49 

28-12 

-  n-4 

11-31 

2-68 

3-10 

28.  Ekebergite, 

63-11 

27-97 

F2-84 

9-73 

0-39 

4-83 

29.  Diana, 

51-81 

32-45 

f'2-53 

9-76 



2-38 

& 


Ntt  probably  included. 

382  Ca  C,  excluded,  Kammelsberi^. 


181  fl  1-29=98-53,8. 

0*68  \]l^  1       ir_    '   i>,iA. 
0-64  iii.  ^y-  i^^    -''■.■^^ 
U-63  il  »j-7^=-j.^  5!,R. 
0-51  "  1 -24=9874,  R. 
3-48""  l'63:=sHX>-^,^ 

:=1*|0"77,  Wllftt 

ign.1  ^S^lOOilar. 

0-87  igii,0-7T=99^.W. 

U  -1 2igti-  0  -S6^*S-45.W. 

0-S5  Hi-75=97-06.Bk. 

l'&5  fll-t^4=99-22,Bh. 
^-ft  0  61=  99-61,  a 
— *  ti  1-Oa.  If orA 

<ym  flt>^fi5=^7'49/l5k 

0-82  ign.  1 -eOjUndetO^* 
=98-17.  R 

0*66  ign  t>'t*.T=ia'^  \^^- 

*'  2-25^^>«*fi0tQL 

- — fiO  &05=»7-98.r. 

0-17  =97  ao.  KolwU- 

1-23  C101I2,  ftl*2^SelMi£ 
_  ._  Oi*l  3iiCn  0-14,  f «  </U 
C  2-94,  fia  e,  ti  tr.=98-Sl.  H. 

Om  Jgn-0'4 1=^9^4.^- 

0*54  Mn  O-as,  ffl  O-SA 
1'50=»9  723^> 

1^3  fi  l,2i>^8  49,  Rk. 

1-27  iliiO-87;Sl^l*Be- 

1  ^>  1  Sln*>*6  fi I  ^9.  Gi*. 

0  86  MnD-27=lO0,*H*r. 

^  1  -35  p.  c.  of  Ca  C  being  ezclade<L 
*  5-17  C?a  C  excluded. 


Bischof  and  G.  Rose  consider  pure  Bcapolite  as  having  the  oxygen  ratio  of  Mei- 
onite,  1:2:3  for  the  protoxyds,  ])eroxyd8,  and  8ilica==(iR'-f-|Xl)  5i=(if  R=C*) 
Silica  42*1,  alumina  31*9,  lime  2C'0.  But  most  of  the  aualyses,  as  stated  above,  af- 
ford the  ratio  1  :  2  :  4. 

Analyses  1,  2,  6,  give  more  nearly  1  :  2^  :  4. 

No.  14  corresponds  to  the  ratio  1:3:  4=(iCa*-}-|5l)  8i=Silica  43-2,  alimuBi 
86-8,  lime  20 i>.  Nob.  24,  28,  give  the  ratio  1  :  3  :  6  ;  25  the  ratio  1  :  2  :  6  -  29  the 
ratio  1  :  3^  :  «. 

Other  intermediate  ratios  are  also  presented  by  the  analyses ;  and  even  amoDf 
ipt>(.Mmtij  <>  the  Haiiii  locality.  Tlius  Bolton  alone  has  afforded  to  analysts  tb« 
mtlOA  (ApproxiiTiutB) 

1:2:4,  12:2:4,  1-2:2-25:4,  1:25:4,  1:3:6,  1:2^:6,  1 ;  3-9  :9. 
and  in  one  specimen  analyzed  by  v.  Rath  the  species  contains  )>otash  replacinf 
■oiift,  (B<?t?  beyond  im  jVltyred  Forma.)  It  is  obvious  that  the  variations  are  largely 
dne  to  alterfttionfl  of  ono  or  two  types.  The  ratio  1  :  2  :  4  is  apparently  the  mort 
ppaminent  of  these  typra,  as  recogiiiz*>d  by  Ramnielsberg.  Von  Rath  adopts,  as  » 
Seoondp  the  Gooverncur  ttciapolite,  with  the  ratio  1:2:6. 

^  Usually  foond  in  cryftittlline  pou^s!,  and  in  granulaf  limestone,  mo&t  eominoii  near 
lyjunebon  with  granite;  alMj  in  beds  of  magnetic  iron  a(.'CorDpmtiTkig  this  nwL 
In  the  latter  situatjon,  acapoUte  cn^ciirs  at  Arendal,  in  Norway,  and  Wenniaiid  ia 
Bwo^Itn  ,  ftbo  in  fine  crystaUi^alri^na  in  Purgas,  Finland.  Ac.  At  Arendal  it  is  aio- 
atated  With  bornbl^f^ndo  and  garnet  in  limciitone,  and  occurs  in  b>ng  slender  crTstak 
;  ♦k'T-  '"*  "*^  *"*  "^""^  *''^^^^  crystals  at  the  same  locality.  Par^nthi^e  bccon 
m  the  bmestone  quarries  of  Mal.jo  in  Wermland.     Other  localities  as  above      P<^ 
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celain  spar  occurs  in  granular  limestone  at  Obernzell  in  Bavaria.  Olaucolite  is 
found  near  Lake  Baikal,  Siberia,  in  veins  in  granite. 

Good  crystals  occur  at  Gouverneur,  N.  Y.,  in  granular  limestone,  with  apatite, 
sphene,  and  augite;  at  Two  Ponds  in  Orange  Co.,  N.  Y.,  reddish- white  crystals  with 
pjnrozene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  6  in  diameter ;  in  War- 
wick of  the  same  county,  milk-white  crystals  near  Amity,  with  pyroxene,  sphene, 
and  graphite ;  five  miles  south  of  Warwick,  and  two  miles  north  of  Edcnville,  near 
Greenwood  Furnace,  (planes  1,  /,  t2,  tt),  are  other  good  localities;  in  Essex  county, 
perfect  crystals  and  massive,  nearly  fibrous,  white  and  greenish- white,  abundant 
near  Kirbjr's  graphite  mine,  four  miles  northwest  of  Alexandria,  in  Ticonderoga,  as- 
sociated with  pyroxene;  at  Crown  Point;  in  Lewis  Co.,  N.  Y.,  variety  NuttalTitein 
fine  crystals  white,  bluish,  and  dark  gray,  presenting  the  play  of  light  usual  with 
this  variety;  edges  of  the  crystals  often  rounded.  Bolton  and  Boxborough,  Mass., 
afford  good  scapolite,  both  the  common  and  the  variety  nuttallite,  often  in  crys- 
tals sometimes  large  ;  also  Chelmsford,  Littleton,  Chester,  and  Carlisle.  At  Par- 
sonsfield  and  Raymond,  near  Dr.  Swett's  house,  good  crystals  along  with  yellow 
garnet  and  adularia.  At  Franklin  and  Newton,  N.  J.,  and  three  miles  west  of  At- 
tleboro'  crystallized  scapolite  occurs  in  limestone.  At  G.  Calumet,  Id.,  Canada, 
maaaive  lilac-colored;  in  large  crystals,  at  Hunterstown  with  sphene  ;  at  Grenville 
with  pyroxene. 

Massive  scapolite  occurs  at  many  of  the  above  localities ;  also  at  Marlboro*,  Yt. ; 
Westfield,  Mass. ;  Monroe,  Conn.,  white  and  nearly  fibrous  ;  stone  quarry  at  Pauea- 
taek,  Stonington,  Conn. ;  West  Point,  N.  Y.,  with  pyroxene ;  and  of  white  and  Wu- 
iah-white  cowre  at  Fall  Hill,  Monroe,  in  Orange  Co.,  N.  Y.,  along  with  lam^lar  py- 
roxene. 

Canaanite  of  S.  L.  Dana  is  considered  a  grayish  scapolite  rock,  from  Canaan,  Ct. 
Oomposition,  Si  68-866, 3Pe 4099, Xl  10-380,  Ca 25'804,  Mg  1*624 C 4-00=99-678. 

Alteeed  Forms. — Scapolite  is  exceedingly  liable  to  alteration  ;  and  many  of  the 
analyses  appear  to  have  oeen  made  upon  specimens  that  have  lost  part  of  their  bases, 
so  that  the  silica  is  in  excess.  The  mineral  in  its  more  ordinary  change  loses  its  hard- 
ness and  lustre.  The  action  of  carbonated  waters  is  sufilicient  to  produce  this  re- 
sult, the  carbonic  acid  taking  up  the  lime  ;  and  by  carrying  off  all  the  bases,  the 
mineral  may  be  thus  reduced  to  a  kaolin.  By  means  of  bicarbonate  of  magnesia  in 
eolation,  steatite  results.  By  alkaline  carbonates  in  solution,  alkalies  may  bo  in- 
troduced and  lime  removed,  thus  forming  mica,  algerite,  etc.,  and  perhaps  zeolites ; 
and  the  potash  carbonate  appears  to  be  able  under  some  circumstances  to  replace 
with  potash,  the  soda  of  a  soda  silicate,  as  in  algerite.  By  means  of  bicarbonate 
of  iron  in  solution,  an  oxyd  of  iron  may  be  introduced,  the  iron  often  peroxydizing 
in  the  process,  and  thus  comes  epidote  after  scapolite,  Atheriasiite,  Stroganowite, 
Terenite^  as  well  as  Algerite  are  believed  to  be  altered  forms  of  scapolite. 

Many  of  the  analyses  of  scapolite  already  given,  are  to  some  extent  of  altered 
ibrms.     ITie  following  are  of  specimens  more  altered. 

L  Altered  by  removol  of  protoxyd  bases,  mostly  by  corbonic  acid. 
IL  Altered  by  addition  of  oxyd  of  iron  or  magnesia  without  potash,  and  partial 
removal  of  bases. 

in.  Altered  by  addition  of  potash,  and  sometimes  magnesia  or  oxyd  of  iron,  and 
partial  removal  of  bases. 

Analyses  :  I,  Brewer,  (this  Min.,  8d  edit.,  680),  3,  4,  Hermann,  (J.  t  pr.  Ch.  xxxiv, 
177,  and  liv,  410);  6,  Weibye  and  Berlin,  (Pogg.,  Ixxix.  299) ;— II,  6,  7,  v,  Rath, 
(Fogg.,  xc,  288) ;— III,  8,  T.  S.  Hunt,  (Am.  J.  Sci.  [2],  viii,  108) ;  9,  Crossley,  (this Min. 
3d  edit.,  680);  10,  J.  D.  Whitney,  (Am.  J.  Sci.,  [2]  xvi,  207) ;  11,  12,  13,  v.  Rath, 
(loc.  cit.);  14,16,  Bischof,  (Geol,  ii,  1438): 

^-        _^      l?fa        1^        H 

L   1.  Franklin,  N.  J.,     46-39     2909       618       1-97 tr.      1*80,  :f'e  2*04, Ca 

0  10-72=97-16,  Brewer. 

tr.      1-80,  :f'e  1-40,  Ca 

0  10-72=99-64,  Brewer. 

2-11     0-70    0-80,  l&'e  0-25,  £k 

0  8*67=98-29,  Hermann. 

8-60    *e,  An  0*89, 

Ca  C  14-66=100-14.  Hermann. 


Franklin,  N.  J., 

Si 
46-39 

£1 
2909 

Ca 

618 

»g 
1-97 

u                       ** 

48-32 

28-44 

6-88 

2-07 

Diana,  N.  J., 

46-99 

28-80 

8-67 

Stroganowite, 

40-68 

28-67 

1106 
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oxyd  l«c<£.  w^c-CT  &t  XfiTfoa.  in  Neir  Jersey,  and  AreDdal  in  yorviT.      Xoi.  f,  *, 
lif  15.  u^  *-XAiiJii'*€«  ■••f  ch»i-re  in  thi*  direrUon, 

A  frp»ecinjrn  <.'!  Etemcrl-.U.  fcot-ordiLj  Tc-  L.  S^-numn  (priTmt-e  conranmicftiion'jfiiiTMi 
to  Mr.  iHiubrre  of  Pari*  l-v  M.  EsTLJirk.  hm?  it*-  ret-tAncTilar  cleavafef  of  »capolit«. 
•ad  is  j-n.'liab]T  %si  ih^rt^  forn:  of  thi*  fp«-««.  Tiro  differeni  mineral*  appear 
tlier«for^  lo  WooijfooZide-i  under  thic  nuTne.  The  analv»<#  irere  made  upon  a  min- 
«nJ  resembllnc  Lv 'irons  iolit.e  •  «>ee  iirdrr  lolite'  and  not  on  the  Kapolite  mineral 

MELULITE.  F.  at  BflJrrw.     HnmU>ldtilit«,   MotiticrUi  and  QtreZlL      Sod«- 
rilliie.  Brooke.     Zurlite,  BamontRuL 

Dimetric :    O  :  i;=147-  15' :  <7=nV»452.    Observed  planes  O, 
I,u\li.i2.     1**:  i;t.-.veriVi=*>:r;3«r.  If  :  If 
(over  tenninal   e<ig€:.=134=  4^  .     Oeavage:  *** 

basal  disrinct. 

H.=5.  G.=2-i* — 3*1(4.  Lnsrre  Tirreous. 
Color  brown,  pale  vellow,  lioney-vellow ; 
greenish-yellow.  red<^i>h-br.-'wn.  Translu- 
cent. an«l  in  thin  lamina*,  transparent :  also 
opa<|ue.     Fracture  C'>ncL'.«iJal — ^uneven. 

CcmpoMxtion. — t  fi'  Si— fi  5i  f^r  'r  ^'-|-t  2  5i.  analocoiij>  to  the  formula  pr<«poMd 
for  Hrlria-  Athiyw*:  1.  Kol«rii.  •S.Lv.  J.  Iriv.  i'^Z\\  2.  S,  4.  Damonr.  (Ann.  Ck. 
Phyau  [o].  X,  £?i;*5.  Kcl:.*!!.  -Kaa-t.  ArcL.  ir.  JKn: 

Si      i!  Fe      Ck     SLt  5ra     S 

1.   //«»*.,  Somma,     45.'^.  ll-^v'  Mvf.  f.l««  4-::>  "*:^>.  fr  2-S2=lt'iO'eO.  Koh. 

ft.          *'             *•          4 " -ft';*  1  • » -^  <  4  -4 : :  M  >  1  4  ^4  4  '^S  M-?;t»= .' <  -n^.  Damour ;  G.  S'ft. 

a.   Jfpf/..C.  «iiBc.Tc. '■.'•:fT     •■.•4.:  ]■•  17  :  :;'47  •V44  l-.'5  l-4r.=H>lS.         "      G.  Sikft. 

4.  *•             ••          '^'^     ^■•^l  1'-- :■->•:.  •••71  -if  ioi=*i*-s6, 

5.  jra««r*(;rA;^ir'.  ;.-->.>  !-->..  --:  iT-r.^  4t"'4  Or.O  fl  •i\X«=,>9-T,\  Kobett 

yo.  .•.,  jellvT  -rTFtAls  :  Na  4.  Vr-irn  do.  The  iriafifire  ct-hlenite  of  Kobell  eom« 
iLoder  the  f'-'nT:ulfc  of  }!-jiLK'»l-i::i::f. 

B.B.  fTx*e«  with  diffi.-uhy  to  a  ytr"oiri»h  or  Maoki&h  cIam.  With  the  flnxca  tka 
reaction  <»f  ircia  and  rilioa.     In  the-  aoid*  cc-Iatiniroft. 

ffmmf^*I^lulii'  00. ur*  a:  V.-uriu*  in  la r a.  MfHUitf  |fr.  m//.  hon^y^  of  vellov  and 
brovziiifi  C'-lors.  i*  found  at  Caf-i*  di  Hotc  near  Kome.  with  nepheline.  ^iomfrriUite^ 
vhich  l><:=-.loi7.aux  ba*  »Lown  ti»  Lav*-  the  anglea  of  this  spei-ies,  ic  found  at  V^ 
aarios  in  doll  veli>jv  crystals. 

DIPYRE.  Ilauy.     Schmelatein,  IT 

In  fonr-si«le*i  pnsm-,  appareTitly  dimetric  like  scapolite ;  ends 
roundei     Cleavage  lateral  and  iliagonal. 

G.=2'6i^*^  Sutiicieiitly  hanl  t^  scratch  glass.  Color  whitish  or 
reddish.  Lustre  vitreMis.  Transparent  to  translucent.  Oj^aqiM 
when  weathere«J. 

Oompontu>n. — (  rCa.  5raj  Si-f  S$l5i.  Dele*«*=SQie*  Mt^,  almniaA  *«-!,  ligi^  f* 
'-  10-5.     Analysit  ».y  lielefse.  (Compt.  Rend,  xviii,  SijH.  1S44): 


Si  b5:y  3fcl  54-?.  Ca  9-0  !S:a  9-i  fc  o*:. 

RR  J^e^imes  fpaaue  an.i  fu*e«  with  little  intnroe*eence  to  a  white  KW^Avv  cUm. 
IfelU  easilv  with  «a!t  of  pho«|.honi*.  ex<»opt  a  skeleton  of  nlicm.  Forma  a' limpid 
gUaa,  with'so-ia.     Atta.k^d  with  much  dimculty  by  the  rtiongwt  a^^  "^ 
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The  species  epidote  includes : — 

1.  Lime-and-iron-epidote^^  Pittiieitej  or  epidote  proper. — Color  yellowish-green,  pis- 
tachio-^een,  passing  to  olive  and  leek-green.  G.=3*35 — 8*6.  Here  fall  Pu$ehtin- 
iie  and  JSucklandite;  the  former  of  green,  yellow,  and  red  colors;  6.=3*43  ; — the 
UUer  black;  G.=3-61. 

2.  Litne-epidote,  Zaisite  in  part. — Color  gra,j  or  brown  to  white.  In  crystals  usu- 
ally deeply  striated,  and  often  columnar  massive.     G.^S-S — 8*45. 

8.  Manaaneeian- epidote. — Color  reddish-brown  or  reddbh-black,  dark  violet-blue. 
Streak  reddish.     G.=.3'404. 

Cerium-epiclote,  containing  ceriunL 

Withamite  is  a  bright  red  variety ;  the  crystals  are  pale  straw-yellow  in  one  di- 
rection acrods  the  prism.  Thtdite  has  a  rose  or  peach-blossom  red  color.  6.=3'1 
— 8 '84.     Allanite  is  a  true  cerium-epidote. 

G9mpo#t^ion.---]Gt*§i-f-2S§i=s(ilt*-4-|S)5i;  probably  also  for  some  varieties  8lK' 
Bi+2fiSi=(|fi«+|fi)Si. 

Analyses:  1,  Bucholz,  (Gehl.  J.  i,  200);  2,  Besnard,  (J.  t  pr.  Chem.  v,  212^  ;  8, 
Geffkin  ;  4,  Ramniclsberg,  (3d  Supp.  p.  43,  and  Pogg.  Ixviii,  509) ;  6,  Eahn,  (Ann. 
d.  Ch.  u.  Pharm.  lix,  378);  6,  Hermann,  (J.  t  pr.  Chem.  xliii);  7,  Gmelin,  (Pogg. 
xlix,539);  8,  N.  J.  Berlin,  (Pogg.  Ixxviii,  414);  9,  Geffken,  (as  above);  10,  Ram- 
melsberg,  (2d  Supp.  48);  11,  12,  Kiihn,  (Ann.  d.  Ch.  u.  Pharm.  lix);  18,  Hermann, 
(loc  cit);  14,  Rammelsberg,  (Pogg.  Ixxxiv,  453);  16,  Baer,  (J.  f.  pr.  Chem.  xlvii, 
4«)  ;  16.  n,  Hermann,  (loc.  cit) ;  18,  Osersky,  (Bull  Soc.  Nat  Moscow,  1841,  112) ; 
19,  Hartwall,  (K.  V.  Ac.  H.  1828,  171) ;  20,  Sobrero,  (Arsb.  1840, 218) ;  21,  GeflFken, 
(loo.  cit): 

*     "  •  *  *  G.  of  No.  4,  3-387  ;  of  No.  6,  828 ;  of  No.  8,  3-34. 


I.  Lime-epidote. 

Si        21  f'e  ^e 

1.  Fichtelgebirge,  40-26  30-25  4-60     

%  Grossarl,  40*00  26*46  6-83     

8.  Falltigel,  40*74  28-94  6-19      

4.  Rothlaue,  44-56  2372  8-83      

5.  Zwiesel,Bav.     4062  29-18  619     

«.  Falltigel,  ^ay,  40-95  30-34  4-96 

7,  7%w/i/«,Sourd,  42-84  31-14 


22-60,  II  2-00=99-50,  Bucholz. 
20-66,  Ag  8-6,  t  1  ■6=98-55,  R 
20-52,  itn  1-78,  &g  4  7 5=101 -92,  Geff. 
24-71=101-32,  Ramm. 
22-67 ,&g  0-78,  ign.  0-42=99-81,Kuhn. 
.  . ,     21-56,  fi  0-66.  fl  1-13=99-60,  U. 
2-29     18-73,  i£gl-64  Nal-89lIo-64=9918,G. 


Klodeberg,  4028     31-84     154 


9. 
10. 
11. 


IL  Jjime-and-iron-epidote. 
Arendal, 


;i4 

37-98 

Geier,  Erzgeb.  40-57 


15.  Dauphiny, 
18.  B.  d^Oisans, 
14 

15. 

16.  Bueklandite, 

17.  Piuekinite^ 

1& 


19.  St.  Marcel, 

80. 

81. 


39-85 
37-60 
38-87 
87-78 
86-97 
87-47 


22-24  14.29 
20-7  ar  17-24 
14-47  18-44 
21-61  16-61 
18-67  18-37 
21  18  16-86 
21-25  15-97 
21-84  10-19 
18-64  14-15 


21-42,  "  0-66  MnO-95,  VO-22.  ign.  182, 
(alk.  ttm/<?t)=98-23,  BerL 
G.  of  No.  13,  8-87 ;  No.  16,  8-61 ;  No.  17,  8-48, 


6-55 


9-19 
2-56 


22-86,  Mg  2-88,  Mn  2-12=100-03,  G. 

28-74, 

30-00, 

22-16, 

21-19, 

28-58, 

23-46. 


lll=100-«5,  Ramm. 
2-76=:101-24,  Kuhn. 
0-3=l()0-62, 

1-40  ll0-46.0l-22=98-86,H. 
0-17=100-22,  Ramm. 
0-60,  :^a  0-41=99-47,  Br. 
21-14,110-68  Ca  0-32=100-83,  Herm. 
22-06,  iS^a,  Li  {tr.)  2-28.  It  0-65,  <3  0-79, 
fi  <racn=98-60,  Hermann. 
16-00,  Hn  9-26,  Mg  61,  l^Ta  1-67,  Li 
0-46=98-56,  Osersky. 
III.  Manganetian  Epidote. 

17-65     6-60      21-65,Sfn  14-08,  fig  182=100-26,  H. 

16-30    7-41     18-4'2,3iitnl8-96,  Ag4-82,  Sn,  CuO-4,8. 

11-76  10-33      22-78,  IJn  18"26=99-99,  Geffken. 

B.B.  fuses  on  thin  edges  and  swells  up,  but  does  not  easily  liquefv,  the  varieties 
containing  most  iron  being  most  fusible ;  glass  with  borax  colored  by  iron.  The 
manganesian  variety  fuses  readily  with  intumescence;  glass  with  borax  amothyst- 
iae  in  the  exterior  flame.  In  acids  the  varieties  are  but  partially  decomposed, 
except  after  a  strong  heating.  Tlio  si>ecific  gravity  changes  with  heating.  An 
Arendal  specimen  examined  by  Rammelsberg,  (No.  15  above),  had  G.  =3 '408  before 
heating,  3-271  after  heating.  Most  specimens  of  epidote  afford  a  minute  globule 
of  tin  before  the  blowpipe. 

Arendal,  in  Norway,  affords  fine  crystals,  whence  the  name  Arendalite.    Occurs 


88-88     18-86     1634 


38-47 
37-86 
36-87 
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also  in  the  Ural,  Piedmont,  Fichtelgebirge,  Rotblaue  in  the  Canton  of  B«nie,  f  all- 
tigel  in  Tyrol,  Grossarl  in  Austria,  Bourg  d'Oisans,  etc.  In  the  laat,  Ranunelfiberg 
finds  no  Fe. 

Bucklandite  is  from  Achmatowsk,  Arendal,  and  Lake  Laach.  PuMehkiniU  is  fron 
west  of  the  Urals,  north  of  Eatherinenburg.  Thulite  is  from  Sonland  in  TeUemirk, 
Norway,  and  also  the  iron  mine  near  Klodeberg,  Norway;  specific  graTity  of 
the  former  3  1— 8*2,  of  the  latter  8 '34.  The  manganesian  variety  occiin  atSt 
Marcel,  in  the  valley  of  Aosta,  in  Piedmont 

At  Franconia,  N.  H.,  both  crystallized  and  granular  epidote  are  abmidaiiti  th« 
latter  containing  magnetic  iron.  Large  crystals  of  unusual  beauty  are  obtained 
at  Haddam,  Conn.  Also  in  crystals  at  the  gneiss  quarries  of  Hadlyme  and  ChetUr ; 
in  limestone  at  Newbury,  Mass. ;  in  greenstone  near  Nahant ;  in  hornblende  slate 
at  Rowe,  Mass, ;  fine  crystallizations  in  syenitic  gneiss,  at  Athol,  Mass.,  two  mike 
southwest  of  the  centre  of  the  town  ;  at  Warren,  N.  11.,  with  quartz  and  pyritai; 
at  Cumberland,  R.  L,  in  a  kind  of  trap ;  in  gneiss  at  Harlem,  on  the  banks  of  Eiat 
River,  near  38th  st. ;  two  miles  southeast  of  Amity,  N.  Y.,  in  quartz;  two  miki 
south  of  Carmel,  Putnam  Co.,  N.  Y.,  with  hornblende  and  garnet ;  two  miles  Boath 
of  Coffee's,  Monroe,  Orange  Co.,  N.  Y.,  in  granite;  at  Franklin,  N.  J.,  a  maanTt 
variety  occurs ;  six  miles  west  of  Warwick,  N.  Y.,  of  a  pale  yellowish-g^reen  color, 
associated  with  sphene  and  pyroxene;  in  Pennsylvania,  at  R  Bradford ;  TeryeoiB> 
mon  in  the  Lake  Superior  copper  region,  as  a  rock,  and  veinstone,  the  latter  on  tho 
Ontanagon ;  at  the  Norwich  mine  it  occurs  beautifully  radiated,  with  quarts  aid 
native  copper.  Zoisite,  or  gray  epidote,  in  columnar  masses,  is  found  at  Willsboro', 
Vt.  ;  at  Montpelier,  of  a  bluisn-gray  color,  associated  with  calc  spar  in  mica  slate; 
at  Chester,  Mass.,  in  mica  slate ;  also  at  Goshen,  Chesterfield,  Ilinsdale,  Heath, 
Leyden,  Williamsburg,  and  Windsor  in  Massachusetts,  and  at  Milford,  Conn. ;  in 
Pennsylvania  in  West  Bradford  and  West  Goshen,  Chester  Co. ;  also  in  Keniist 
township  and  East  Marlboro. 

Altered  Forms. — Epidote  is  less  liable  to  alteration  than  most  other  silieatss, 
and  partly  because  the  iron  it  contains  is  mainly  peroxyd.  Hermann  found  ear- 
bonic  acid  in  several  epidotes,  an  evidence  of  partial  alteration  ;  and  J.  D.  Whitney 
describes  a  green  mineral  from  Isle  Royale  with  the  composition  of  epidote,  tuMr 
taining  6  per  cent,  of  water,  (Rep.  GeoL  L.  Sup.  1851,  97). 


ALLANITE.    Cerine,  JJwm^r^,  (1811).    Orthite,  ^er-?.,  (1816).    Bagrationite.   Kok- 
fcharav.     Uralorthite,  Jlerfnann.     Xanthorthit,  Ilermanfi, 

Monoclinic,  and  isoiuorphous  with  epidote.  C=05°  5',  O  :  1» 
=125°  !25i;  a  :l  :  ^=0-8702  :  1  :  0-56137.  Observed  planes  as 
in  the  annexed  fignres,  (Kokscharov.) 
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:  e7=114^55'. 
:  l?=128o  45/^ 
:  5;=lM^o  35'. 
;  ii=144°  53i'. 
:  1  =  111°  27'. 
:  l/=n(>°  20'. 
:  5/=  145^  30^. 
:  1  =  105°  1'. 
: -1  =  127°  40'. 
:  li=104°8^ 
;  li(top)=70**  51'. 
\i    "  =101)047'. 

li=125°  45^ 

1=7P  29'. 
:  -1=96°  37'. 
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[>ystak  either  long  and  slender,  or  flat  tabular^  Twins  like  those 
>f  epidote.  Cleavage :  U  in  traces.  Also  massive,  and  in  angular 
>r  ronnded  grains. 

H.=5-5 — 6.  G.=8-3 — 4:"2.  Lustre  submetallic  and  pitchy  or 
pesinous-— occasionally  vitreous.  Streak  gray,  greenish,  or  brown- 
iah-gray.  Color  pitch-brown,  brownish-black,  yellowish.  Sub- 
a'analucent — opaque.  Fracture  uneven  or  subconchoidal.  Brittle. 

Hiifi  species  includes  the  fbllowlBg  yarieties : — 

AUaniU,  G.=8'6S — 8*54,  from  Jotun  Field;  8*79,  from  Snanmi.  Occnrs  in 
srystals,  and  in  masses  or  erains. 

Cerine.  In  crystals  and  crystalline  masses.  H.=6.  Qt.:=^'*l*J — 8 '8,  Etisinger. 
[iUstre  weak,  greasy.     Color  brownish-black.    In  thin  splinters,  subtranslucent 

Orthite.  Occurs  in  acicular  crystals ;  also  massive.  Lustre  vitreous,  inclining 
U>  greasy.  H.=:5— ^-75.  G.=8'288 ;  8*68— 8*65,  from  FiUefleld ;  8*646,  Hitteroe, 
ftamm. ;  8*878,  Scheerer.  Streak  gray.  Color  pitch-brown.  In  very  thin  splinters 
mbtranslucent. 

XaniKorihUe.  Yellowish ;  0.=2'78 — ^2*9,  (anal.  16  and  18).  Contains  much 
rater. 

Bagraiioniie,  Has  the  same  angles  as  uralorthite,  as  sl\o'wii  by  Eokscharov.  G.^ 
K16. 

Uralorthite,  G.=8*41-«-S*60.  Pyrorthite  is  an  impure  orthite  containing  bitumen. 

Cbmponfum.— lt"3i+SSi=(iB'+ifi)Sl  Rammelsberg  writes  for  the  orthite  of 
h%  Ural.  B"Si+fiSi-Hfi ;  for  that  of  Uitteroe  Mi+fiSi+fi.  Scheerer*8  analyses 
j^ve  8S*Si+5^Si=(|A*4-ifi)Si»  which  is  the  formula  of  some  idoorase. 

Analyses :  1,  Stromeyer,  (Pogg.  xxxii,  288) ;  2,  8,  Scheerer,  (Pogg.  li,  407,  466) ; 
I,  Cre&er,  (Pogg.  Ixxix,  414) ;  6,  Rammelsberg,  (Pogg.  Ixxx,  286) ;  6,  Bergemann, 
[Pogg.  Ixxxiv,  486) ;  7,  Zschau,  (N.  Jahrb.  1862,  662J;  8,  Hisinger,  (Afh.  i,  Fys.  iv, 
B27);  9,  Scheerer,  (loc.  cit.);  10,  11,  Berzelius,  (Hismeer's  Min.  Schwed.);  12,  18, 
Berlin,  (Jahresb.  xvii,  221);  14,  16,  Scheerer,  ^ogg.  h,  Ivi,  479);  16,  17.  18,  Bahr 
and  Berlin,  ((Efvers.  A£  E.  Y.  1846,  86) ;  19,  Hermann,  (J.  f  pr.  Ch.  xliii,  106) ;  20, 
Ulez  and  Choubine : 

I.  AlUmite,  (Anhydrous).  1,  Iglorsoit;  2,  Jotun  fjeld;  8,Snarum ;  4,  Kruz,  Thu- 
ringia,  G.=3'79;  6,  Chester  Co.,  Pa.;  6,  West  Point.  N.  Y.,  G.=8*4917 ;  7,  near 
I>rMden. 

Si        XI        ^e        Oe         Ca       fig 

1.  83-02    16-28    1610    21*60      11*08    ,  Mn  0*40,  fi  8-0=99-40,  Stromeyer. 

•2.84*69    16*68    14*42    19*66»     11*90     1-09,  An  1*66,  fl  0-62=99*40,  Scheerer. 
8.36-76    16*49    16*19    19*96*     11*26    0-77=98*41,  Scheerer. 
4.  87-66    16-99    16*83      819       18*60     0  22,  La  9  80,  Y  0  66,  An  0-28,  H  1*80= 

99-27,  Credner. 
6.81-86  16*87  12*26  21*27  10*16  1*67,  La  2-40,  Fe  8-68,  ign.  111=101-17,  R. 
6    88*83    13*61     12*72    20*90«       9*36     1*40,  Pe  3-38,  Mn  0*82,  H  2*96=99-02,  B. 

7.  88-41    10-90    20*88»»  20*73       10*62    ,  V  0*69,  H  312=100-26,  Zschau. 

a  With  oxyd  of  Lanthanum.  b  With  ozyds  oT  iron  and  maofaneae. 

XL  Ceritu,  (Anhydrous).     No.  8,  from  Bastnas ;  9,  from  Riddarhyttan. 

8.  80-17    11-31    20*72    2819        9-12    ,  Ou  0-87=100*88,  Hisinger. 

9.  32*06      6*49     28*80        8*08     1*16, 3Pe  2626,  La  2-46,  fi  0*6=99-90,  Sch. 

IIL  Orthite,  (Hydrous).  10,  from  Pinbo ;  11,  Fahlun ;  12,  18,  Ytterby ;  14.  Fille 
PJdd;  16,  Hitteroe;  16,  Erikberg,  {Xantharthite) ;  17,  Thiergarten;  18.  Eull- 
b«rg,  (Xanthorthite). 

G.  of  12  and  18,  3*6 ;  of  15,  3-373  ;  of  16,  2*78 ;  of  17,  8-41 ;  of  18,  2-88. 
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I  oxjrd  of  Lanthanum  and 


8 -80,  Mn  1  -86.  fi  8^0=9^  ^fl,  Ben 

S-44,  Mil  8-4*\  fi[  S-Se^yS-^^.     - 

0't)l   n-Bl,  ft  4-69,  fc,  S"a  0^*^1=99^,  B 
1  *6o   20-88,  B  3-34.  fi^  S&  K 

0-88     1-91.  S  0*62,  Sji  o-  >*K. 

0*88     1  *46,  t  0 67,  :&  3-^8^.. .  ..,  ,   •  i.^r. 
215»    Q69,  Mn  0-89,  It  and  sonte  ClT  3^ 

=loolt,Br 
^68^  118,  igp.  1-24=99^1,  Berlin. 
4-94,    2-12.    Mn   1  65,  S  11-46,   C  «11* 
100-M,  Bikr. 
Dldjnnlitoi.    b  C<»Dtfttniaf  also  flunfmacM, 


rV,  Uralorthite,  0,^*4 — 8*647.    From  the  Omen  Mountaina. 

19.86*49    18-21     18-03    10-86         y-25    2*00,  5tn  2-37,  La  6  64.  fi  2s=99'90,  H»m 
20.  34*47     M'S6      7*67     14*79       1020     1U8,  ^e  8-24,  La  7*06,  U  I  •60=100f«,  U. 

RammolBbcr^  haa  exumined  the  orthite  of  Hittero«.  with  special  r^hr^OM  l«  It* 
proportion  of  iron  oxyde,  (Pogg.  borvi,  98),  und  correete  aoKly&iA  16  as  ^llim 
Si  88*81,  Xl  i:i04,  Fe  8-10,  ^o  8^*,  Ce  20'5<k,  Y  1-46.  Ca  9*42,  ^  O-SS.  Ita-tT.B 
8'86=£99*11,  which  gives,  excluding  tbo  water,  the  formula  abore.  Th«  witaK 
MnounU  to  1  ti,  with  thi«  formula*  The  same  compo«ition  is  derir«d  (rom  Um^ 
manuka  analysis,  No.  19. 

B.B.  Allanite  fusea  with  iiittuTiogc^nce,  to  a  dark  e\a^  or  slag,  sometimea  nut^a^ 

Oerine  fmm  easily.     Orthite  fusea  slowly  to  a  blfiok  hl^'bby  e\AM.     Reaction  of  ij«i 

with  t!ic  fluxes,  and  with  aodti  a  manganese  reaciioii.     Uralorthita  intninaMia 

often  very  eiwily,  and  fuAos  on  th«  edges  to  a  black  bU^bby  glass. 

^      Some  allaniteB,  and  also  some  orthit«6.  gelniiiiixe  with  a«ids;  otJidri  ar« 

tibctly  decompo9od.     Uralorthite  iff  diaaolveiil  in  aeida,  somewhat  erclatinixifig!. 

■      Tho^e  varieties  occur  in  ulbitic  arid  common   feldspothie  granite,  2irf?<»n-«f 

orph^^ry,  and  wbitfl  limestono,     vl//antf«?  occurs  in  Greenland,  in  c( 

Fjcid  m  Norway^  in  a  kind  of  jiorphyry,  and  at  Snarum  in  albite.  u\  -tiiUnj 

iand  apatites  at  Plauen&che  (iriind,  near  Dresden;  in  granite  n^r^u    -uiu  m  ll# 

fThiinti|p:crwald.     llie  Allanite  from  Jotun  Fjdd  gelatinizes  with  acidic  whili  ffcal 

r&omSnarurn  ih  not  niTected  by  a<;idfi;  Cerine  oeonrs  at  Bastnaji  in  Swedaft  irli& 

rllornblendc  and  copper  pyrites.     Orthite  occurs  in  acJcular  cryst^^a  mttatltimm  i 

^l&ot  long  at  Finb<(  near  Fahhiii,  and  at  Ytterby  in  Sweden;  at  Skeppaliolm  o«ff 

Stockholm,  in  black  yitreoya  masses  disseminata  through  gneiss  ;  also  at  Kr«g«r*6«. 

Hiiteroe  and  Fille  Fjeld  in  Norway,  at  Minsk  in  the  Ural ;  at  Dreeden.     Hii  asxat 

is  derived  from  op$os^  Mlrai^hL     UrahrlhiU  occurs  with  small  crystals  of  of«oa  Ok 

flesh -red  fi^ld^par  at  Mi  ask  in  the  UraL 

In  the  Unitc^d  States  in  large  crystals  in  Allen's  vein  at  the  gneiss  qoarflM,  HaJ* 
dam.  Conn.  ;  in  smatt  cryetals  at  the  Bolton  quarry.  Mass.;  at  South  Hoyalstim  it 
bouldt^rs;  at  Athol  on  the  road  to  Westminster  in  gneiss;  in  a  feldspathle  rodt 
ill  tabular  crvfltal*  near  West  Pointy  and  of  similar  character  near  Bay  St  l*aul,  ia 
Canada  ;  in  H.  Mountain  near  Bethlehem,  Pa,,  in  crystals  sometimes  as  large  an  t^ 
hand  ;  in  Xew  Jcrttey,  near  Moriah.  at  Sandford  ore  bed.  A  massive  pite]i*blael 
mineral  from  Monroe.  Orangs  Co.,  N.  Y, ;  a  similar  variety  is  found  at  East  Bfa<l* 
ford.  Chester  Co..  Pa. ;  G.=s:j*6.  (Anal  5);  at  St  PauFs.  Canada  West, 

With  Allanite  belong  probably  J5o<//^i/f,  {Breitk.  Pogg.  bdi,  273.  AVrH^is,  (U  1x10, 
186,  Kerndi,  J,  £  pr.  Chcm.  xliu.  219).  and  MurofnimUU,  {Kerndt,  J,  t  pr»  C**- 
xliii,  228). 

Bodcnite  oeeurt  in  long  prismatic  erystals.  apparently  rhombic,  with  /?  1=1  Ifi* 
--na*'.     H.=a— <J*5.     G.=a'62«.     Color  brown,  reddish  biHjwn  t*.  '    ' 

and   lustre  »c*me what  greasy     Analysis  by  Kerndt.  {b»e,  cit):  Bi   : 
Pe  nm,  Y  17-43,  Ce  10-4ft.  La7'67!  Ca  6-32.  Sig  2*34.  Mo  l***,  fc  i  -Ji 
19  8 -82=^1001     B.B*  glows  like  ffadoUnite;  in  platinum  forceps,  fuses  oh 
ndges  after  long  heating,  and  gives  to  the  ifame  the  yellow  eolor  of  so^L  ...  ^ 
outer  Aameu     From  Boden.  near  Marisaberg.  in  the  S«xaii  Eng^birge,  wilb  o^ 
elasn^ 
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The  Mwromontite  is  found  in  grains  half  as  large  as  a  pea,  and  rarely  larger;  no 
trace  of  crystallization  apparent.  H.=7.  G.=4'268.  Color  black  or  lightly 
greenish  by  reflection.     Lustre  vitreous  or  slightly  greasy. 

Analysis  by  Kemdt,  (loc  cit):  5i  81 -09,3^  2*24,  »e  5*52,  Y  87  14,  Ce  5-64,  La 
8-54,  f'e  11-28,  Ag  0*42,  ]S[n  091,  Ca  0-71,  Sa  0-65,  t.  01'7,  tL  and  loss  0*86=100. 
BlB.  like  Bodenite.     From  Mauersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge. 

Altered  Forms. — ^The  hydrous  yarieties  of  allanite  or  orthite  are  properly  alter- 
ed forms  of  the  species,  lliey  often  contain  carbonic  acid.  It  is  probable  that  the 
sarbonatee  of  lanthanum  and  of  cerium  proceed  at  times  from  the  alteration  of 
allanite. 

ZOISITE,  (in  part) 

Monoclinic.  /:  7=116°  16',/:  w=1210  52',i2:  ii=107°  16', 
i2  :  i2==145°  48',  Brooke  and  Miller.  Crystals  lengthened  in  the 
direction  of  the  vertical  axis,  and  usually  deep  striata.  Cleav- 
age clinodiagonal,  very  perfect.  Lustre  vitreous.  Color  gi'ayish- 
uraite,  gray,  yellowish,  brown,  greenish-gray.    Streak  uncolored. 

Analyses  by  Elaproth,  (Beit  iy,  179,  and  ▼»  41) : 

1.  Carinthia,  Si  450      Xl  29-0    3Pe3-0    Ca  21 -0=98,  Klaproth. 

%         "  "  44-0        "  820      "   2-5       "  20-0,  ]ftn  <rac«=98-5.  Klaproth. 

BR  in  forceps  intumesces  and  fuses  without  difficulty  into  a  slightly  translucent 
greenish- white  irregular  mass.  With  borax  in  the  outer  flame,  or  with  salt  of 
phoaphorus,  a  transparent  glass,  light  yellow,  hot,  colorless  cold. 

This  species  was  separate  from  Epidote  on  crystallographic  grounds  by  Brooke, 
in  1881,  and  is  so  puolished  by  Brooke  and  Miller.  But  only  the  analyses  of  the 
io-ealled  Zoisite  specimens  from  the  Saualp  in  Carinthia  by  Klaproth  are  recog- 
niaed  by  these  authors  as  belonging  certainly  to  the  species.  It  does  not  appear 
\o  indude  all  the  lime-epidotes,  as  thulite,  peculiarly  a  lime-yariety,  has  the  form 
and  cleavage  of  epidote,  and  is  placed  with  that  species  by  Brooke  and  Miller.  We 
Uierefore  leave  the  other  analyses  under  epidote  until  the  subiect  is  further  invee 
Uttted.  Klaproth's  analyses  lead  nearly  to  the  formula  Ca^i+8  Si  §i=(iCa'-f 
f£]^i=:^ilica  48-2,  alumina  86*8,  lime  20'a     The  rest  give  the  formula  of  epidote. 

Other  localities  mentioned  by  Brooke  and  Miller  are  Sterzing  in  the  Tyrol,  Fern 
leite  in  Fusch  in  Salzburg,  Bairenth,  Conradsreuth  near  Hof  in  Bavana,  and  the 
UraL 

Jf  r.  Brooke  observes  that  the  form  is  near  that  of  Euclase. 

GADOLINPIE.    Gadolinit,  W,    Ytterbyte. 

Monoclinic;  rarely  in  crystals,  with 
uneven  faces.  Angles,  according  to 
Levy,  / :  /=115^  O  :  7=95°  22', 
O  :  e=112o  52/,  o  :  n=96°  30',  0  :  a 
=149049',/:  e=162o  60'.  Brooke 
obtained  /:  I=1W  30',  0  :  ii= 
90^,  O  :  e=112°  33',  /:  e=157°  27', 
O  :  a=163°  8',  and  supposes  the  crys- 
tals tri  metric.  Scheerer  obtained  / : 
7'=116'^,  0  :  e=131o,  ^  clinodiago- 
oal  prism  (over  O)=70i^.  No  dis- 
linct  cleavi^.    Usually  massive,  compact 

H.=6-6— 7.    G.=4-0— 4-5;  of  Ttterby  4-097— 4-226,  but  after 
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heating  4-286 — 4456,  H.  Rose;  4*35^  from  Hitteroe,  Scheerer. 
Lustre  vitreous,  inclining  to  resinous.  Color  black,  pitch-black, 
OTeenish-black.  Streak  greenish-gray.  Subtranslucent — opaque. 
Fracture  conchoidal. 

Compositiofi, — ^Approximately  &'Si.  Analyses:  1,  2,  8,  Berzelina,  (Afhand.  i?, 
148»  889) ;  4,  Richardson,  (Thom.  Min.  i,  410) ;  5,  6,  Scbeerer,  (De  foM.  aUanit,  or- 
tbit,  cenn,  gadoL  Berolini,  1840,  and  Pogg.  Iri,  479);  7,  8,  9,  10,  Berlin,  (Dimil 
Gadol.  IJpsal.  1844,  and  Ofvers.  af  E.  V.  Ac  1845,  86): 

fe      Ca 

10-26  ign.  0*60=98-86,  BeneUw. 

11-84  ign.  0*60=98-98,  Bewelini. 

F8-00    8-15  Mn  1*30,  fi[  6-20=  W«,R 

«  14-56  ]fi[  0-60=lOO-65,  R. 

11-68    0-84  £a4-75,=100-7l.Scbeerfr. 
12*13    0*23  £a  6-88=:99'42,  Scheerer. 
14-44    1-80  Ag  0-54,  H  0^48,  t  0-lf, 
j^a  0-18=100-65,  Btflia. 
20-28    0-60  fig,  01 1,   Xl  0-28.  *  0-21, 
]^a  0-2a=:98-46,  Berlin 
15*08    0*46  fig,  li(Di<ratf«=99-61, Berlin. 
13-01    0-50  finfig  111=100-97,  R 
of  Lathanum. 

Of  Berlin's  analyses,  the  first  two  were  of  the  glassy  gadolinite ;  the  othen,  fi- 
cepting  the  last,  did  not  present  the  glow  of  light  when  heated. 

B.B.  decrepitates  and  swells  into  cauliflower-like  masses,  but  does  not  fose  iito  s 
bead ;  in  the  progress  of  the  heat  it  exhibits  a  yivid  glow,  and  the  color  baeomei 

Saler.  With  borax  a  dark  glass  deeply  colored  with  iron,  bottle-green  in  the  re- 
ucinff  flame.  Acted  on  by  salt  of  phosphoms  with  great  difficulty.  A  Tgriolj 
less  glassy  in  appearance  does  not  exhibit  the  glow  on  heating.  Oelatinixaa  in  on- 
riatic  acid. 

Oadolinite  occurs  principally  in  the  quarries  of  Korarfvet  and  Finbo,  near  Fahlon, 
in  Sweden ;  also  at  Ytterby,  near  Stockholm ;  at  each  place  indistinctly  eryiUl- 
lized,  and  in  rounded  masses,  which  are  often  encircled  with  a  yellow  emat,  and 
imbedded  in  coarse-grained  granite.  At  Korarfvet  crystals  hare  been  obtained 
four  inches  long.  It  nas  also  been  met  with  at  Disko  in  Greenland  ;  in  trap  Mir 
Galway,  Ireland;  imbedded  in  granite  in  Ceylon*  at  Finbo  and  Broddbo,  aad  at 
Erageroe  and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimea  tour 
inches  across  and  twins  at  this  last  locality.  Named  after  the  Russian  chemiit, 
M.  Gadolin. 


Si 

»e        Y         Ce 

1. 

Finbo, 

26-80 

45-00     16-69 

2. 

Broddbo, 

2416 

45-98     16-90 

8. 

Korarfvet,  29 -18 

2-00  47-30  <93-40 

4. 

ti 

24-65 

11-05  45-20   "4-60 

5. 

Hitteroe, 

26-78 

9-67  45-67   Cl'Sl 

6. 

« 

25-69 

10-18  44-96      

7. 

Ytterby, 

25-62 

50-00    "7-90 

8. 

" 

25-26 

45-63    "O-08 

9. 

« 

24-65 

2-18  49-60    S7-64' 

a 

« 

24-85 

4-80  51-46     "5-24- 
a   With  oxyd 

DANBURITE,  Shepard,  Am.  Jour.  Sci.  xxrv,  139. 

Triclinic.   Approximate  angles,  P  :  M  110° 
404  and  70%  M  :  T  54°  and  126°,  P  :  T  93^  nearlv, 

P  :  e  135°.  Cleavage :  distinct,  parallel  to  i 
and  P,  less  so  parallel  to  T.  Crystals  im- 
bedded, and  often  an  inch  broad.  Also  dis- 
seminated massive,  without  regular  form. 

H.=7.  G.=2-95,  Silliman.  Jr.;  2-957, 
Brush.  Color  pale  yellow,  whitish.  Lustre 
vitreous,  but  usually  rather  weak.  Translucent 
to  subtraiLslucent.     Very  brittle. 
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Cbm/M>n<um.---0a%+8fi9i==(i£k'-KB)9i=3ilioa48-9,  boracic  acid  28*4,  lime 
IS*7.     Analyses  bj  Smith  and  Brash,  (Amer.  J.  Sol  [2]»  zri,  866) : 

Si  SlPe        Itn      Oa        Itg        fi        ign. 

1.  48-10  0-80        0-66    22-46    0*40    27*78    0*60=100. 


2.  48-20 


1-02 


22-88    undet.  2715    O'60=99-20. 


parallel  to  a  plane 


405 


<»mii, 


BJB.  foses  rather  easily,  and  in  the  dark  the  flame  is  seen  to  have  a  decided  green 
inge,  especially  after  having  moistened  and  heated  the  mineral  with  sulphuric  acid. 
>iTes  the  boracic  acid  test  as  strongly  as  borax.  Affords  easily  a  transparent 
>ettd  with  soda  or  borax.    Yields  no  water. 

Ocoiirs  with  oligoclas«  in  dolomite  at  Danbury,  Connecticut  It  has  some  resem- 
ilsnce  to  Ohondrodite  in  eolor,  lustre,  and  brittlenese,  but  is  distinctly  deayable, 
ilthough  the  planes  of  cleavage  are  often  irregular. 

AXINTTE,  Karaten,    Thummerstein.    Thumite.     Tanolite. 

Triclinic.     Usual  in  thin  oblique  crystals  with  sharp  edges; 
P:  1^=1350  10';  P:r  =  134O40^  ^^^^^^- 

i»  :  8=152^  5' ;  P  :  1=151^  5'.  Cleavage 
m  the  acute  edge  P  :  u'^  and  also 
parallel  to  a  plane  replacing  edge 
p :  JP*,  but  imperfect  Also  massive, 
amellar,  lamellsB  often  curved;  some- 
ames  granular. 

H.=6-5— 7.     Q.=3-271,  Ilaidin- ««<.  p. 
a  Cornish  specimen.     Lustre 

jhly  glassy.  Color  clove-brown, 
plnm-blue,  and  pearl-gray ;  exhibits 
irichroism,  different  colors,  as  cinna- 

E"  rown,  violet-blue,  olive-green, 
seen  in  different  directions, 
uncolored.  Transparent  to 
mbtranslucent.  Fracture  conchoi- 
lal.     Brittle.    Pyroelectric. 

Oompo9Uion,—U*  Si+2fi  Si+iB  Si=(fi',  fi,  6)SL     According  to  Rammelsberg 
d  Rose  filSi,  B)»4-2S^Si,  B).     Analyses:  1.  Hisinger,  (Min.  Schwed.,  170);  2, 


atU.P, 


anal  P, 


9n«gmann,  (Schw.  J.  xxzii,  462);  8~6,~Raramelsbergr(Pogg.  1,  863): 

§i       B      £l       Fe  Mn     Ca 

I.  Wermland,  4150  18-56    7-36  10-00  26-84 

L  Treeeburg.    45-00   2-00  19-00  12-25  9*00  12-60 

I.  Dauphiny,   43-68    6-61  15-63    9-45  8*05  20*67 

L  "  43-46  und.   1630  10-25  2*74  19-90 

L  TreMiburg,    48-74  16-66  11-94  1-87  18-90 

L  Ural,  48-72  1692  1021  116  19-97 


ign.  0-80=98-56,  His. 

0-26  =100,  Wiegmann. 

1-70   0-64=100-48,  Ramm. 
1-55  und.y  Ramm. 

1-77  B,  ti  and  loss  6*62,  R. 

2-21  »,  18:  and  loss  5-81,  R. 

In  the  last  two  analyses  Rammelsberg  states  that  out  of  the  last  entry  in  each, 
"0  par  eant  Is  not  too  lar^e  an  estimate  for  the  boracic  acid. 

RBw  fates  readily  with  mtamescence  to  a  dark-green  glass,  which  becomes  black 
a  tka  outer  flame ;  with  borax  yields  an  iron-colored  glass  which  after  long  heating 
Q  the  outer  flame  becomes  amethystine. 

Azinite  is  pyroelectric  with  two  axes,  and  the  analogue  and  antilogue  poles  are 
itiiated,  aceordine  to  Rose,  as  marked  in  the  figure. 

Azinite  occurs  in  implanted  glassy  clove-brown  crystals,  at  St.  Oristophe,  near 
kmrg  d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quartz;  at  Santa  Maria, 
hritzeriand ;  at  the  silrer  mines  of  Kongsberg,  in  smaller  crystals ;  with  bora- 
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blende  or  magnetic  iron  ore  in  Xormark  in  Sweden,  and  of  a  dark  color,  at  ilie 
Botallack  mine  in  Cornwall,  where  it  also  occurs  massive,  forming  a  peculiar  kind  of 
rock  with  garnet  and  tonmialine ;  also  at  Thtmi  near  Ehrenfriederaaorf  in  Saxony, 
and  called  Thumite  and  Thummerttein.  It  occurs  with  gray  cobalt,  near  Ck>qmmbo, 
Chili ;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase ;  also  at  Wales,  Maine. 
Axinite  admits  of  a  hi^h  polish,  but  is  deficient  in  delicacy  of  color.  It  wu 
named  from  «^ivir,  an  axe,  in  allusion  to  the  form  of  the  crystals. 


lOLTTE.    Dichroite. 


Peliom.    Steinheilite.    Cordierite,  U, 
Fahlunite. 


Sapphire  d'eaiL    Hard 


Trimetric.     In  stout  prisms  often  hexagonal.     (?:lt=150°  49', 
0:1=132°  12',  /:/==60O50S   and   119°  IC,  28:^8=120^50'. 


0               1 

I 

ft 

i 

It 

1 

21 

H 

It 

iir 

/ 

li 

406 


Obsenred  planes. 

Cleavage :    O  and  n  indistinct.     Crystals  often  transversely  di- 
vided, or  foliated,  parallel  with  0,     Also  niai^sive,  compact. 

H.=7— 7-5.  G.=2-5969,  Greenland,  Stromeyer ;  2-65 — 2-6643, 
Iladdani,  Tliomson ;  Ostgotliland  2*64,  Siidermanland  2-61,  Scliutz. 
Lustre  vitreous.  Color  various  shades  of  blue,  light  or  dark,  smoky- 
blue  ;  often  deep  blue  along  the  vertical  axis,  and  brownish-yellow 
or  yellowish-gray,  perpendicular  to  it.  Streak  uncolored.  Trans- 
parent— translucent.    Fracture  subconchoidal. 

Compotition.—'k*  §i«-|-8fi  5i,  Berz.  =(iR'-f  1  Xl)  SiS=8ilica  49-6,  alumina  ZZ% 
magnesia  8-7,  protoxyd  of  iron  7*9. 

Analyses:   1,  2,  3,  Stromeyer,  (Unters.  829,  481) ;  4,  5,  Schutz,  (PogR.   liv,  6W); 
6,  Scheerer,  (Pogg.  Ixviii,  819,  mean  of  two  analyses);  7,  Thomson,  (Mi n.  i,  278): 
8,  Jackson,  (this  Min.  2nd  ed.  406,  and  Geol.  Rep.  New  Hampshire,  184) : 
XI  Ag      An       t^        fi 

81-71     1016     0-83     8-82     0-69=99  46,  Stromeyer. 
8811     11-45     0-04     4-34     120=99 -81,  Stromeyer. 

82-42     10-86     4-01     1-66,  Mn  0-68=99-87,  Strom. 

80-6         8-2       0-1     10-7       1-6,  undec.  0-2=100-8,  S. 
82-0         9-6       0-1       6-0  0a0-6,ign.  21.und.O-6=100-6,8. 

82-96     12-76     B:i-02,FeJ-07.0a  112=99-8«^ 

28-72       8-64     1-6111-68    ,  Ca  0  28=1  Ot>  80,  Tlioin. 

82-60     10-14     0-28     7-92     0-60=99-49,  Jackaon. 


Si 

48-85 

49  17 

60-25 

48*6 


1.  Bodenmais, 

2.  Greenland, 
8.  Fahlun, 
4.  Ostgothland, 
6.  Sudermannland,  49-7 

6.  Krageroe,  60*44 

7.  Haddam,  Ct.       4962 

8.  Unity,  Me.  4816 


B.B.  fuses  slowly  on  the  edges  to  a  blue  transparent  glass ;  with  borax  forms  a 
clear  bead.     In  powder  attacked  by  concentrated  acids,  but  not  perfectly  ditaolTed 

lolite  is  met  with  at  Bodenmais,  in  Bavaria,  occasionally  in  perfect  cryst«la  l^it 
thick.     This  variety  has  been  called  peliofn,  from  its  smoky-blue  color,  from  «Xi#t. 
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It  i>c«ur9  in  qnartr.,  nt  Ujordloraonk,  in  GrftenlftiKl ;  in  granite  lit  Cam  de  GaIb^  in 
Bp&in  ;  at  Arendal,  *o  Norway ;  at  Orijerfvi^  in  Finlftud,  (Steinbetlite) ;  at  Timih 
b«rf ,  in  Sweden,  Ac,  Ceylon  affords  a  transparent  varioty,  in  small  rolled  znuMt, 
&f  an  intense  blue  color,  the  sapphire  deau  of  jowokrs. 

At  HAddntn,  Conn.,  ascsoelated  with  garnet  and  anthophyllito  in  gneisi;  oliO 
•bnndant  in  quartz  with  garnet  and  ypltowiBh-green  feltiapar,  near  the  Norwich 
Mid  Worcester  Railway,  between  the  Shetncket  and  QuinneDang^  whor«  th«  gneiM 
baa  been  qnarrieil  for  the  road.  At  Brimfi«ld,  Masa.,  on  the  road  leading  to  War- 
ren»  neat*  S&m  Patrick^a  with  ad ui aria,  in  gneias;  alao  good  at  Richmond,  N.  JJ.,  in 
talcoae  rof^k^  along  with  anthofi^hylltte* 

lolite  is  occasionally  e  nplo^r^d  ae  an  ornamental  stone,  an«i  when  cut  exhlbtta 
different  colors  in  di^rent  directions.  Named  from  tov,  moUtf  and  \idot^  utone ;  di* 
throitet  from  its  diehroiam ;  Cordierite,  after  IL  Cordier,  the  geologist 

Altkred  Foaws. — The  alteration  of  iolite  tnkt^  pli^e  so  readily  by  ordinary  ex- 
pcwnre,  that  the  mineral  is  moat  i^ommonly  found  iii  an  altered  atate,  or  enclosed  in 
tlie  altered  lolitiBL  Tliis  change  may  be  a  eini|»Ie  hydration,  {Fahlunitc^  etc.) ;  or  a 
reoioval  of  part  of  the  protoxyd  liases  by  carbonic  acid  ;  or  the  introdnotion  of 
Qzyd  of  iron  through  earboHate  of  iron  ;  or  of  alkaliea  through  waters  containing 
mikaline  carbonates,  forming  Pinite  and  mien ;  the  first  Btcn  in  the  change  consists 
in  a  division  of  the  prisms  of  iolite  into  plates  parallel  to  tlie  ba^ie,  and  a  foliation 
of  the  surfaces  of  these  plates ;  as  the  alt^iration  proceeds,  the  foliatioo  becomes 
more  complete,  but  afterwards  it  is  often  lost. 

Analrsea:  1,  Gmelin.  (Kastn.  Arch,  i,  226);  2,  Ficinus,  (Schw.  J.  xxvi,  280);  8, 
M«Makn»  (Trommsdorff's  N.  J.    iv,  2,  S24) ;  4,  Scott,  (Ramiu.  Handw.  ii,  61) ;  6,  6, 


R«mmclskei^.  (3d  8upp.  94);  7--e,  Murignac,  (J.  d.  Pharm.  Ch,  fa],  xii,  16u) ;  10,  11, 
TroUe  Wachtmeister,  (K.  V.  Ac.  H*  1B27;  jx  218);  12,  Bonfidorff;  IS,  Erdniann, 
(Jahreeb.  1841,  174);  li,  C*  T.  Jackson,  (2ucl  edit.   p.  H06);  15,  Trollc   Wachtmeia- 


t«r.  (Po^.  xlr,  6fi8);  IG,  Marignac  (J,  de  Pharm.  et  de  Chem,   [3],  xii,  150);  17. 
Bcheerer,  (Pogg.  liriii,  S2a);  IB.  Erdmann,  (K.  V.  Ac.  IL  1840);  19,  Wachtmeister. 
"R  V.  Ac,  H,    1827);  20,  Nordenfikiold,  (Jahreak  xii,  18Ji3,   174);  21,  Murignac, 
T.  Leonh.  1849,  201);  22,  v.  Ilauer,  (Jahrb.  K.  K.  GeoL  R.,  186S,  147). 

Analyses :  1  to  9,  Pinite  (or  so  called) ;  10, 1 1 ,  Fahlunltf ;  12.  Bonadorffite;  18,  ^4- 
markiU;  \^^  CMor&phyllite ;  \^,  \^^  UiffantolitA ;    17,  AspanoliU;  18|  PraMo&litt; 
f^  Weitnte;  20,  PjfrargilliU ;  21,  22,  Liebmeriie. 

n 

1-41.  iRTa  0'89=100'42,  Om. 
1-2,1^0  7 -S^Mnl-e^lOO'S,?. 
—^^100,  Massalin. 
8-0»  On  0-75=100^0,  Scott 
8'83,CaO'79,iral-m,IL 
7-80,  6a  0-49,  ^ji0^40,  R. 
61>:1,  iiral-78,C»0-92=:lOO,  M. 
6-45,  ^a  0-4«^100,  ** 

6-89,  ^ft  0*96=lU0. 

a  la  porpbjrj,.    TUe  mafneiU  In  ihetnslfilj  Jaelii4ei  iome  maagaikese. 

Grafen,  FtiAi.        4460  80-10       3-8«     lii8     0^6     9'85.  ^n  2'«4,  ifra  HP    tr. 

Ca.  1  '35=100-23,  Wacht 
"  '*  44*95  »0'70       7-22     1'38     6*04     8*66,  An  l-9iiv  Ca  0-95.. W. 

Aba,  3on9d,         46-06  80*06       5-80 9D0  lO'ftO,  (some  iln  with  ]Stg)= 

100,  B. 

6-49.  ]&  n  0^1 1 .  Ca,  Pb,  Cu,  Co, 

Ti,  0  45=i»8'&5,  Erdmann. 

9'ftO     8*60,  Sn408,P^r.=96  32,J. 

2-70     3-80     61)0,  ftn  0*89,  ^"a  1  20,  F.  fn 
Wachtmeister. 
6^0,  ftn  1-07,  Marignac, 


^ 

Si      £1         Fe 

ft 

Mg 

m  Anfwgne,*  Pin. 

66*96  26-48        6'61 

7*89 

3*76 

E  K«iiftodt,  r^  ** 

64 -fl     23-6          

ua 

0-8 

Wl 

46-0     aOO        12-6 

12*4 

. 

E  Penig, 

48iK>  28-0<>        9-56 

11-35 

, 

5    "            " 

47*00  88*36  f^e7*t>8 

l«i'74 

2*48 

«.  Aao, 

46-88  27  65       7-81 

6-62 

1-02 

7.  Atirergne,       ** 

47*60  81-80  Fe3-92 

9*t>6 

a  Saxony,  G.      *' 

4610  32.46     "  4*27 

9*00 

2*26 

9.  Chamoiiny,G.  ** 

44-70  81-64    "6-57 

7-89 

2*86 

la.  Brerig,  ^jmar.     461»7  H2t»8       3*^8     10-32 

Unity.  Chlm^ph.  45*20  27*60        8*24 
Tftmela,  Giffftnt.   4627  2510     14*04' 


♦  "  42-69  26-78      14-21     6*44     2*72 

^S  Reckoned  a*  protoiyd  by  llarl|rnsc.  Instead  of  peroxyd,  which  redoeet  aa  i 
•f  VfachttDcljter,  und  conronos  t%  to  Marifiiac**  dctennlnatton. 


Hn  the  aailrsU 
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li       H 

17.  Krageroe,  Asp,     &(>40  Si-SS 

18.  Briikke.  Ptom,      40-W  8B^« 


a 


m  Hcl«uigfbr9,Pyr.^-9S  28-9S  6-SO 
SL  Flfiimfter.  Xf^^  44*6e  96*51  1^5 
St  •*  **  44*46  SS-^sFl    2'2e 


7-8R,  Mn  0-84.  ^b.  Oo,  Cl, 
Co.  0'6C=»SiS2.  Efdflifta& 
Id.  Fahlon,  ir<fi<.       58*69  21  "70       1^8    4*10    8^9    Hand  Nn'8i;0.Mii0t3,$i 

0'<i8,  2di  OS=lOO'72.W«d»t 

i-90»>fll*-47.  :5rA  l-86^99-4a,Xoid 

1-40  1^  0  4-49,  j^ft  O-di^^l*^  E 

In  •'  4^6-,SAinC» 

*  Reokoned  bb  protoxjd  by  ErdmAnn*  ^  Witb  mjigiieBia.  *  him. 

Piniit  incladea  tbe  alkaline  VArteties  of  altered  ioUte,  (analyaea  t  to  9)^  Ii  I 
or  ia-«ded  prisniB;  cleavage  often  indistinct,  sometimes  baeal ;  color  gray  to  ptj- 
ifibgreen  or  brown.  H.^2t|i  Analysis  6  eorresponda  in  formala  t(>  ]<Hit«-h3H; 
7,  8,  9.  iolite  +81^,  M&rignac;  0,  to  iolite  +jfel  Si'+6H,  Rammdiberg.  BR 
^rfaiteDS  and  fasee  on  «dgea.  Occttra  in  AuTergne  at  the  Pay- de-Dome,  ta  defos^ 
oaed  feldspar  porphyry  \  at  Seboeeboi^  in  granite.     Dottle  related  to  pkile  b 

om  near  Baden. 

Fahlunite,  Hisinger,  (AuaL  10^  11),  Bon*dorffit4  or  ffydrout  lolHe  0/  BontdofC 
(AnaL  12),  EBmarkiU,  Erdmann,  (AnaL  18),  CMorophifllU^,  JadEflon,  (Anal  HI- 
Tbese  are  Tery  aimilar,  oeeumng  oft^n  in  large  «  and  IS-stded  prisuM^  tbe  lbff»«f 
tbe  original  io1it«,  (nometimee  (>  inches  across),  with  basal  cleavage  oraallj  periM 
and  ftometiraea  mieuceous.  Folia  brittle.  Color  gray  or  grayiCT-greea,  gVMakk 
brown,  dark  olive  green.  Lustre  pearlw  G.  in  Falilnnit^  2*©— 3*79;  in  £Bntf> 
kite  2'709  ;  in  Chloropbyllite,  2*7115.  B.B.  fnae  only  on  the  thinnest  edges.  Boat^ 
dorflSte  and  Fahlynite  correspond  to  lolite-h^tt ;  E^arkite,  to  Iolite^8& ;  CShl*- 
ropbyllit*?  to  lolite-fsfi;  but  the  water  is  not  constant,  and  the  varieties  are  aei 
distinct  FaMunite  occurs  witli  iolite  at  Fahlun  ;  BtmtdorfftU  at  Aba  ;  }(mimrkik 
IS  from  near  Brevig ;  ChlorophtjlliU  from  Unity,  Me.,  and  Haddam,  Ot 

Gitjantolite,  Nordenskiold,  (Anal  15,  16)* — Forma  and  cleavage  ae  in  thelafi;  H. 
about  3  6,  bat  on  cleavage  surface  2 ;  G.  =2*862 ^2*879.  Greenish  to  dark  itet^ 
gray  ;  between  vitroouA  and  waxy,  approaching  submetallic  Formnla  if  part  otikt 
iron  is  peroxyd,  {fa  2  83,  f'e  1  Trtl),  eauivab>iit  to  Iolite  -fsH  B.B,  (iasee  with  10* 
tumescence  to  a  light  greenish  slag.  From  Tamela,  Finland,  in  a  gneiaioid  gfanita 
Crystals  large. 

Atpatioliie,  Scheerer,  (Anal  17).  In  priama  like  the  preceding,  but  eleavagt  kii 
distinct,  H.=s3'6.  G.=2*764*  Greenish  cray  to  whitish.  Liutrw  woak.  C^sas- 
position,  Iolite -|~^^^*4''^^-  B.R  infusible*  From  Krageroe  in  Norway,  with 
quartiE  and  iolite, 

Praseolita,  Erdmann,  (Anal  18).     In  prismi  with  basftl  eleavage,  Uke  Ikaihova 
Green,  with  lustre  greasy.     Fracture  flatrconchoidal  and  iplint*  rv      T?  ^^p.  k     G,= 
2754.     Composition  if  £ne  iron  is  peroxyd,  lolite-f-^fl,   I 
on  thinnest  edges  only  to  a  bluish  green  glaaa.     From  Brii^k  _  w«t, 

in  granite. 

Trm«t/<,  fAnal.  19).  Similar  to  Fahlar:  tie.  Color  blue,  green,  6.s=2^  fnmi^ 
la  given,  B'Si'+sHSi'.  From  Fahlun,  occurring  in  chlorite  state  tn^aiMiii 
larufe  as  hadeunts. 

-    Taanaiit  baa  analyi&ed  a  mineral  from  Canada  En*t    '  1?.,,.    1:..,,   s;,,;     1 
"2b  wM^  has  the  compo«itit>n  of  Wfifsiie,  aJTonli 

I  ll-M,  Hn  iraee,  Ca  1  '40,  Xi  2*25=99 '60.     A  relal  h 

^prsr^Uite,  Nordcnukiold,  (Anal  20).     In  prismatic  foriut*;  < 
M*wA*^.     G.^'i*^.     Pitrtly  black,  or  bluish,  liver- brown  or  dull 
alls,     <■  ■     .^'iia,     Compoaition   given,  K  Si-|~Xl  5iH-4LL      1 

b«et»iii  '  4I  in  a  strong  heat.     Soluble  in  muriatic  acid 

(rr-    "  ita     Pyrargtllitr-  :    -■* 1  ^  ,  ■  '*  >  :^^-^^  »  ^ 

1.  Q*J).     In  6'»i*! 
ir  LTay  And    &otn»  _  i 

given  I  !  5lt.     RB  whitens  and  intumeecea,  but  does  not  fiiaa.     i'n*^ 

a  red  1  .  ry  at  Mt,  Viescna.  Flcimfwsr  Valley,  in  jionibyry.    Von  Hancr 

•tatet  Lliui  LIm  specimen  had  no  appearance  of  alteration,    lie  refersoee  oH^i* 
mineral  here  may  not  be  correct 
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JberUe,  Svanberg,  from  Montalyan  near  Toledo,  Spain,  probably  belongs  here.  It 
occurs  in  large  six-sided  priams  with  basal  clcayage.  H.=2-6.  G.=2-89.  vitreous  to 
pearly.  Composition  according  to  Norlin,  (Ofv.  a£  K.  V.  Ac  Forh.,  1844,  219),  Si 
40-90,  41  80-74,  Fe  1647,  Mn  1-83,  Ca  0-40,  Ag  0-81,  ft  4-67,  Sa 0*04, fl 6-66=99-82. 
B.B.  fuses  to  a  dark  pearL 

JSvroniie  of  Thomson,  (Min.  L  884),  from  Canada,  near  Lake  Huron,  is  considered 
*n  altered  mineral  near  Fahlunite,  by  T.  S.  Hunt  Thomson  in  his  analysis  obtain- 
ed. Si  46-80,  Xl  88-92,  *e  482,  Ca  8-04,  fig  1  -72,  6  416=99-96.  Infusible.  Not  at- 
tacked by  acids. 


4.  MICA  SECTION. 

Oxygen  ratio,  (type  ratio),  1:1;  but  ratio  varying  to  1 :  |.  Struc- 
ture micaceous.^ 


Muscovite, 

(TVfi'+lfB)Sif 

Maboaroditb, 

(in  part),  (|ft'+ffi^  gii+nfl. 

PnLOOOPITS, 

(ffi-+ffi)Si 

BlOTITE, 

(ill"-KS)§i. 

Lkpidoute, 

(in  part),   (ft',^)  Sif 

" 

(»', »)  Sil 

« 

(Sl;  S)  5i. 

Lkpidomelane, 

(ift'+|B)SL 

The  micas  have  been  considered  as  either  monoclinic,  trimetric  or  hex- 
affonal.  But  Senarmont  in  his  recent  investigations  has  shown  that  mono- 
clinic  forms'  do  not  exist.  He  argues  this  from  the  fact  that  no  twins  have 
been  observed  in  which  the  terminal  faces  are  inclined  to  one  another,  while 
they  are  common  parallel  to  the  prismatic  planes  with  these  feces  in  one  and 
the  same  plane,  as  observable  by  optical  means  when  not  otherwise  apparent 

It  is  well  known  that  slight  admixtures  of  foreign  ingredients  change 
matly  the  axes  of  polarization ;  moreover  the  same  plate  often  varies  several 
aeflrees  in  the  apparent  optical  angle  in  different  parts. 

But  notwithstanding  the  variations  thus  occasioned,  there  is  still  a 
wide  interval  between  the  common  micas  and  the  phlogopites,  the  former 
Taryiog  in  the  angle  between  the  apparent  axes,  from  45^  to  78^,  the  latter 
not  ezceediuff  20^.  The  following  are  the  results  of  the  examinations  of 
micas  by  Silhman?  Jr.,  (Am.  J.  Sci.,  [2],  x,  372,  and  Senarmont,  (Ann.  de  Ch. 
et  de  Phys.  [3],  xxxiii,  391,  xxxiv,  171.  They  are  important  as  identifying 
localities,  independently  of  their  optical  interest. 

*  The  species  Margarita  and  Enphyllite  appear  to  be  hoino<Binorphoi]8  with  the 
Oiieas;  but  being  hydroufl  they  are  arranged  near  chlorite. 
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L   Observations  of  Siilinian^  Jr, 
1.   American  MuMcavite  and  Lepidolite  ;  Angle  from  66®  to  76® 


1.  New  York  Island,  4  m.  from  City,  violet  gray,  containing 

black  grains, 

2.  Royalston,  Mass.,  dark  brown,  fine  crystal, 

3.  ib.  ib  ib.  ib.  another, 

4.  Pennsbnry,  Penn.,  smoky  brown,  striated, 
6.  Philadelphia,  Penn.,  greenish  gray,  banded, 

6.  ib.  ib.     near    Fairmount,  smoky  brown;  re- 
sembles No.  4, 

7.  Oxford,  Maine,  light  brown, 

8.  Monroe,  Conn.,  brown  with  patches, 

9.  Royalston,  Mass.,  violet  brown ;  in  thick  plates, 

10.  Local  9  greenish  ffray ;  in  crystals, 

11.  Falls  road,  %^  m.  from  Baltimore,  transparent  brown, 

12.  Near  Ellicott's  MiUs,  Md.,  ib.  ib., 

13.  "  Jones  Falls,"  near  Baltimore,  blackish  green ;  symmetri- 

cally banded, 

14.  Greenneld,  Conn.,  greenish  yellow, 

16.  Haddam,  Conn.,  (^^rry  Hill),  clear  brownish  green, 

16.  Grafton,  New  Hampshire,  light  brown,  transparent, 

17.  Unionville,  Penn.,  white.  Corundum  locality, 

18.  Acworth,  N.  H.,  greenish  gray,  in  granite, 

19.  Grafton,   N.  H.,  another  specimen,  light  brown,   with 

quartz  and  tourmaline, 

20.  Templeton,  Mass.,  transparent  brown, 

21.  Orange,  Mass.,  ib.  ib,    beautiful  crystals, 

22.  Willimantic  Falls,  Conn.,  brownish  green,  transparent  in 

granite, 

23.  Peiinsbury,  Penn.,  brown  crystals ;  another  locality, 

24.  Royalston,  Mass.,  dark  brown  ;  2d  locality, 
26.  Grafton,  N.  H.,  light  brown  ;  3d  specimen, 

26.  Middletown,  Conn.,  brownish,  felaapar  quarry, 

27.  Chester,  Ilampdeu  Co.,  Mass.,  greenish  white, 

28.  Norwich,  Mass.,  greenish  yellow ;  Sjwdiimene  locality, 

29.  Pennsburv,  Penn.,  (Sd  local.),  brownish  green, 

80.  Goshen,  jSlass.,  greenish  yellow,  with  spodumene, 

81.  Greenfield,  N.  yT,  brownish ;  Chrysoberyl  locality, 

82.  Haddam,  Conn.,  brownish;  in  large  plates, 

83.  Gouverneur,  N.  Y.,  brownish- white,  in  boulder, 
84w  Templeton,  Mass.,  (2d  spec,^  transparent  brown, 
85.  Leiperyille,  Del.  Co.,  Pa.,  faint  ^eenish,  plicated, 
36.  Jefferson  Co.,  N.  Y.,  greenish;  in  a  boulder, 

87.  Hebron,  Maine,  light  brown,  transparent, 

88.  Norwich,  Mass.,  yellowish  erecn  transparent ; 

39.  Haddam,  Conn.,  ib.        ib. ;  Columbitc  locality, 

4a  K.  Chester, Westchester  Co.,N.  Y.,  yellowish  green  boulder, 

41.  Paris,  Maine,  ib.  ib., 

42.  ib.         ib.,  ib.  ib., 
48.  Brunswick,  Maine,  whitish  brown,  silvery, 

44.  Gouverneur,  N.  Y.f  fair  rose  color  ;  no  lithia, 

46.  Paris,  Maine,  whitish  green  ;  with  green  tounnaline, 

46.  ib.         ib.  ib.     another, 

47.  Orange,  N.  H.,  gray,  with  flattened  tx>urma1ine,  quartz  and 

feldspar, 

48.  Pounal,  Maine,  nearly  colorless  ;  lithia  ?  mica. 


Apparent  Aofle. 


56«  20'-66«  40' 

670  80' 

680-^90 

69° 

60<>  80'-61® 

60®-«2<>  80' 

62^  42'-680 

64°  80'-66®  80' 

66« 

66<»  80'-66<* 

66<»  80'-«6<»  4Ky 

66°  80' 

66<>  16'-660  80' 

66°  80'-67® 

67® 

670  30/ 

670-670  28' 

670  16'-670  80' 

68°  6'-680  20* 

69®  80^-690  40' 

69®  80'-69O  40' 

69°  30'-69O  60' 

69°  27'-70O 

6«o  40'-70O 

690-690  80' 

70O-7OO  SO' 

700-70°  80' 

70O  80' 

70O-7(»o  SO' 

70O-70O  80 

70O  45'-71' 

70O 

70O 

70O  16' 

70O  80'-7lo 

710-710  30' 

7lO40'-7lO60' 

710  46' 

710SO'-710  44' 

710  80-720 

720  15'-720  80' 

720  80' 

72O37'-72O50' 

780-780  5' 

740-740  80' 

730 

730  74' 

740  60-75' 
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4V.  Goshen,  Mass.,  yellowish  green ;  with  indicolite, 

.*)•».         ib.         ib.,  '  another, 

.*>!.  Lenox,  Mat»8.,  rose-colored  lithia  (?)  mica;  with  albite. 


Apparent  Angte. 

76®  30'-76O 
75^-76°  80' 


2.   American  Phlogopite. 


80' 


1.  Poi>e'8  Mills,  St  Lawrence  Co.,  N.  Y.,  glassy  transparent, 

2.  Edwards,  N.  Y.,  rich  reddish  brown, 

3.  St^  Lawrence  CoJ  N.  Y.,  yellowish, 

4.  Vrooinan'a  Lake,  N.  Y.,  in  Ion j;^  crystals  of  a  yellow  color, 
6.  Edward's,  N.  Y.,  rich  yellowish  hrowu  color, 

6.  Warwick,  Orange  Co.,  N.  Y.,  in  limestone,  yellowish, 

7.  Falls  of  the  Grand  Calumet,  Canada,  yellowish  green  crys- 

tals many  inches  long, 

8.  Pope's  Mills,  St.  Lawrence  Co.,  X.Y.,  large  cr^'stals,  fine  yel- 

lowish brown, 
y.  Edwards,  N.  Y. ;  2d  specimen,  yellowish  brown, 

10.  Charches  Mills,  Rossie,  X.  Y.,  resembles  the  Pope's  Mills, 

11.  Near  Skinner's  Bridge,  Kossie,  N.  Y.,  silvery  yellow  mica, 

12.  Carlisle,  Ma.<t8.,  rich  yellowish  brown, 
18.  Rossie,  N.  Y.,  near  Mrs.  Story's,  light  yellowish, 

14.  Pope's  Mills,  St  Lawrence  Co.,  brownish  yellow  hexagonal 

crj-stal, 

15.  Natural  Bridge,  Jefferson  Co.,  N.  Y.,  rich  vellow ;  associ- 

ated with  serpentine ;  same  as  analyzed  (>y  Meitzendorff, 
15.  bis.     ib.         ib.,  another  8p<^cimen, 
10.  Edwards,  N.  Y.,  white  silvery,  curved  crystals, 

17.  Vicinity  of  Rossie,  N.  Y.,  rich  yellow  brown  ;  probably  the 

same  as  Gouverneur, 

18.  EsHcx,  N.  Y.,  in  limestone,  de«i»  rich  brown  color, 

19.  Upper  Ottawa,  Canada,  reddish  yellow  transparent, 

'ly^.  Moriiih,  Essex  Co.,  N.  Y.,  very  dark  smoky  red, 

21.  (rouverneur,  N.  Y.,  brownish  copper  red;  Pope's  Mills, 

'12.  Somervillo,  N.Y.,  faint  brownish, 

23.  Burgess,  Canada  West,  bronzy,  almost  metallic,  semi-trans- 
parent if  thin;  opnke  in  plates  aline  thick;  slightly 
elastic  only,  found  with  apatite  in  sandstone, 

•24.  Franklin,  N.  5.,  bronzy  yellow, 

25.  Burgess,  Canada  West,  whitish  yellow, 

2«.  Fine,  St.  Lawrence  Co.,  N.  Y.,  very  darkoliye  brown, 

27.  Amit^v,  N.  Y.,  opake silvery  white, 

28.  Stcrlfng  Mine,  Morris  Co.,  N.  J.,  rich  yellowish  brown,  in- 

clining to  red:  in  limestone. 

29.  Snckasunny  Mine,  N.  J.,  deep  olive  brown,  inclining  to  yel- 
low ;  in  limestone. 

Newton,  N.  J.,  yellow  ;  imperfect  and  very  small;  in  lime- 
stone. 
I^ekwood,  Sussex,  Co.,  N.J.,  deep  olive  brown,  like  the  mica 
of  Fine,  N.  Y. ;  in  limestone. 
Nos.  20  to  27   are  less  transparent,  and  the  ol>servations  are  not  exact     Besides 
the  above  American  phlogopites,  there  is  another  foimd  at  OxIk>w,  N.  Y.,  abrownish 
olive  green  variety  at  Warwick,  Pa.,  of  about  10°  ;  a  reddish  coppery  variety  from 
St  Jerome,  Canada,  mentioned  by  Blake,  (j).  221.) 


70.70 

10°  f 
10°  f 
10°  80'-10O  50' 

11°? 

180-18®  12' 

18°  80' 

18°  80' 

18°  80'-14O 

14° 

14° 

16° 

16° 

15« 
16° 
15®  8«y-16®  80' 

16°  7 '-16°  16' 
16°  80' 
170  80'-18° 
Eatd.  16°-17° 

6°-7° 


Anglo  very  low. 
About  1 1° 
Al>out  10° 
Estd  10°-1«° 
10°-12° 


30. 


31. 
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Pb  CI  M177,  Fb  O  44-800,  MoUtnre  0*078=99*649. 

Bammelabeiv  found,  (Pogg.  Ixzxr,  141),  Pb  CI  52*45,  Fb  O  46'4S.   ]>eer«piUiUt  wWn 
hefttod.    B.B.  fuses  to  a  gnyiah-yellow  globule. 

From  the  old  mine  of  Cromford  near  Matlock,  with  eeraiine.  Ltfg«st  erystalf 
an  inch  square  and  one>  eighth  thick. 

MESDTPTTE,  BreiL    Chlorid  of  Lead.    Berzelite,  2>*y.    Kerasine,  BnidL    Cerasite. 

Trimetric ;  / :  1=102^  36'.  Obsened planes,  O,  /,  ^,  tl.  Oc- 
oiirs  in  fibrons  or  columnar  masses,  often  radiated.  Cleavage  /, 
hi^ly  perfect,  diagonal  less  perfect. 

H.=2*5 — 3.  G.=7 — 7-1.  Lustre  pearly  and  somewhat  ada- 
mantine upon  cleavage  faces.  Color  wnite,  with  a  tinge  of  yellow, 
red  or  blue.    Streak  white.     Feebly  translucent — opaque. 

€kmpo9itian,'-~¥h  a+2PbOsChlorid  of  lead  38*4.  oxyd  of  lead  61*6  Analyses  : 
1,  Berzelius,  (K.  Y.  Ac.  H.  182S,  Pogg.  i,  272,  and  Ramm.  1st  Supp.  24);  2,  Sehna- 
bcl,(ib.  8d  Supp.  78): 

1.  Pb  a  89*82  PbO  60'18=:100,  Berzelius  by  Kammelsbeig. 

2.  "     88-74  61-26=100,  SchnabeL 

B.B.  decrepitates  slightly,  and  readily  fusee,  producing  a  globule  of  a  deeper  yel- 
low color  than  the  original  specimen.  On  charcoal,  lead  may  be  obtained.  Treat* 
•d  with  peroxvd  of  copper  and  salt  of  phosphorus,  the  flame  assumes  an  intensely 
blue  color.     Easily  soluble  in  nitric  acid. 

This  rare  mineral  occurs  at  the  Mendip  Hills,  in  Somersetshire,  on  earthT  black 
manganese.  Also  at  Tamowitz,  Silesia,  in  clay  in  opaque  prismatic  crystals ;  and 
near  Brillon  in  Westphalia. 


B.  Hydrous  Oxyds. 

DIASPORE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water  8  :  1.    Trimetric. 
DiASPoas,        Si  tL  Maqakitk,         Hn  H.  (f  Stn  1^). 

GomiTE,  ¥e  fi.  t  PouANiTB,       t  IStn  & 

LIMONITE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water  2  :  1. 
LmoNiTB,        Fe*  fi*. 

BRUCITE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water,  1:1.    Hexagonal. 

Bructtb,  ftg  ^  GiBBsrrK,  Si  "S}. 

Appendix. — ^VoLKNERrrs,  fig*  il+16fi. — Psilomklank,  &Un'  II. — Wad. 
Oomlnnation  of  Oxydt  and  Chlorid$, — Ataoamite,        Cu  Cl+sCu  fi. 


DIASPORE.     Hauy,    Dihydrate  of  Alumina,  Thmn,    Stephanite. 

Trimetric.    /.•  7=93°  52',  0  :  11=147°  38',  a:h\  e=0-634  :  1 
:  1*07.     Observed  planes  as  in  the  figures. 
0\    1=139°  3'.     1    :  1  (ma3.)=126O50'.   t| :  tl=109°  C. 
<?:l2=U5°l'.      1    :  l(brach.)=122°46'.   ^2  :  22  (ov  ?*•)  123°  48'. 
O  :  11=149°  21'.    li  :  I2  (mac.)  =151°  54'.  ia  :  t%  (ov  n)  129°  54'. 
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Crystals  usually  thin  flattened  prisms, 
sonietimes aeieular ;  common l^implaii ted. 
Cleavage  /?,  eminent ;  also  *2    less   per- 
fect.    Occurs  foliated  massive. 
ir.=0-5-7.  (t.=3-3-3-5;  34324,  ITaiiy; 
3-452,  Diif. ;  3-30— 3*34,  Schemnitz  dias- 
p<.>re.     Lustre   brilliant  and   pearly  on  i 
cleavage  faces ;  elsewhere  vitreous.     Co- 
lor greenish-gray  or  hair-brown,  yellow- 
ish to  colorless,  sometimes  violet-blue  in 
one  direction,  reddish  plumb-blue  in  an-     schemniu. 
other,  and  ]>ale  asparagus-green  in  a  tliird.     Wlicn  thin,  translu- 
cent— subtranshicent.     Very  brittle. 

Composition. — Xll^=86*l  alumina,  14'9  water.  Analyses:  1,  2,  Diifr6noy,  (Ann. 
dM  Mines  [8].  x,  677.  1837);  3,  IIes8,(Pogg.  xviii,  266);  4,  Damour,  (Comptcs  Rend, 
xxi.  322; ;  rt,  Liiwe,  (Pogg.  Ixi,  307);  C,  7,  J.  L.  Smith.  (Am.  J.  Sci.  [2],  xi,  68) ;  8, 
Damour.  (L'Institut,  1853,  78) : 

290,  Ca  and  Mg  1  •64=98-29,  Duf. 
1-39,  Ca  l-9«=:97-96,  Du£ 

=100,  Ilosa. 

unattacked  6*80=100*«1,  Dam. 

^=100  131,  Lowe.     G.=3-808. 

0-82  Ca.  fig,  <ratfr=98*88,S.  6.8*45. 
0-26    Ca  0 •35=99-42, 8. 
Si  0-43=99-72,  Damour.    G.=8-464. 

In  a  matrass  decrepitates  strongly  and  separates  into  small  white  scales  ;  finally 
yiflds  water.  B.B.  infusible.  With  borax  and  salt  of  phosphorus  dissolves  slowly 
to  :i  clear  colorless  glass.  Not  acted  on  by  soda.  A  fine  blue  with  cobalt  solution. 
N</t  .it  all  altered  by  concentrated  and  boiling  sulphuric  acid,  except  after  oaldiiA- 
tioii. 

( K-<Mir9  in  chlorite  slate,  near  Koroibrod,  district  of  Katharinenburg  in  the  Ural, 
awl  tit  Schemnitz  in  veins  between  dolomite  and  limestone ;  also  at  Broddbo  near 
Fiihlun  ;  with  corundum  in  dolomite  at  St.  Gothard ;  at.Gumuch-dagh  and  Manaer, 
Aoirt  Minor,  and  the  Grecian  Islands  Naxos,  Samoa,  and  Nicaria,  with  emery,  aa 
detected  by  J.  L.  Smith. 


£1 

I^ 

fe 

1. 

Siberia, 

74-66 

1458 

Pe  4-61 

2. 

78-98 

1613 

"  0-62 

8. 

Miask, 

86-44 

1456 

4. 

Siberia, 

79-91 

14-90 

5. 

Schemnitz, 

8.V131 

15-00 

0. 

Gumueh- 

dag}] 

,83  12 

14-28 

0-66 

7. 

Naxos, 

82-94 

1481 

106 

8. 

Bahia,  S 

A., 

84-02 

14-59 

Pe  0-68 

GUTIITTE,  Beud.  Pocheisenerr,  (in  part).  Nadeleisenerz,  I^avm,  Pyrrhoeiderite, 
/lawt.  Onegite.  Lepidokrokite.  Sammetblende.  Stilpnosiderite.  Rubin- 
glimmer.    Eisenrutil.     Chileit,  Breith, 


o 

() 
o 
o 


Trimetric.  /:  7=1)4^52',  B.  and  M.  (95°  14',  Levy,  96°  Yorke), 


U=140°  33',  a\h:  (•=0-66  :  1  :  1-089. 

33  =  115**  44^     (9:1  ?,=1480  48'.  I2  :  l2(mac.)=151o  35  , 

12=143°  55'.     O  :  $|=12P  8'.  H  :  n  =  lZ(P  40'. 

1 =138°  6^        l:l(brach.)=121°  4'.  tS  :  r(ov.tl)==  122*^  52\ 
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In  prisms  longitudinally  striated, 
and  often  flattened  parallel  to  the 
shorter  diagonal.  Cleavage :  bra- 
chydiagonal,  very  perfect.  Also 
fibrous;  renifbmi;  foliated  or  in 
scales;  massive. 

n.=5— 5-5.  G.=40— 44.  Lus- 
tre imperfect  adamantine.    Color 
yellowish,    reddish,  and  blackish- 
brown.     Often  blood-red  by  trans- 
mitted light.     Streak  brownish-yellow — ochre-yellow. 

Composition. — S'o  &=Peroxyd  of  iron  89*89,  water  10*11.  Analyses:  1-6,  Ko- 
bell,  (J.  t  pr.  Cbem.  i,  181,  819; ;  6,  Brandes,  (Nog.  Geb.  in  Rheinl.  Weetph.  i,  868); 
1,  Breithanpt,  (J.  t  pr.  Chem.  xix,  108);  8,  Yorke,  (PhiL  Mag.  [8],  xxvii,  264): 

¥e         H 
1.  Lepidohrohite,  Oberkirchen,  90*63 
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2.  "  H.  Zng. 

8.  G'6thite,YA%eTie\d,, 

4.  SHlpnotiderite,  Amberg, 

6.  J/a«nV,  Maryland, 

6.  Leptdokrokite,  H.  Zng, 

7.  CAt7ri>,  Chili, 


9*47=100,  Kobell 
85*66     1 1  '50,  Hn  2*50,  §i  0*85=100,  KobelL 
86*86     1 1  -88,  Un  0*61 .  Si  0-85,  Cu  0-90=99-99.  K. 
86-24     10*68,  P  1  -08,  Si  2-00=100,  KobelL 
86*82     10-80,  Si  2*88=100,  KobelL 
88-00     10*75,  Mn  0*50,  Si  0*6=99*76,  Breithanpt. 
88*5       10*8,  Cu  1-9,  Si  4*8=100.  Breithanpt 
a  Crjfstala,  Lostwithiel,  G.4-87,89*65     10-07,  Uu  0*16,  Si  0*28=100*06,  Yorke. 
Before  the  blowpipe  the  varieties  act  like  limonite. 

Tlie  Lepidokrokite  occurs  in  minute  radiating  crystals,  or  granular  scales  and 
feathery  aggregations,  imbedded  in  fibrous  red  oxyd  of  iron,  in  quartz,  and  in  no- 
dules of  chaiecMlony.  It  has  been  found  at  Spring  Mills,  Montgomery  County,  Pa. 
The  O'othite  of  Eiserfeld,  in  the  County  of  Nassau,  occurs  in  foliated  crystallizations, 
{JRvhinglifnm^r),  of  a  hyacinth  red  color,  with  brown  hematite.  Other  localities  of 
Gdthite  arc  at  Clifton/near  Bristol,  near  Lostwithiel,  and  Botallack,  in  Cornwall, 
and  at  Lake  Onega  {Onegite)  in  Siberia,  at  Oberkirchen  in  Westerwald,  Zwickau  in 
Saxony,  Eiserfeld  in  Siegen,  Przibram,  Ac.  A  capillary  variety  (Sammethlende) 
occurs  at  Przibram  and  elsewhere.  Stilpnotide-rite  occurs  amorphous  and  stalactitic 
or  massive.  U.=4  5 — 5.  6.=3'6— 8*8;  pitch-black  and  blackish-brown.  Some 
■pecimens,  according  to  Vauquelin's  and  UUmann's  analyses,  are  Limonite.  The 
Atmmeible^ide  has  been  called  Przihrcanite,  from  Przibram",  where  it  occurs. 


M^VNGANITK   Gray  Manganese  Ore.    Gray  Oxyd  of  Manganese.    Acerd^se,  Beud. 
Grauer  Braunstein.    Manganese  Oxyd6,  H.     Newkirkite,  Tkom9on, 

Trimetric.    /:  7=99°  40',   O  :  It =147°  %'\  a\h:  c= 0-6455  : 
1  :  1*185.     ITemihedral  in  plane  |2. 
O  :  2i=127o  46'.     O  :  22=128°  18'.         Is 
O  :  18=146°  9*.       0  :  15=151°  25'.  t2  : 

O  :  12=144° 59'.  1 :  l(mac.)=130°49'.  tj  : 
O  :  1  =139°  49'.  l:l(brach)=120°  54'.  is  : 
Twins :  plane  of  composition  It.  Cleavage  :  n  very  perfect,  /per- 
fect. Crystals  longitudinally  striated  and  often  grouped.  Also 
columnar  and  granular. 

1I.=:4.     (T.=r4-2 — 4*4.     Lustre  submetallic.     Color  dark  steel 

Stiy — iron-black.    Streak  reddish-brown,  sometimes  nearly  black, 
paque ;  minute  splinters,  sometimes  brown  by  transmitted  light. 
Fracture  uneven. 


:  l3(mac.)=162%39' 
«2(mac.)=134°  14^. 
?^(br.)=118°48'. 

:  n  (br.)=136°  54'. 
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Comp0»itwiL—Un^^Un  Bft'79,(=Mn  6 2 -7 ft,  O  27  22),  It  10'2L  AnalyBeB:  1,  Arf- 
^edsoD,  (Schw,  J.  xxvi,  26'i);  2,  Omdiu,  (ib.  rlH,  2U«);  3,  4.  Turner,  (Edmb.  Traus' 


11828): 


1.  We«t  OothUnd*  8tfi»2  10i)8,  ArfTfld«on. 

2,  IhleTeld,  6286  27-64  9  50.  Grnelin. 

a.         "  6268  27  22  lolu,  (by  low),  Turner. 

4.        "  62-77  27*13  1010,       "        Turiier. 

B.R  alc^ne  fusible ;  with  borux  vie1d«  *  Tiolet-blue  globule.  Im^olnye  In  nitric 
eid;  in  murifttic  acid  give4  ufTcbloriQc,  and  dlfiAolven  without  a  res]da«. 

Oecurt  in  vdus  trftrerBin^f  porphyry,  uft^otiated  with  cttk-areooB  epar  and  heavy 
,  at  Ihlefeld  in  the  HartjE;  also  at  Umcnau  and  Ocbrenstoek  tnTburitigia;  in 
ieczuhire;  at  Utidi^aaee  in  Sweden,  aud  Cbrigtiansfiud  in  Norway. 

J^ewkirkttc,  according;  fo  Lottaotn,  i«  nothing  but  man^atiite.  Volger  eodeaYOrt 
}  'how  that  the  analyfte*^  of  mauganitc  arc  doubtful  with  regard  to  thv  water,  and 
rutiably  correapood  t<>  Mn  tP,  hko  Xauthojiidciriio,  {8tud.  at.  Entw,  891). 

Altered  FoRMs^  — By  hifte  of  water  ebtirigea  to  pyrolusite,  baueiimnnit<>,  or  brau- 
iit€;.      VarvnriU  of  R.  Phillips,  from  Warwi^^kshire,  ifl  coasidered  an   altered  man- 

aiU.  eoneixting  larg^^ly  of  pyroUistte.     Anal^iieby  Phillipa  afforded,  Mn  63*8.  0 

"7.  S  5X).  Breithacipt  observed  a  crystal  witb  nearly  the  aogles  of  ^ianganit«, 
Uing  I:  /^eo**  24'  and  JI9°  W,     IL=2*6— 8.     G.=4"2ei3 — 1-623. 

POLLANITE,  Breit 

Trimetric.     /:  7=92^  52  ,  0  :  ll-Ul^  43' ;  a  :  h  :  c=0'6317  : 
:  r0513.      Observed  planes  O,  /,  t\  iA^  i%  fj,  1?,  2?.  H  :  li= 
118°,  O  :  11=149*^.     Cleavage  :  brachydiagnTxal,  perfect 
H,=^6-5— 7.     G.-4*84 — 4-88.     Ilesembles  pyrolmite. 

09mpo*ttinn. — Plattner  obtained,  (Pofg.  Ixi,  192), 

AaMn  87'274,    0  12111,   Fe  and  Xt  0  1 6ft.  qiiart.x  «'132;  ft  rt'SlS^lOO, 
Eld  thia  ui  the  coinpo*itjon   of  pyroluaitc,  or  Mn.     But  neeording  to  Volger  (Stud. 
,  l<^tw.  Min.)  it  ifl  an  altered  Mflft.  )tb4*ing  inomorphouB  with  Gbthite. 
Ocean  near  Flatten  in  Bohemia,  aUo  at  Scbueeborfi;,  Oeyt^r,  and  Johanngearg«n> 
dirndl  in  Saxony,  and  in  8iegen ;  near  Schwarscnberg,  and  near  llmeoaii  in  Tliurin^ai 

LIMOKITE.  B^ud,  Brown  H«inatit«.  Brown  Iron  Ore.  Hydrom  Peroxyd  of 
Iron.  Brrtwn  Ochre.  Iron  Stone.  Yellow  Clay  Iron  Stone,  Braanei»onBtein^ 
TlionetMnBteiD,  W,  Gelborde.  Eisoooicydhydrat.  Brauner  GlaskopL  Bog 
Ircm  Or«.     Rasenoifentein  (bog  ore)t  Moraiterx,  Bumpferz      BohueriL 

P  Usually  in  atalactitic  and  botryoidal  or  niammillary  forms, 
^  iviug  a  fibrous  or  Bubfibrmts  stnictnrc  ;  also  massive  and  occasion- 
iJly  eartliy. 
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H.=5 — 5'5.  G.=-3'6 — 1:.  Lu8tre  silky,  often  submetallic  ; 
sometiiTies  dull  and  eartliy.  Color  various  shades  of  brown,  com- 
monly dark,  and  none  bright.     Streak  yellowish-brown. 

CoinpowVton.  — Pe'it'=PeroxT(l  of  iron  86*6,  water  14 •4=100.  The  bog  iron 
ore  in  often  mixed  with  phoHphates,  (sometimes  10  or  11  per  cent.),  and  also 
with  some  salts  of  organic  acids  formed  in  marshy  ground.  Analyses :  1,  2,  Kobell ; 
8,  4,  Karsten,  (Arch,  xy,  1);  5,  Hermann,  (J.  t  pr.  Ch.  zxyii,  58): 

9e  £[         5i 

I.  Verm,  JibroM,            88-38  15-01  1-61=100.  Kobell. 

%  Siegon,Pt<cAyOre,     82*87  1846  0*67, ?  8-00, Mn,  Cu. 6a traee=lOO,  KobelL 

8.  Bog  ore,  NewYork,  66-33  26-40*  280,  *'  012,  i'e  3-6,  Mn  0-75=100,  Karsten. 

i.       "       Noumark,       57-60  29-50*  8  60,  "  3  90,   "10-8,     "    1-75,  Sand  2*2 -75.  Kar. 

5.       "      Novgorod,      32-75  13-00  Hn  100,^3-50, humic acid 26, Sand 47  6,  Uer. 
»  With  organic  flubNtaocei. 

Hermann  writes  for  the  last  (his  Quellerz)  the  formula  Pe  l3[*=^e  74*8,  fi  25*2. 

Avery  pure  stalactitic  limonite  from  Amenia,  N.  Y.,  gave  Beck,  (Min.  N.  Y.  p. 
88),  Peroxyd  of  iron  82-90,  silica  and  alumina  3-60,  water  18-50,  with  a  trace  of 
oxyd  of  manganese.  In  a  limonite  (bohnerz)  from  Staatswald  Hardt,  WOrttemberg, 
A.  Midler  found  (J.  £  pr.  Chem.  Ivii,  124)  0-05  per  cent,  of  chromic  acid,  and  0-03 
per  cent,  of  vanadio  acid. 

In  a  matrass  yields  water.  B.B.  blackens  atnd  becomes  magnetic  and  thin  splint- 
en  fuse  ;  with  borax  gives  an  iron  reaction.    Dissolves  in  warm  nitro-muriatio  acid. 

The  followin(|r  are  the  principal  varieties  of  this  8i>ecie8.  Brown  hematite  includes 
compact  mammillary  and  stalactitic  varieties.  Scaly  and  oehrey  brown  iron  ore  are 
decomposed  earthy  varieties,  often  soft  like  chalk  ;  yellow  ochre  is  here  included. 
Bog  iron  ore  is  a  orittle  or  loosely  agsp-egated  submetallic  ore,  occurring  in  low 
marshy  grounds.  It  proceeds  from  the  decomposition  of  other  species,  and  often 
takes  the  form  of  the  leaves,  nuts  or  stems,  found  in  the  marshy  soil.  Brown  and 
jfMow  clay  iron  stone  are  hard  and  impure  from  admixture  with  clay  or  iron. 

Limonite  occurs  in  secondary  or  more  recent  deposits,  in  bens  associated  at 
times  with  spathic  iron,  heavy  spur,  calcareous  spur,  aragonite,  and  quartz; 
and  often  with  ores  of  manganese. 

Found  in  Cornwall.  Clifton,  Sandloge  in  Shetland,  in  Carinthia  and  Bohemia,  at 
Siegen  near  Bonn,  and  at  Villa  Rica  in  Brazil  The  bog  ore  forms  large  beds  in 
Gkrmany,  Poland,  and  Russia. 

This  oro  is  abundant  in  the  United  States.  We  mention  a  few  only  of  its  looalitios, 
and  would  refer  io  the  variouf^^colo^icul  reports  formore  eonij>lete*listj».  Kxtonsivo 
beds  exist  at  Salisbury  and  Kent,  Conn.,  alno  in  the  neighboring  towns  of  Ii<>ckninn. 
Fishkill,  Dover,  and  Amenia,  N.  Y.,  and  in  a  similar  situation  north  at  Richmond 
and  Lenox,  Mass.  At  Hins<lale  it  is  the  cement  in  a  conglomerate  quartz  rock.  It 
ia  very  abundant  at  Bennington,  Vt.,  also  at  Monkton,  Pitt«ford,  Putney,  and  Ripton, 
of  the  same  State.  Xuntucket  and  Martha's  Vineyard  are  othor  localities ;  also 
near  Tinder's  Gold  Mine,  Louisa  Co.,  Va,  there  is  an  abundant  deposit ;  at  Birm- 
ingham and  elsewhere,  Mo.  The  argillaceous  varieties  are  ubuixiunt  in  Pennsyl- 
Tania,  near  Easton,  and  through  the  Lehigh  range  in  Fayette  Co.,  at  Annstroiicr, 
XJpi>er  Dublin,  and  in  Washintrton  Co.  In  nodules  from  one  inch  to  a  foi>t  in  diam- 
eter, it  is  met  with  at  Bladensburg,  Md. ;  also  in  gravel  hillA,  near  Marietta  in 
Ohio.  An  ar^illuci'ou8  ore  is  also  found  on  Mount  Alto,  in  the  Blue  Ri(lg<',  in  Shen- 
andoah ('o.,  Va.,  and  in  Chatham  and  Nash  Co.,  N.  C. :  also  near  the  Iron  Moun- 
tains, Missouri. 

Limonite  is  one  of  the  most  ini]M>rtant  ores  of  iron.  Tlie  pig  in>n,  from  the  purer 
Tarieties.  obtaine<l  by  smelting  with  charcoal,  is  readily  convertible  into  stevl. 
That  yieldeil  by  bog  ore  is  wliat  is  termed  cold  •hort,  owing  to  the  phosphorus 
present,  and  cannot  therefore  be  employed  in  the  manufacture  of  wire,  or  even  of 
•licet  iron,  Imt  is  valuable  for  casting.  The  hard  and  compact  nodular  varieties 
are  employed  in  polishing  metallic  buttons,  <fr<*. 

Turgltfl  Ih^TXWKUii,  a  reddish-brown  mineral  from  the  Turginsk  Copper  Mines  in 
:  the  Urals,  and  the  Altai  afforded  Fe  9415,  H  5*85,  whence  the  formula  Fo'  A 
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=»e9qaozjd  of  iron  94*7,  water  16*8.  G.=8*64 — 3*74.  It  may  be  only  a  red 
htMuatite. 

Kaiiphite,  IvanofT.  A  mixture  of  brown  iron  ore,  oxyd  of  manganese,  and  sili- 
cate of  zinc  with  lime,  from  Ilungary. 

Altered  Forms. — By  deoxydation^  through  organic  matter,  if  carbonic  acid  is 
present,  may  form  spathic  iron,  (Ca  G).  Jiy  losing  water  becomes  hematite,  (Pe). 
Hematite  occurs  as  pecudoniorphs  after  limonite.  This  species  forms  numerona 
]«eadomorphs  of  other  species,  (see  under  Chemical  Mineralogy). 

Xanthosiderite,  R  E.  Schmid,  (Pogg.  Ixxxiv,  495). — In  fine  needles  or  fibres 
stellate  an<i  concentric  Golden  yellowish-brown  to  brownish-red,  silky  or  greasy 
in  lustre.     H.=2-6. 

Compotition, — Pe  tP.     Analyses  by  E.  R  Schmid,  (loc.  cit.): 

Po        ;^      »n      5i         £[ 

1.  Yellow,  74-96     1-32     1-82     2-61     15-67=96-28, 

2.  Br<wn,  7500     1*51     1-33     5*02     14*10=96-96, 

leaving  a  loss  due  to  undetermined  carbonate  of  lime,  magnesia,  alkalies,  antimony, 
&nd  lead  or  bismuth,  present  as  impurities. 

Occurs  associated  with  manganese  ores  at  Bmenau. 

BRUCITR  Native  Hydrate  of  Magnesia,  Bruce's  Min.  Jour,  i,  26.  Native  Mag- 
nesia, Cleav.  Talk- Hy drat.  Magnesia-hydrat.  Magn6si6  Hydrat^e,  H.  NemA- 
lite,  Amianthoid  Magnesite,  A^v/^a//,  Am.  Jour.  Sci.  iv,  19,  1822. 

Rhombohedral ;  li  :  ^=82^  15',  O  :  R  ^^^ 

=119° ;  «=l-527.  Observed  angles  O :  R 
=119°— 119°  55',  0 : 2/^=105^  30'.  Cleav- 
age :  basal,  eminent,  folia  easily  separable. 
l.'Siially  foliated;  massive.  Also  fibrous, 
fibers  separable  and  elastic.  ^         ^        ^2 

H.=l-5.  G.=2-35,  Haidinger.  Lustre 
pearly.  Color  white,  inclining  to  gray,  blue,  or  green.  Streak 
white.  Translucent — ^subtranslucent.  Sectile.  Thin  laminss 
flexible. 

Compotiiion. — ^iSlg  tt=MagneRia  68*97,  water  81*08.  Analyses  by  Bruce,  (Min. 
Jour,  i,  26);  Wnrtx,  (This.  Min.  3d  edit.,  682);  Stromeyer,  (Untersuch,  p.  467); 
Thomson,  (Min.  i,  157),  J.  D.  Whitney,  (Jour.  Bost.  Soc.  Nat.  Ilist.  1849,  p.  86), 
Wurtz,  (loc.  cit.)  Rammclsberg,  (Pogg.  Ixxx,  284): 

.    Hobokea.    Uobokcn.    SfrinanesM.  Hoboken.  Swinanesf. 
Mg    70 
A       80 
An- 
te     —            0*47            ilR        0*116      ]    ^'^^           4*65                6*68  4-06 
Ca     —           019         C410               Si  0-27 


6911 

66*67 

68*346 

67-98 

62-89 

80*42 

8()-89 

8<)'902 

80-96 

28*86 

1*57 

0fi37 

I    1*67 

0*47 

1-lR 

0*116 

^4*65 

0*19 

C410 

Nemai4U, 

yemaUU. 

66-06 

64-86 

80-13 

29*48 

100,R  100*00,  W.  10000,8.  100*(X),S.  100*51, T.  100*00,  Wli.  101*81, W.  98*66,  B. 

The  fibrous  variety  is  called  Nemalite. 

B.B.  loses  weight,  bocomos  opaauc  and  friable,  but  does  not  fuse.  In  the  ma- 
trass gives  off  water.  Entirely  soluble  in  the  acids  without  effervescence;  giret 
the  test  of  magnesia. 

Brucite  nccoinpanics  other  mai^ncsian  minerals  in  serpentine.  Occurs  in  consid- 
erable veins  traversing  serpentine,  at  Swinaness  in  Unst,  one  of  the  Shetland  Islet, 
where  it  is  sometimes  found  in  roj^ular  crystals ;  at  Pyschminsk  in  the  Urals,  and 
at  Goujot  in  France.  It  is  also  found  in  tlie  same  roclt  at  Hoboken,  N.  J.,  opposite 
the  city  of  New  York,  in  veins  which  are  sometimes  an  inch  in  width,  rarely  in 
minute  polished  crvstftlss,  n.s  nlx>ve  fijnire;  also  in  Richmond  Co.,  N.  Y.,  and  on  the 
peninsula  east  of  New  Rochclle,  Westchester  Co. 
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The  fibrous  yariety  (nemalitc)  occurs  at  Iloboken,  and  Xettes  in  the  Yoflges. 
This  mineral  was  discovered  and  described  by  the  late  Dr.  Bruce  of  New  York. 
Altered  Forms. — Changed  through  carbonated  waters,  to  hydromagnesite,  as  at 
Hoboken. 

GIBBSFTE,   Torrey,  N.   Y.  Med.  and  Phys.  Jour.  1,  68.    Hydrargillite,   (?.   JUie, 
Pogg.  zlviii,  564.     Felsobanyite. 

Hexagonal ;  in  small  crystals  with  replaced  lateral  edges  and 
eminent  basal  cleavage.  Planes  vertically  striate.  Occasionally 
in  lamello-radiate  spheroidal  concretions.  Usnally  stalactitic  or 
small  mammillary  and  incrnsting,  with  smooth  surface  and  often 
a  faint  fibrous  structure  within. 

n.=3— 3-75.  G.=2-3— 2-4;  from  Richmond,  2-385,  B.  Silli- 
man,  Jr. ;  Hydrargillite  of  the  Ural,  2-287,  Hermann.  Color 
white,  grayish,  OTeenish,  or  reddish-white.  Lustre  of  O  pearly  ; 
of  surface  of  stalactites  faint  Translucent  A  strong  argillaceous 
odor  when  breathed  on.    Tough. 

Oompontion, — Sl£[^=Alnmina  65'56,  water  84*44  Analyses :  1,  Torr«y,  (loc  cit.) ; 
%  8,  4,  B.  Silliman,  Jr.,  (Am.  Jour.  Sci.  [2],  vii,  411) ;  6,  6,  Soiith  and  Brash,  (Am. 
Jour.  Scl,  [2],  XYi,  51,  1858);  7,  Hermann,  (J.  t  pr.  Chem.  xl,  11);  8,  Kobell,  (J.  t 
pr  Chem.  zli,  and  1,  491) : 

H  tL  P 

1.  Richmond,  Mass.,  64  8        84*7  =99-5.  Torrey. 

2.  "  68-446    84-477      &g  OS.  insoL  1-777=100,  B.  a  • 

8.  "  64-955     84-f»78     0590 Sg  OS,  inaol.  -082=100,  B.  a 

4.  "  64-160     84 151      trace  AeO-S,  insol.  1-627=100-288,  B.  a 

5.  "  64-24       33-76        5i  1  -38,  P  057,  SEg  0-10,  ¥e  /r=100, 8.  A  B. 

6.  "  63-48       34-68         "  1-09,  "  /r      "     0-06, " /r=99-30,a4kB. 

7.  -Hyrfrar^.,  Ural.       64*08       3454       1-48=100,  Herm. 

8.  "  Villa  Rica,  65*6        844         =100,  Kobell 

Silliman,  Jr.,  did  not  find  the  phosphoric  acid  attributed  to  the  Gibbsite  by 
Hermann,  and  ascertained  that  the  silica  of  Thomson's  analyses  was  due  to  a  mix- 
ture with  allophane,  with  which  mineral  it  is  often  associated.  More  recent  results 
eonfirm  this  fact.     The  species  hydrargillite  therefore  falls  into  Gibbsite. 

In  a  matrass,  yields  water.  B.B.  infusible  ;  on  charcoal  decrepitates,  becomes 
oj^aqne,  and  crystals  exfoliate;  phosphoresces.  A  fine  blue  with  cobalt  solution. 
Dinolyes  wholly  in  concentrated  sulphuric  acid. 

The  crystallized  gibbsite  (hydrargillite  of  authors)  was  discoYored  by  Lissensko 
in  the  Schischimskian  mountains  near  Slatoust  in  the  Ural.  The  larger  crys- 
tals were  1  to  2  inches  long.  This  species  occurs  with  corundum  at  Gumuch-dagfa, 
Asia  Minor;  also  on  Corundum  of  Unionville,  Pa. ;  in  Brazil,  resembling  warellite. 
The  stalactitic  occurs  at  Richmond,  Mass.,  in  a  bed  of  limonite ;  also  at  Lenox, 
Mass. ;  at  the  Clove  mine.  Union  Vale,  Duchess  Co..  N.  Y.,  on  limonite ;  in  Orange 

Co.,  N.  y. 

^  This  species  was  named  after  Col.  George  Gibbs,  the  original  owner  (aft«r  ezten- 
sire  foreign  travel)  of  the  large  Gibbs'  cabinet  of  Yale  College. 

Appendix  to  Hi/di^is  Oxyds. 

VOLKNERITE,  Hermann^  J.  t  pr.  Chem.  xl,  11,  and  xlvi,  257. 

Ilexagonal.  Cleavage:  basal,  eminent;  lateral, distinct.  Also 
lamellar  ma^ive. 

G.=2-04.     Color  white.     Lustre  pearly,  and  feel  greaej. 


HTBBOITS  OXTBfi. 


155 


lifiaii,— ilg'X!4-!flB:,=AlumiDa  16-29,  magneiiiA  38^15.  water  45'66=liX). 
Analyiia  bj  Hermiinn  (luc,  cit.)  Mg  37*07,         Si  16H5,         tt  46-87=100. 

In  &  niatruM  jiekis  uiiicli  water.  B.B>  exfoliut^^a  Aoniewhat  anJ  give*  out  light, 
but  infusible.  A  w&kk  rotie-rfd  with  cobalt  gulution.  With  lh(3  Ouxea  iiitumeaees 
ftnd  atTurdd  a  clear  oolorlofis  gflasA. 

Oecurs  at  the  miaea  of  Schiiobimsk^  district  of  dUtoiut,  implanted  on  tulc  schUt. 
Namod  in  hoDor  of  Captain  Volkaer, 

Jfydrotalcite  of  Hochstetter*  (J.  f.  pr.  Ch.  wxvii,  S7fi)  is  refijrred  to  Yolknerito  by 
nermnnii,  {ib.  xlvi,  287,)  piirt  of  th«  atumtDa  being:  replaved  by  pcmxyd  of  iron, 
^Mg*(3fcl,  We)  -{-16U.  It  is  a  foliated  pearly  niinerat,  tranglucent,  or  in  thin  folia 
tran&pareut,  with  a  greaey  feel,  mid  hardiiea*=2'0.     Haebstett^r  obtaiaed 

il  12-00,       Fo6iH),       figStt-SO,       fl32'O0,         C  10&4,         insoluble  1-20^=9  9 'fiO, 
It  occurs  at  Snanun  in  Norway. 

MonghiU  of  Shepard,  (Aiu.  J.  Sot.  [2],  xii»  SIO),  roacmbles  Tolkncrite,  and  ig 
probably  the  same  compound.  Hie  color  ii  white ;  lustre  faint,  pearly.  H.^2-5. 
G,^'ii>-2-h       It  IB  th«  material   of  p^iendomorplKms  333  ^^ 

apind,  near  Oxbow,  and  in  KoAsie  neiir  Sonitri-ville, 
8l  Lawrence  Co.,  New  York.  The  crystala  are  in  all 
CondiUoDs  from  tlie  pnre  spinel  to  oetahedronHi  with 
roiioded  edges  and  pitted  or  irregiihir  surfaces,  and  it 
Also  ocoura  in  flattened  nodnle^n  The  i^urfucea  are 
aoinetimea  »oft  and  altered,  when  tlie  ed^i*«  or  angles 
tuiv«  the  hardnesi  of  Rpin«l.  Mr.  S.  W.  Johnson,  who 
baa  red«aeribed  the  mineral,  obtained  in  one  analysts, 
(Am,  Jour.  Bel.  [2],  xii,  863),  itl  19-743,  Mk' 3<^'ii9'J, 
tJ  8*468,  insoluble  ap"iel.  At*.;  82G4,  silica  yfJ20.  wat^r 
(by  diJi)  '24-223.  The  whole  loas  by  ignition  in  one 
trial  WAS  40-86  p.  c.  Tliis  would  give  33  to  34  p.  c,  of 
water.  He  obi^i^^rveii  tluit  hit  reauJU  arc  not  aatiHfsiL^- 
tory  and  that  he  intended  completing  them.  Tlii^y 
Are  aufficicut  to  show  a  t^lose  relation  to  the  above  Hpeeies.  It  is  nAsociated  with 
dolomite,  spinel,  phlogopite,  gropbite  and  serpentine  in  crystals,  (pseudomorphoua.) 

PSILOBtELANE,  ffaid.     Compact  and  Fibrous  MmnganMe   Ore.     BJaek  ITematite. 

k  Compact  Gray  Oxyd  of  Manganese.  Black  Iron  Ore,  Schwarxeiseu stein,  W* 
BchwarzbrHunfttein,  liaun,  Schwurzmangauerz,  X.  Hartmanganerz,  Manganese 
Oxyd^  n  yd  raid  Concretionnfe,  M. 

Massive  and  botryoidal. 

n.=5 — B,  G— 3*7^'328.  Lustre  submetallic.  Streak  brown- 
ish-blacky shining.  Color  iron-bIack»  pasijing  mto  dark  steel-gray. 
Opaque. 

Ooimjyo»iti(m, — ^fi  iStn*-!"^  ii^i^^^  with  ]Stn,  Ramm.,  a  large  part  of  the  superoxyd 
being  considered  meehanically  combined,  Analyse*i:  1,  2,  Turner^  (EdioU  Trans. 
xi);  i,  Fuchft,  iSchw,  J.  Ixii,'255);  4,  Eanimelabcr^r,  (Uandw.  ii,  78);  6,  Clau*bruch, 
(Rotniu.  1st  Supp.  121) ;  e.SchclBer.  (Areb*  d.  rharm.  xxxv,  2(iO);7.  Ebeliuen,  (Ann. 
d.  Minet,  [8,]  xix,  165J ;  8,  Eammeliberg,  (Fogg.  Ixviii,  512): 


A\, 


Sin      Ii[n 


Schoeeberg, 
,  Roman  ^^be^ 
Baircnth, 
Uorbaiisen, 


69*80 
70-97 

81 'S6 

—  77-28 
88-8 


10-83 


^^— ,  5i  0-26,  fi  6-22=100,  Turner. 

,  §i  0-95,  tt  4'ia^lOO,  Turner, 

4'5,  fi  4'2=lf>0,  Fuehs. 
8^.  Si  a53X'U0-9ri;Pc  l*i3.Ca0  38,Sra 
and  2ttg  0-32, 11  3'3y=liK>-61,  Uamm. 
^•t^,  0»  *>'^1'  CiiO-4U,  Si  0  51=ltK*  29,CL 

,  Ca  1*8,  XI  i'l»  IPfl  0  3, 5in.  It  4-8= 

f^9a,i5cheffler. 


136  DESCBIPnVE  lOXERALbOY. 

fin       O  ][^a        & 

7.  Gy,  H.  Sa6ne,         70*60  1418        6*55      4-06,  Sg  1<»5,  Pe0^7,  gi  0-60,  ltl-€7= 

99*47,  Ebelmea. 
a  Heidelberg.  7017  1516         81)8      2-62,  Ca  060,  Ag  0-21,  Cu  uSO.  Co  0-54, 

Si  0*90,  n  and  loss  1*4 3=1  uO,  KammeUberg. 

In  analyses  6  and  6,  Rammelsberg  considers  50  and  40  per  cent,  of  the  superoxvd 
of  manganese  a  mixture,  and  a  similar  allowance  is  made  by  bim  for  the  others.  As 
the  mineral  occurs  only  massive,  the  nature  of  the  species  cannot  be  satisfactorily 
ascertain ed.     No.  7  contains  potassa  as  well  as  baryta.     No.  5  is  anhydrous. 

B.R  yields  water,  gives  a  violet  color  to  borax,  and  is  completely  soluble  in  mari- 
atic  acid,  excepting  a  small  quantity  of  silica,  affording  chlorine. 

This  is  a  common  ore  of  manganese.  It  is  freqiiently  in  alternating  layers  with 
pyrolusite.  It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Ilevonsliire  and  Corn- 
wall; at  Ihlefeld.  in  the  Uartz;  also  at  Johanngeorgeustadt.  Schneeberg.  Ilmenau. 
Eglersburg.  Siegen.  etc. 

It  forms  mammillary  masses,  at  Chittenden.  Irasburgh.  and  Brandon,  Vt. 

Named  from  ifnX»f,  nnooth  or  ncJcedy  fitXas,  black. 

nt:wkirkite. 

Occurs  in  small  needles,  under  the  microscope  apparently  rectan^rular  prisms. 
H.=3 — 3*5.  G.=:3-824.  Lustre  metallic,  splendent.  Color  a  brilliant  black. 
Opaque.  Rather  sectil& 

09m/H>«i^tan.^According  to  Muir,  (Thom.  Miu.  i,  509):  Sn  56*30,  Fe  10*35.  ti  6*70 
=108*86. 

Forms  a  coating  on  red  Hematite  at  Newkirchcn.  in  Alsace. 

WAD.  EARTHY  COBALT.  CUPREOUS  MANGANESE.  Earthy  Manganese. 
Bog  ^lancanesc.  ManganschauuL  Groroilite,  Bn-thier.  Sohauiuartiger  Wad- 
Graphit,  .V.— Erdkobold.  Schwarzer  Erdkobalt,  IJaid.  Cobalt  Oxid^  Noir.  U. 
Asbolan.  Breit.     Elakochlor.  Brett. — Kuiifermanganerz.     Lampadite. 

Tlie  manganese  ores  here  included  occnrin  nniorplions  and  reni- 
form  masses,  either  earthy  or  compact,  and  sometimes:  incnistingor 
as  stains.  Tliey  are  mixtures  of  (lifterent  oxyds  and  cannot  be  con- 
sidered chemical  compounds  or  distinct  mineral  specit^. 

If. =0-5—0.  G.=3— 4-26 ;  often  lo<.?ely  agtrre<rated  and  feel- 
ing very  light  to  tlie  hands.  Color  dull  black,  bluish  or  browni?ili 
black. 

CompoHtion, — Rammelsberg  considers  them  related  essentiallv  to  Psilomelane  un- 
der the  formula  ft  \tn-fft  (or  tP),  but  mixed  with  other  ineredunts. 

Wad  or  Boij  Manganese  consists  mainly  of  oxyds  of  manirariet***  and  wat<»r,  with 
tome  oxyd  of  iron,  and  often  silica,  alumina,  lime  or  baryta,  (Jroroilite  occurs  in 
roundish  masses  of  a  brownish-black  color  and  reddish  brown  streak;  it  is  from 
Groroi  in  Mayenne.  Vicdessos  and  Cautern,  in  France,  llardnosj^  sometimes  6  to  6'5. 

Cnprecua  Manganese  rKupformangnnerz)  contain*,  bt'sides  hydrous  oxyds  of  man- 
gane^,  14  to  25  per  cent,  of  black  oxyd  of  copper,  and  4  to  18  per  cent.*  of  oxyd  of 
cobalt,  with  various  impurities.     G.==3-l — 32. 

Pelokonite  is  a  variety  of  cupreous  manganeso,  having  a  liver-brown  streak  ;  IT. 
=3;  G.=2-567. 

Karthy  Cobalt  {Atbdan)  is  a  wad  in  which  oxyd  of  cobalt  sometimes  amountato 
tS  i)er  cent. 

Analyses:  1,  Klaproth,  (Beit,  iii,  311);  2,  3,  Turner,  (KdinK  .1.  Sci.  N.  S..  ii. 
H8);  4.  6.  Berthier.(Ann.  Ch.  Phvs.  li,  1»);  6.  Wackenro<\eT,  (Ka^tn.  Arehiv.  xiii, 
>02.  xiv,  257);  7,  Scheffler,  (Arch.  d.  Tharni.  xxxv,  2t'»«»>  ;  ^-  H;uum*.\>b<.rc,  Pogg. 
Ixii.  157);  9,  IgcUtrom,  (Jahresb.  xxv,  342);  10,  11,  BeoV,  CM^-  ^^»n.  N.  Y.,  p.  65); 


SILI0ATE8,  FELD6PAB  SEOTION. 


SODALTTE. 


Monometric.  In  dodecahedrons;  also  f.  17,  18,  38,  39,  43. 
Cleavage :  dodecahedral,  more  or  less  distinct.  Twins :  hexagonal 
prisms  arising  from  a  combination  of  dodecahedrons.  Also  massive. 

HL.=5-5— 6.  G.  2-26,  Vesuvius;  2-289  Ural;  2-37,  Greenland. 
Lustre  vitreous  inclining  to  greasy.  Color  gray,  greenish,  yellow- 
ish, white,  and  sometimes  blue,  lavender-blue,  bubtransparent — 
translucent.    Fracture  conchoidal — ^uneven. 

C^pon/ion.— ]!ra''Si-h8  3^Si+NaCl==<i^a+Xl)gi|r-HNa  a=Silica  37-2,  alum. 
ina  81*7,  soda  19*1,  sodium  4*7,  chlorine  7*8=100.  Tne  name  alludes  to  the  soda, 
J.  D.  Wliitney  suggests  that  the  color  may  be  owing  to  ferric  acid  present 

Analyses:  1,  Ekeberg,  (Thomson's  Ann.  PhU.  i,  104);  2,  Thomson,  (Trans.  Royal 
Soc;Edmb.  i,  890);  8,  Arfvedson,  (Jahresb.  ii,  97);  4,  Hofinann,  (Pogg.  xlvii,  877); 
6,  6,  Whitney,  (Pogg.  Ixx,  431);  7,  v.  Bore,  (Pogg.  Ixxviii,  418): 

5i         £1  tfa,      HCl      9e 

1.  Greenland,  86*00  82*00  26*00     6*76    0*1 6=99-90,  Ekeberg. 

i.  "  38*62  27-48  23*60     8*00     100,  Ca  2.7,  ign,  2*1=98*80,  T. 

8.  "  83-76  86*60  26*23*    6*80     =100*78,  Arfvedson, 

4.  Dmen  Mount.  88*40  32*04  24-47*   7*30    ,  Ca  0*32=102*63,  Hofmann. 

6.  Litchfield,  Me.,  37*30  32*88«>  23*86  CI  6*97,  ft  0*69=101 -60,  Whitney. 

6.  "  "  37*63  80*93  26*48  3Pe  1*08,  rest  undetermined,  Whitney. 

7.  Lamo,  Norway,    88*86     80*82    22*03  fe  0*61,  Oa  1*21  jfl[gO-44,CUfMfet«=98-87 3. 
»  With  some  £  ^  With  Pe.  «  Traces  of  Sn  Mn,  W,  Mo. 

The  Bodalite  from  Greenland  fuses  with  difficulty  before  the  blowpipe.  The  so- 
dalite  of  Vesuvius  forms  a  colorless  glassy  globule.  Gelatinizes  with  nitric  or 
muriatic  acid. 

Sodalite  is  met  with  in  mica  slate,  granite,  trap,  basalt,  and  Tolcanio  rocks. 

Sodalite  occurs  in  Greenland  in  mica  slate,  along  with  feldspar,  hornblende,  and 
dudialy te ;  at  Vesuvius  in  white  translucent  dodecahedral  crystals ;  massive  and  of 
a  gray  color  imbedded  in  trap  at  the  Eaiserstuhl  in  Brisgau ;  also  near  Lake  Laach ; 
in  Sicily,  Val  di  Noto,  with  nepheline  and  analcime ;  at  Miask,  in  the  Ural,  blue  in 
ffranite  with  eUeolite  and  feldspar;  in  nodular  masses  at  Lamo  near  Brevig, 
Norway,  with  elseoUte,  of  a  lavender-blue  color.  A  blue  variety  occurs  at  Litch- 
field, Me.,  massive  with  distinct  cleavage,  associated  with  elieolite,  zircon,  and 
cancrinite. 

Bergemann  obtained  for  a  greenish  mineral  occurring  with  elfeolite  at  Brevig  in 
Norway,  (Pogg.  Ixxxiv,  492),  Si  46*03,  Xl  23*97,  Sa  21*48,  CI  7*48,  P  0-86,  Ca,  Pe 
<r.=99*77.     It  gives  the  formula  (Na-|-3tl)  Si'+iNa  CL 

Altkbed  Forms. — Sodalite  occurs  altered  to  Kaolin,  like  the  feldspars. 

LAPIS  LAZULI.     Lasurstein.    Ultramarine. 

Monometric.  In  dodecahedrons.  Cleavage :  dodecahedral,  im- 
perfect.   Commonly  massive,  compact. 

H.=6*6.  G.=2-38 — 2-45.  Lustre  vitreous.  Color  rich  Berlin 
or  azure-blue.    Translucent — opaque.    Fracture  uneven. 

Oompotitum, — ^A  silicate  of  soda,  lime,  and  alumina,  with  a  sulphuret  probably  of 
iron  and  sodium.  Analyses:  1,  Klaproth,  (Beit,  i,  189) ;  2,  Gmelin,  (Schw.  J.  zir, 
829) ;  8,  Varrentrapp,  (Pogg.  xlix,  615) : 

2*0  0  10'0-=97*0,  Klaproth. 

—  iig  2=92,  Gmelin. 

0*12  Fe  0*86,  CI  0*42,  S  0-96=:9811,  V. 


3i 

9 

i\ 

Pe 

Ca 

^a 

I.  46*0 

4*0 

14-6 

8*0 

17*5 

— 

2.  49- 

2- 

11* 

4. 

16* 

8- 

8.  46*60 

6*89 

81*76 

— 

3-62 

9*09 
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The  above  ores  are  reeulta  of  the  decompogition  of  other  oree— partly  of  ozyds,  and 
partly  of  maDganeeian  carbonates.  They  occur  at  the  localities  above  mentioned, 
and  many  other  places.  Wad  or  Bog  mansanese  is  abundant  in  the  coonties  of  Co- 
lumbia and  Dnchess,  N.  T.,  at  Ansteriits,  Gmaan  Centre,  and  elsewhere,  where  it 
ocenn  as  a  marsh  deposit,  and  according  to  Mather  has  proceeded  firom  the  altera- 
tion of  brown  spar;  also  in  the  southwest  part  of  Martinsburg,  Lewb  Co.,  in  a 
•wamp.  There  are  large  deposits  of  this  bog  manganese  at  Blue  Hill  Bay,  I>over, 
and  other  places  in  Maine. 

Earthy  Cobalt  occurs  with  cobalt  pyrites  at  Riechelsdorf  in  Hesse,  Saalfeld  in 
ThnrinfpU,  at  Nertschinsk  in  Siberia ;  at  Alderly  £d^  in  Cheshire.  An  earthy  co- 
balt occurs  at  Mine  la  Motte,  Missouri,  which  contains  10  or  11  per  cent,  of  oxyd 
ef  nickel,  besides  ozyd  of  cobalt  and  copper  with  iron,  lead  and  sulphur;  also  near 
BilTer  BluiF,  South  Carolina,  affording  24  per  cent  of  ozyd  of  cobalt  to  76  of  ozyd  of 
minganeseu 

C^reous  numganese  is  found  at  Schlackenwald,  and  at  Camsdorf  near  Saalleld ; 
at  Lauterberg  in  the  Harti;  Pdohmite,  a  variety  of  it,  H.=8, 0.  =2*6— 8-6,  is  from 
COuli,  where  It  occurs  with  ChrysocoUa,  (Richter,  Pogg.  zzi,  691 ;  Kersten,  Schw. 
J.  bcvi,  iy 


ATAGAMTIE,  /«mmpii.    Salakupferen,  W,    Remolinite,  B.  and  JT. 

Trimetric  /:  l^liSP  20',  <?:U=18P  29';  a:h:  (?=1-181:1: 
1*492.  Obflerved  planes,  /,  1,  U  n,  ^"2,  »%  H^  Vi.  i%  :  %i  (or.  A) 
-106°  84',  ti  :  tj  $b.)=13904',  U  :  U  (top)=106o  40',  /:  1=143'^ 
42',  1  : 1  (inac.)=126^  40'.  TJsnal  in  momfied  rectangular  priamB, 
md  rectangalar  octahedrons,  deavage :  H  perfect,  li,  imperfect 
Ocean  also  massiye  lamellar. 

H.=8=8*6.  G.=4 — 4*8;  8*7,Breit.  Lustre  adamantine— vit- 
reous. Color  various  shades  of  bright  green,  rather  darker  than 
emerald,  sometimes  blackish  green.  Streak  apple-green.  Translu- 
cent— Bubtranslucent. 

Cbn^pomfum. — Cu  d+sCu  £[=Ozyd  of  copper  56*8,  chlorid  of  copper  81*6. 
water  12*7=100.  Others,  as  that  of  Cobija,  afford  the  formula  Cu  Cl+8Cutt*= 
Qljd  of  ooj^r  49*6,  chlorid  of  copper  27*9,  water  22*6=100.  Analyses :  1,  Ber- 
thler,  (Ann.  d.  Ifines,  [8],  Tii,  642);  2,  Ulex,  (Ann.  Ch.  u.  Fharm.  bdx,  861> 

1.  Boliria,  Oobya,  Gl  14*92        60^        21*76,  Cu  18*88=200,  Berthier. 
91  Ohili,  "16*18        66*28        11*99    "  14*66,  Si  1*10=100,  Ulez. 

BwBw  tinges  the  flame  bright  green  or  blue,  and  giTes  off  fumes  of  muriatic  acid ; 
on  ehareoiu,  the  copper  is  reduced  to  the  metallic  state.     In  acids  easily  soluble. 

nds  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  proTiace, 
Borthem  part  of  ChiU.  It  occurs  in  different  parts  of  Chili,  especially  at  Los 
BamoUnos ;  also  in  veins  in  the  district  of  Tarapaca,  Bolivia ;  at  TocopilLa,  16 
leagues  north  of  Oobija,  is  an  important  locality  in  Bolivia ;  with  malmiite  in 
South  Australia ;  it  also  invests  some  of  the  lavas  of  Vesuvius  and  Etna,  bang 
fenned  by  the  aetion  of  the  volcano ;  Schwanenberg  in  Saxony,  is  another  locality. 

It  la  sometimes  ground  up  in  Chili,  and  sold  under  the  name  of  Ar»0niUop  as  aand 
Ibr  letters. 
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]5ra 

16-66,^6  1-60,  Sin  1 -00,  HS  8-00=99-11,  R 
12-24,  te  1-16,  Un  060,  HS  1 -60=99-69,  R 
17-84, Fe 0-04,  CI 066, It  1-85=99-22,  Var. 
28-12,Pe0-44,Cl0-61,ign.  1-87=100-84,W. 
22-97. 3Pe  0-44,010-61,  ign.  1 -87=100-99,  W. 

B.B.  loses  color  and  fiises  on  the  edges.  Gelatinizes  in  acids,  yielding  no  sul- 
phuretted hydrogen. 

From  near  Andemach  on  the  Rhine,  at  Lake  Laach,  in  loose  blocks  consisting 
largely  of  a  glassy  feldspar,  with  mica,  magnetic  iron,  and  occasionally  zircon,  the 
nosean  occurring  m  cavities  in  the  feldspar,  in  small  grains  or  crystals ;  also  found 
at  Rieden  and  Yolkersfeld  in  a  leucite  rock. 

SEOLOPSITE,  KoMl,  J.  1  pr.  Ghem.  zlvi,  484. 

Massive,  imperfectly  granular ;  no  trace  of  cleavage. 
H.=5.      G.=2*53.      Color  gravish-white,  pale  reddish-gray. 
Translncent  in  thin  splinters.     Kather  brittle.    Fracture  splintery. 

Compontian.^'&^i^+Sl  Si+i^aS.     Analysis  by  Kobell,  (loo  cit) : 

Si         21    9e,]^e  An      Ca       %       &        ]^a        S 
41 -1^     16-42    2-49    086     1648     228     1-80     10-06    4*09, with  7-78  of sodalite. 
KB.  fuses  with  intumescence  like  idocrase,  and  forms  a  shining  blebby  ^eenish- 
white  glass.     With  borax  dissolves  to  a  colorless  glass.     A  sulphur  reaction  with 
0oda  on  charcoal.     Reaction  of  chlorine  with  salt  of  phosphorus  and  ox^d  of  cop- 
per.    A  trace  of  water  which  is  not  acid.     In  muriatic  acid  easily  gelatinizes. 
From  Kaiserstuhl  in  Brisgau,  with  some  carbonate  of  lime  and  magnetic  iron. 

LEUCITE,  Werner.    Amphigene,  IT. 

Monometric.  Usual  form  the  trapezohedron,  (f  39).  Cleavage : 
cubic,  very  imperfect.  Surfaces  of  crystals  even,  but  seldom  smn- 
ing.    Often  disseminated  in  grains  ;  rarely  massive  granular. 

H.=5-5— 6.  G.=2-483— 249.  Vitreous.  Ash-gray  or  smoke- 
gray,  white.  Streak  uncolored.  Translucent — opaque.  Fracture 
conchoidal.    Brittle. 

(7om/ww<ion.--fi?Si'+33tlSi'==(S+3tl)Si3==£ilica  661,  alumina  28*4,  potash 
21-6=100.  Analyses :  1 — 4,  Klaproth,  (Beit,  ii,  89) ;  6,  Arfvedson,  (AfhandL  i  Fys. 
Ti,  189)  ;  6,  Avdejev,  (Pogg.  Iv,  107) : 

t 
21-860=:99-726,  Klaproth. 
20-09=97 -84,  Klaproth. 
19-60=97  -60,  Klaproth. 
22-=99,  Klaproth. 
21  16,  Pe  0-96=101-80,  Arfvedson. 
20-40,  Sa  1-02,  Oa  traee=l00'60,  Avdejev. 

RB.  infosible,  except  with  borax  or  carbonate  of  lime,  with  which  it  melts  with 
difScnlty  to  a  clear  globule.    A  fine  blue  with  cobalt  solution. 

Leucite  is  abundant  in  trachyte  between  Lake  Laach  and  Andemach,  on  the 
Rhine.  Vesuvius,  however,  presents  the  finest  and  largest  crystallizations.  Near 
Rome,  at  Borghetta  to  the  north,  and  Albano  and  Frescati  to  the  south,  some  of  the 
older  lavas  appear  to  be  almost  entirely  composed  of  it. 
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The  Leucitic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  Usi  two 
thoaBand  years  at  least,  in  the  formation  of  mill-stone&  Mill-«tones  of  this  rod 
have  lately  been  discovered  in  the  excavations  at  Pompeii 

Named  from  Uvkos,  tohite^  in  allusion  to  its  color ;  and  because  its  form  is  amiltf 
to  a  conmion  variety  of  garnet,  it  has  been  designated  white  gameL 

Altered  Forms. —Feldspar  and  Kaolin  occnr  with  the  form  of  Leneite,  as  a  remit 
of  its  alteration.  Lencite  changed  to  glassy  feldspar  has  been  obeyed  at  Mt 
Somma  by  ScacchL  • 

Berzeline,  Neckar.  Occurs  in  octahedrons  and  cubo-octahedrons,  and  in  tviu 
like  £  200 ;  faces  often  uneven  or  rounded.  Cleavage :  cubic,  tolerably  )>erfeet  Alio 
massive.  Colorless,  gray,  white,  vitreous;  H.=5.  G.=2-727 — 2*428,  Gmdia 
B.B.  fuses  with  difficuity  to  a  biebby  glass ;  with  borax  a  clear  glaaa.  In  n 
acid  soluble,  and  heated  forms  a  jelly.    Said  to  be  near  leucite  in  composition. 

Occurs  in  peperino  at  Mt  Albano  and  Marino,  near  Rome. 


NEPHELINE.  K  Sommite,  P.  Nefelina,  MonttceUi,  Cavolinite,  M<mL  DatjM, 
Mont.  Beudanite,  UovellL  Fseudo-nephelin.  Eheolite.  Fettstein,  W,  nan 
Orasse. 

Hexagonal.  Fig.  10,  120.  Observed  planes  and  andes, 
(Scacehi^  :  6^  on  f ,  158°  54' ;  on  J,  154°  15^' ;  on  |,  147°  16' ;  onl, 
130°  2' ;  on  2,  117°  24'  ;  on  4, 104°  32' ;  on  6,  99°  48' ;  besides  abo 
the  form  42,  and  prisms,  /,  i2,  i^.  0  :  42=120°  54',  /  :  t|=ieO^ 
^3'.  Cleavage :  /  distinct,  O  imperfect  Also  massive,  compact ; 
also  thin  columnar. 

H.=5-5— 6.  G. =2-5— 2-64,  Nepheline  and  El^olite.  Lustre 
vitreous — greasy ;  little  opalescent  m  some  varieties.  Colorleas, 
white  or  yellowish  ;  also  when  massive,  dark  green,  greenish  or 
bluish-gray,  brownish  and  brick-red.  Transparent — opaque.  Fnw- 
ture  subconchoidal. 

Nepheline  includes  the  crystallized  varieties  from  Vesuvius ;  JElceolite  the  eotree 
massive  varieties  having  a  greasy  lustre. 

Comi>o8ition.^(^&,  fi:)«Si-|-2  3tl  Si=(]!ra,  fc-fakl)Si^=(if  ffa  :  i=5  :  1)  Silioi 
44-4,  alumina  33-6,  soda  16*9,  potash  6 '1=100. 

Analyses:  1,  Arfvedson,  (Jahrosb.  ii,  97);  2.  8,  4,  Scheerer, (Pogg.  xlyi, 291, xlix, 
869) ;  6,  Gmelin,  (Neph.  im  Dolerit,  <kc,  Heidelberg,  1822) ;  6,  Heidefreim,  (J.  £  pr. 
CheuL  1,  500);  7,  Monticelli  and  Covelli,  (Prod.  min.  Vesuv.  876,  and  Pogg.zi,4i0); 
8,  9,  10,  Schcerer,  (Pogg.  xlvi,  291,  xlix,  869);  11,  12,  Bromeis,  (Po«r.  jdviii,  57T); 
18,  Smith  and  Brush,  (Am.  J.  Sci,  [2],  xvi,  871) :  x     o©  » 


s 

0-62=98 -92,  Arfred 
0*21=10O-82,8di«er. 
0-21=99-40 
l-89=l(H»-74       •• 
1-89=101  18.  Gm«lii. 
0-82,  iig  Oil— 100-», 
HeMi 
=»6-89.  M-  A  a 
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BISMUm  OCIIRK     Oxj'd  of  Bismuth.     Wismuthoclire,  IT.    Bismuth  Oxyd^,  IL 

Crystalline  form  not  observed.  Occurs  massive  and  dissemina- 
ted, pulverulent,  earthy ;  also  passing  into  foliated. 

G.=4*3f>ll,  IJii-sson.  Lustre  adamantine — dull,  eartliy.  Color 
green ish-vellow,  straw-yellow,  grayisli-white.  Fracture  conchoi- 
dal — eartliy. 

CompoBition, — Ci=Oxyffeii  10*36,  bismuth  89*06,  along  with  some  iron  and  other 
impurities.     Analysis  by  Lampadius,  (Ilandb.  z.  Chom.  Ann.  p.  280)  : 

Ozyd  of  bismuth  86*4,  oxyd  of  iron  6*1,  carbonic  acid  4*1,  water  8*4=99. 

Suckow  obtained!  for  another  derived  from  the  decomposition  of  aciculito,  (Die 
Verwitt  im  Min.  14),  Bi  96*5.  Xs  1*6,  3Pe*,  !!•  2*0=100. 

H.B.  on  charcoal,  easily  re<lucc<l  to  the  metallic  state,  and  subeequotitly  the 
greater  part  may  bo  dissipated. 

Occurs  pulverulent  at  Achneobcrg  in  Raxony,  at  Joachimstahl  in  Bohemia,  and 
with  native  gold  at  Bercsof  in  Siberia.  Dr.  Jackson  reports  an  oxyd  of  bismuth 
not  carbonated,  as  occurring  with  the  tetrad vmite  of  Virginia.  An  earthy  steatitic 
mineral  from  Agnes  in  Cornwall,  afforded  &laogrc^or,  Ozyd  of  bismuth  28*8,  car- 
bonic acid  61*8,  perozyd  of  iron  2*1,  alumina  7*6,  silica  6*7,  water  8*0. 

KERMESITE.  Red  Antimony.  Rothspicsglascrz,  W.  Rothspeissglancerz,  Haut, 
An timon blende,  L,  Antimoine  Hydro-Sulfur^.  Antimoine  Ozydd  Sulfur^,  ff, 
Pyrantimonite,  Br.    Pyrostibite,  Ol.    Kermesome,  Chapman,    Kermes,  B.  ^  BI. 

Monoclinic.  C=77°  51' ;  O:  it=102**  9',  O :  li  (plane  on  acute 
edKe)=lir>°  36',  0  :  ii=141>°  57'.  Cleavage :  basal.  Usually  in 
tuUs  of  capillar}'  crystals,  consisting  of  elongated,  slender  six-sided 
prisms. 

11. =1 — 1-5.  6.=4-5 — 4*6.  Lustre  adamantine,  inclining  to 
metallic.  Color  cherry-red.  Streak  hrownisli-red.  Feebly  trans- 
lucent.   Sectile.    Tliin  leaves  slightly  flexible. 

Competition. — Sb0'4-2SbS*=0xyd  of  antimony  80"2,  sulphuret  of  antimony,  69'8 
s=100.     Analyses :  H.  Rose,  (Pogg.  iii,  468,  the  sulphur  separately  determined): 

1.  Antimony  74*45,  oxygen  0*29,  sulphur  20*49. 

2.  "  76*66,  ••       4*27,  "       20*49. 

B.U.  fuses  readily  on  charcoal,  an<l  at  last  is  entirely  yolatilized.  In  nitric  acid 
it  becomes  covered  with  a  whit<)  coating. 

Results  from  the  change  of  gray  antimony.     Occurs  in  veins  in  quartz,  accom- 

Sanying  gray  and  white  antimony,  at  Malaczka  near  Poaingin  Hungary,  at  Br&uns- 
orf  near  Freiberg  in  Saxony,  and  at  Allemont  in  Dauphiny. 
The  tinder  ore  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

CERVANTITE,  D,    Antimonoxyd.    Antimonsaures  Antimonoxyd.    Antimonocher, 

in  part. 

In  acicnlar  crystallizations.  Also  massive,  as  a  crust,  or  a 
powder. 

G. =4-084.  Lustre  greasy,  bright,  or  eartliy.  Color  Isabella- 
yellow,  sulphur-yellow,  or  nearly  white. 

Composition, — SbO'+SbO*=Oxygon  19*9,  antimony  80*1.   Analysis  by  Dufrenoy  : 
O  Sb  CaC  Pe 

16*86  67*60  11*46         1*60  tn«o/.  2*70=99*80. 
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a  B^ihi  o>iUine<l  from  need]«  crjrftAls  from  PereU,  Tiueanj,  O  19*47,  Sb  78*83, 
F«    1  -25,  gangu«  0*7 5=100-30,  giving  th«  mom  fbrmnU,  (Amer.   Jour.   SeL,   [2], 

If. II.  infofiibU;  bat  «Mily  rediic«d  on  charooaL  Solnble  in  morUtie  «eid.  Found 
with  gra.v  antimony,  and  reanltinff  from  ita  alteration  at  Cerrantes,  in  Galicia, 
Hpain,  CnaxelUn  in  Aarergne,  F6lM>banja,    Kremnits  and   eliewhere   in    Ilan- 

Hnaii^sifiiB,  B0u<L  (Antimonochre,  Spietaglancocher,  Ifaus.,  Stiblite,  Blum.,)  is 
eoiiMtlwinl  a  mixture  of  Yalentinite,  cervantite,  and  bydrouB  antimonic  acid,  by  G. 
II.  O.  Volg^r,  (Kntwiek.  Min.  1854,  72).  It  occurs  maasive,  and  yellowiah  in  color ; 
Il.=5'5.  (i.=5'28.  Blum  and  Dclila  obtained  in  an  analysii  (J.  t  pr.  Chem.  zl, 
2I1M;,  O  10*54,  Hb  75*83,  As  tr.,  H  4*08.    From  Ooldkronaeh  in  BaTana. 

VOLOKRITE.    Hydroufl  Antimonic  Acid.    Antimonocher,  in  part 

A  white  j>owder  or  crust  ocurrin^  with  cerrantite,  and  resulting  from  its  alter- 
ation, having  the  formula,  accordmg  to  Volger,  (Entw.  Min.,  77),  8b  0*+5  fi= 
oxygen  18*8,  antimony  60*8,  water  21*0. 

A  white  antimony  from  the  province  of  Constantine,  Algeria,  analysed  by  E 
Cutnenge,  (Ann.  d.  M.  [4],  zz,  80),  afforded  O  17,  Sb  62,  ti  15,  Fe  1,  gangue  8=98. 

Blbinikeits,  yieoi,  (Bleinidre,  ffaut,  Antimonate  of  Lead.  Antimonsaurei 
Dleioxvd.)  Probably  a  mechanical  mixture  of  lead  and  antimony  ochres^  Occun 
Mnornfious,  reniform,  spheroidal ;  also  earthy  or  incrusting;  structure  often  enrved 
iMnellar.  H.^4.  G.^$*988,  Karsten;  4*6— 4*76,  Hermann.  Lustre  resinous,  dull, 
or  earthy.   Color  gray,  brownish,  yellowish.   Streak  grayish  or  yellowish.  Opaqne. 

(hmpotition,  —  ^b*  Sb-|-4fi,  according  to  Hermann=?Antimonic  acid  81  '8,  ozyd  of 
lead  62*0,  water  6*7.  Analyses:  1,  Plaff,  (Schw.  J.  xxvii,  1);  2,  Hermann,  (J.  £  pr. 
Ohom.  zzxir,  179): 

1.  ^  48*96,  Xs  16-42,  H  83-10,  Cu  8*24,  Fe  0*24,  Si  2*34.  S  0-62,  Fe  Mn  8*82 
y  =108*28,  P. 

2.  Bb  81*71,  n  61*88,  It  6*46=100,  Hermann. 

n.n.  <iu  charcoal  fiiscs  to  a  metallic  globule,  gives  out  fumes  of  antimony,  and 
finally  yirldn  a  boad  of  load.  From  Nertschinsk,  Siberia,  and  supposed  to  result 
from  th«  (UH)uiiiposition  of  other  ores  of  antimony. 

AMMIOLITK,  />.    Antimonite  of  Quicksilver,  Ihmeyko.    Annates  des  Mines,  4th 
ser.  vi,  188.     Quecksilberoxyd  Antimonigsauree. 

A  red  ]>owder,  consisting,  according  to  Domeyko,  of 

Sb  12-5,         Itg  14-0,  Fe  22-8,  Si  26*5,  fi  and  loss  24*7=100, 

being  an  antimonite  of  quicksilver  mixed  with  clay  and  hydrated  oxyd  of  iron. 

From  the  mines  of  mercury  in  Chili,  accompanying  ores  of  antimony,  copper, 
and  niorour^v.  Also  at  Hilberg,  near  Olpc,  Westphalia,  where  it  is  produced  by  the 
decouifHisition  of  a  quicksilver  gray  copper.  The  name  Ammiolite  is  derived  from 
•fiiiivv,  vrrmilion. 

This  mineral  may  be  only  a  mixture,  and  is  therefore  placed  here  with  the  oxyds. 
rather  than  among  the  salts. 
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ning  to  pearly ;  of  other  faces  vitreous.  Color  white,  grayish, 
ish.  Streak  imcolored.  Transparent — translucent.  Fracture 
hoidal.    Brittle. 

«oo«<wn.— ]ft»Si+8SlSi=(ft+Sl)Si3=Silica  43*2,  alumina  868,  lime,  20-0. 
%\ysea :  1,  G.  Rose,  (Gilb.  Ann.  Ixxiii,  178) ;  2,  8,  Abich,  (Pogg.  li,  619);  4,  Rein- 
t,  (Pogg.  1,  351) ;  5,  Forchhanmier,  (Jahreeb.  xz,  zxiii,  284) ;  6,  Walterohausen, 
L  Gest.,  22);  7,  Erdmann,  (Ofv.  K.  V.  Ak.  F.  1848,  67);  8,  Nordenskiold, 
;.  zii,  174);  9,  Svanberg,  (Jahresb.  238);  10,  Chenevix;  11,  Laugier,  (Mem. 
118.  d'hist  nat.  vii,  841);  12,  G.  J.  Brush,  (Am.  J.  ScL  [2],  viii);  18,  14,  Her- 
,  (J.  £  pr.  Chem.  xlvi,  887);  16,  Damour,  (Bull  G.  Fr.,  [2J,  vii,  83);  16,  Her- 
,  (J.  1  pr.  Ch.  xlviii,  264);  17,  18,  C.  Gmelin,  (Pogg.  iii,  68) : 

Si      *1      Pe      Ca         Ag       4     Sa 

[t  Somma,        44 49  84-46  0-74  16*68        626 =100-68,  G.  Rose. 

"         "  4412  3612  0-70  19*02        0*66  0*26  0*27=100*04,  Abich. 

43*79  36*49  0*67  18*93        0*34  0*64  0*68=100*84,  Abich. 

iva,  46  0    37*0     1*46         0*6  =98*1,  Reinw. 

5eland,  47*63  32*62  2*01  17*06        130  0*29  1-09=101*89,  F.;  G.  2*70. 

[ecla,  46*14  32*10  203  18*32  JlnO*78*  0*22  1*06,  ign.  0*31=99-96,W. 

n&rthite,  43*34  36*37    17*41  S[gO*36  0*62  0*89,  ign.  0*89,  ^e   1*86, 

undec  0*67=100-19,  E. 

[mphod.¥in.     45*80  86*46    1016        606 ,  ]e'e  1*70.  fl  1*86,  N. 

"     Tunaberg,  44*66  36*91  0*07  1602        4*08 ,  ign.  0*6=100*28,  S. 

'uUanite,  red,     42*00  8400  3*20  1600        8*36,  H  1*0=98*66,  Ch. 

white,  43*0     34*6     10     16*6  2*6,  fl  1*0=97*7,  Lang. 

"    42*09  38*89    16*78        4*08=100*84,  Brush. 

^po/.,Loio,      42*80  36*12  1*60  14*94        2*27  1*60  ^,ign  1*66=99*69,  H. 

"    Orrijervi,  42*60  8311  4*00  10*87        6*87  1*69  ,  ign  1*60=99*64,  H. 

leland,  46*97  33*28  112  17*21         —  1*86,  augite  0*69=100*12, 

dnMte,  42*22  27*66  6*98    8*86     3*00  2*68,  *'e  2*00,  fi  7*00,  H. 

fOtrobite,  44*66  36*81    8*28       0*63     6*58,  Sn  3*16,  fl 2*04=102*16. 

41*78  32*83   9*79        6*77»>   6*58,  S  2*04=98*78,  Gmelin. 

•  With  Ca  and  :^i.  »>  With  »n. 

\.  like  albite,  except  that  it  forms  with  soda  an  enamel.  Entirely  decomposed 
iriatic  acid,  but  anorthite  does  not  gelatinize.  Indianite  gelatinizes  readily. 
iphodelite  [fr.  «/i^&),  both,  and  oii\oi,  a  tpear]  is  a  reddish  gray  or  dingy  peaoh- 
)m-red  variety,  occurring  crystallized  and  massive,  with  the  angle  0 :  tl=86° 
nd  cleavage  parallel  to  0  and  tY.  Indianite  has  a  granular  texture  somewhat 
itatuary  marble,  a  glistening  surface  of  fracture,  and  occurs  massive.  The 
3  cleave  parallel  to  two  planes  inclined  to  one  another  84°  46',  which  is  not 
om  the  angle  of  anorthite,  considering  the  difficulty  in  this  case  of  obtaining  , 
jtly  accurate  measurement. 

Drthite  {Biotine)  occurs  at  Mount  Vesuvius,  among  the  old  lavas  in  the  ravines 
mte  Somma,  associated  with  ice  spar,  augite,  mica,  and  idocrase.  Also  on  the 
L  of  Procida  near  the  entrance  to  the  bay  of  Naples ;  in  the  Faroe  Islands,  and 

iphodelite  occurs  at  Loio,  Finland,  and  at  Tunaberg,  Sweden.  The^  Lepolite 
Xiojo  and  Orrijerfvi,  is  the  same  mineral ;  the  crystals  are  sometimes  two 
a  long ;  and  Linteite  is  probably  the  same  partly  altered,  containing  a  few 
ent.  of  water.  The  Indianite  is  from  the  ganffue  of  the  corundum  in  the 
itic,  and  is  associated  with  garnet,  kyanite,  ana  hornblende.  The  specimen 
zed  by  G.  J.  Brush,  was  originally  from  the  hands  of  C!ount  Boornon, 
came  from  the  Indian  locality.  Genth's  Thiortauite  from  Iceland  has 
considered  the  same  mineral  that  was  analyzed  by  Forchhammer,  (analysis  6) ; 
1*688.  H.=6.  Color  white  to  CTayish.  Genth  obtained  Si  48*86,  M  80*69, 
n,  Ag  0*97,  fin  trace,  Ca  17*16,  Na  1*13,  *  0*62=100*20.  Walmstedt's  '*  Scnp- 
from  Tunaberg  is  Anorthite,  according  to  G.  Rose,  (Eryst  Chem.  Min.  8Q. 
Qineral  from  Bytown,  U.  C,  analyzed  by  Tennant,  has  been  referred  to  ampho- 
.     He  obtained 
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MOLYBDINE,  Lettsom  and  Oreg.     Molybdena  Ochre.     Molybdanocher,  Karwtefu 

An  earthy  yellow  powder  or  incrustation. 

Compontian. — ^So:=Ozygen  84'29,  molybdenum  66*7 1. 

B.B.  on  charcoal  fuses  to  a  slag.  With  borax  forms  a  colorless  glass  in  the  enter 
flame  and  a  brown  glass  in  the  inner.  Reduced  with  soda.  Easily  soluble  in  mu- 
riatic acid,  and  the  solution  is  rendered  blue  by  metallic  iron. 

Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  lo- 
calities of  this  species ;  also  at  Westmoreland,  N.  H.,  and  Chester,  Delaware  Co., 
Pennsylvania. 

Molyhdate  of  Iron  /—Deep  yellow  and  sub-fibrous,  or  in  tufted  imperfect  crystals ; 
and  also  pulverulent  According  to  an  imperfect  analysis  by  D.  D.  Owen,  (Proc. 
Ac  N.  Sci.  Philad.,  vi,  108),  contains  So  40,  Pe  85,  iHf;  2,  Alkali  8,  ti  15.  KB.  fuses 
easily.    From  the  gold  region,  California,  near  Neva(&  City. 


in.  OXYGEN  COMPOUNDS  OF  CARBON,  BORON, 
AND  SILICON. 

CARBO!aO  ACID,  Q, 

Sabsoun,  B. 

Quartz,  3i. 


CARBONIC  ACID. 

Gascons.  G.=l-5245.  Colorless.  Taste,  slightly  acid.  Ex- 
cites a  pungent  sensation  in  the  nostrils,  and  destroys  life. 

Compoaition, — C=Carbon  27*27,  oxygen  72*78.     Extinguishes  combustion. 

Evolved  from  many  mineral  waters,  and  also  about  some  volcanoes.  The  Sara- 
toga and  Ballston  waters  owe  their  briskness  to  this  gas,  which  is  constantly 
aacaping.  The  mineral  waters  of  Germany  are  famous  localities.  Near  Naples,  on 
lake  Albano,  there  is  a  small  cave  called  Grotto  del  Cane,  which  is  filled  with  car- 
bonic acid  to  the  level  of  its  entrance  ;  the  lake  is  supposed  to  occupy  the  crater 
of  a  volcano  and  the  hot  baths  of  San  Gcrmano  are  situated  on  its  banks. 

SASSOLIN,  Reut$.    Boracic  Acid.    Acid  boraciqne,  ZT. 

Tricliiiic.  7:  7=118°  30',  O  :  7=95°  3',  0  :  7=80°  33' B.  and 
M.  Twins,  compounded  parallel  to  the  base.  Cleavage :  basal 
very  perfect.  Usually  in  small  scales,  apparently  six-«ided  tables, 
and  also  in  stalactitic  fonns,  composed  ot  small  scales. 

H.=l.  G.=!l48.  Lustre  pearly.  Color  white,  except  when 
tinged  yellow  by  sulphur;  sometmies  gray.  Feel  sinootli  and 
nnctnous.    Taste  acidulous,  and  slightly  saline  and  bitter. 

Cmnpotition. — Dlt*=Boracic  acid  66*4,  water  43*6.  Tlio  native  stalactitic  salt, 
aocordling  to  Klaproth,  (Beit,  iii,  97),  contains  mechanically  mixed,  nulphate  of 
magnesia  and  iron,  sulphate  of  lime,  silica,  carbonate  of  lime,  and  alumina.  Erd- 
mann  has  state<l,  (J.  1  pr.  Ch.  xiii,  7,  8),  that  sassolin  contains  318  per  cent,  by 
weight  of  ammonia,  and  instead  of  being  pure  boracic  acid,  that  it  is  a  borate  of 
ammonia. 


Q17AKIZ. 


FiiB«a  in  a  candle,  and  at  firat  tingei  the  flamo  greon  ;  biit  this  color  ditappenrH 
wbeo  the  wiLter  of  cryBUdtizatioii  bas  eraporatiHi.  TLk;  copied  globuJe  im  gbissy,  and 
opaqtie  if  any  ^ypsam  is  present 

Found  abandanUy  in  toe  crater  of  Vuloaiio,  ono  of  tbe  Lip«ri  iske,  fomiing  a 
layer  oq  tbe  sulpbur,  acid  around  the  foTnaroles  or  exits  of  the  aulpbureous  (*xhaU> 
tioQiL  It  U  obtained  for  the  arts  from  tbe  vok-iinie  fuiuiirolea  of  Tuacany.  Tlie  first 
locality  known  was  at  Sasso,  wbence  tbe  nam^,  Bussolin,  The  hot  vaponft  at  the 
lagoona  or  boiling  sprinffs  of  Tuscany,  coiisiat  lnr|?ely  of  boraeiQ  ncid.  The  vapors 
ftre  mad«  to  pads  through  water,  which  abdorbs  the  boracic  acid ;  the  watera  are 
then  evaporated  by  mean  a  of  the  steam  from  the  Aprlngci.  They  yield  sevea  to 
fdcht  thousand  pounds  troy  per  day. 

These  lagoons  ipread  over  a  surface  of  about  SO  miles^  and  in  the  distance,  clouda 
of  vapor  are  seen  rising  ia  large  volumes  among  the  mountains.  On  approocbing 
the  places^  the  eartb  Heemstopcntr  oulboilinp;  water,  ob  if  from  volcanoes  of  various 
ciaea.  and  the  heat  in  the  ioiraediat©  vicinity  ia  intolerable  and  the  BulpburouH 
amella  suffocating.  (Am.  Jour.  ScL  xxxvii^  183d,  270,  aud  [2],  ix,  xi»  IW ;  Quart. 
X  G«oL  Soc  vi,  867.) 

QUARTZ.  Flint  Silex.  Clialcedony,  Agate.  Jasper.  Hornstone.  Cat*s  Eye, 
Amethyst  False  Topaz.  Hose  Quartz.  I^aae,  Chry  so  prase.  Cantalit^.  Iron 
Flint     Heliotrope.     Eiseukiesel     Berg-crystaL     KaUedon. 

Rhorabuhedral.  H:  ^=94°  15',  0  :  i?=128*'  13';  a=10J)99, 
Observed  planes;    rhomboliedrons,  4?  1  i^fh  %  ^j  ^j  ^i  6>  -11» 

-7, -|, -3, -|, -1, -i ;  pyramids,  13,  22;  gjroidal  forms^  between 
22  and  i  to  left,  I  3§,  /  4^,  /  5f,  /  6|,7  8f,  I  13f|;  ib.  between 
22  and  i  to  right,  r  V  'f'  ^  1 1>  '^Sf,  r  y  y,  ^  V  V.  ''  H^  ^  1^ 
ff ;  ib.  betweeen  22  and  i?  f  f,  |  f ;  between  22  and  -1,  j|; 
prisms  *,/' 2,  *|,  *§.  neinitiedral,  or  tetartohedral  in  22^  and  all 
thoform-H  tbllowing,  of  the  above,  excepting  i  and  i  2.  Faces  li 
oileii  brighter  than  -1 ;  i  generally  striated  horizontally. 


S40 


S4SA 


U2 


8aB 


1=154^43' 
2=158*'  31' 
3  =  105'  18' 
22=142^  2' 
=  154^55' 
=  10r  31' 


61=167''  59' 
4^171^  8' 
1:^1  =  1740 


J?:Mc>v.t)=103O34'. 
/?:-l(adj,)"133°44'. 
SIK  jR:  i  (ov.  23)=* liar's. 

4  f  (ov.  22)=125*28'  /?  :  n^UV  6\ 
1 1  (ov.  22)=118°r  i?  :  1 1=175^  1': 
*  -=120^  -l;iJ=;107^4O, 

tJ=17P33' 

19 
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Cleavage:  J?, -l,and  i  very  indistinct ;  sometimes  effected  by 
plun^ng  a  heated  crystal  into  cold  wfiter.  Twins:  face  of  com- 
position, Oy  (basal  plane);  plane  truncating  pyramidal  edge, 
(£  3*2);  Jij  (f.  343  A,  B,  (Rose),  opposite  views  of  the  same  crys^ 
tal).    TTie  two  crystals  in  twins  compounded  parallel  to  o,  some; 


S44  A 


S44B 


S44C 


Quebec. 


Milk  Bow  Quarry. 


t46 


S46 


times  penetrate  one  another  very  irregularly,  while  the  external 

5 lanes  are  regular  and  even.  Also  f.  345,  346,  metagenic  twins, 
).  131).  Figs.  188, 189,  193  represent  distorted  crystals.  Abo 
stalactitic  and  mammillary  forms.  Often  massive,  either  impal- 
pable, or  coarse  granular.  Sometimes  coarsely  tabular  and  re- 
ticulated. 

H.=7.  G.=2-5— 2-8;  2-6413— 2;6641,Beudant;  2-6701,Hauy. 
Lustre  vitreous,  sometimes  inclining  to  resinous;  splendent — 
nearly  dull.  Colorless,  when  pure;  often  various  shades  of  yel- 
low, red,  brown,  green,  blue,  black.  Streak  white,  of  pure  vari- 
eties; if  impure,  often  the  same  as  tlie  color,  but  much  paler. 
Transparent— opaque.  Fracture  perfect  conchoidal — subconchoi- 
dal.    Tough — ^brittle-— friable. 


SILICATES,  FELDBPAB   BECTnON. 


OUGOCLASE.  Soda  Spodumene.  Natron-spodumene,  Bere.  Unionite,  Silliman,  Jr, 

Triclinic.    I:  T  about  120°,  0  :  ri=93°  15',  0  :  /'=115°  37'. 
Cleavage  :  (?,  n  very  distinct.    Twins  common. 

418 


(9 

r 

iT      ft 

tl 

i^ 

I 

2X 

2{ 

2' 

21 

1 

11 

r 

Obsenred  Planes. 


Arendal. 


H.=6.      6.=:2*58 — 2-69.      Lustre    vitreous,  vitreo-pearly    or 

Eeasy.     Color  yellowish,  grayish,  reddish,  greenish-white,  white, 
ansparent,  subtranslucent.    Fracture  conchoidal — uneven. 

Compowrtcm.— ]&Si+3tl  8i'=(ft+3cl)Si"=5ilica.62-8,alumiiia  28-6,  soda  14*2=100. 
Analyses:  1,  2,  Berzelius,  (Jaliresb.  iv,  147,  xix,  302) ;  8,  Laurent,  (Ann.  Ch.  Phy8.1ij[, 
108);  4,  R.  Hagen,  (Pogg.  xliv,  829);  5,  Rosales,  (Pogg.  Iv,  109);  6,  Francis,  (Pogg. 
lii,  470);  7.  Chodnev,  (Pogg.  Ixi,  390);  8,  Wolff,  (J.  t  pr.  Chem.  xxxiv,  284);  9, 
Sheerer,  (Pogg.  btiv,  158) ;  10,  11,  Kersten,  (J.  t  pr.  Ch.  xxxvii,  178,  Leonh.  Jahrb. 
1846,  668);  12,  Deville,  (Compt.  Rend,  xix,  46) ;  18,  Forcbhammer,  (Skand.  Nat.  S. 
Stockholm,  1842);  14,  L.  Svanberg,  ((Efv.  K.  V.  Ann. Fcerh.  iii,  111);  16,  Ram- 
melsberg,  (Pogg.  Ivi,  617);  16,  17,  18,  Delesse,  (Ann.  Cb.  Ph.  [3],  xxiv,  Bull  Geol. 
[2],  vii.  810,  Ann.  d.  M.  [4],  xix,  149) ;  19,  Kerndt,  (J.  t  pr.  Chem.  xliii,  218) ; 
aO,  Smith  and  Brush,  (Am.  J.  Sci.  [2],  xv,  211,  mean  of  2  analyses) ;  21,  Bodenumn, 
CE^om  Iv,  110);  22,  28,  Smith  and  Brush,  (loc.  cit.,  xvi,  44,  each  mean  of  2  anal.) ; 
24,  Walterbausen,  (VuUc.  Gest.,  26): 


5i 

^ 

Fe 

Ca 

Ag 

Sa 

fc 

1. 

DanvikszoU, 

68-70 

28-95 

0-50 

2-05 

0-65 

8-11 

1-20=100-16,  Berz. 

2. 

Ytterby, 

61-65 

28-80 



3-18 

0-80 

9-67 

0-88=99-38,       " 

S. 

Arri^^e, 
Arendal, 

62-6 

24-6 

0-01 

3-0 

02 

8-9 

=99-4,  Laurent. 

4. 

68-61 

23-09 



2-44 

0-77 

9-87 

219=101-87,  Hagen. 

6. 

Arendal,  yel.-w. 

62-70 

28-80 

4-60 

0-02 

8-00 

l-06,^eO-62=100-79R. 

6. 

Ajatokaja, 
Eomito,  red. 

61-06 

19-68 

411 

2-16 

1-06 

7-66 

8-91=99-62,  Francis. 

7. 

68-80 

21-31 



0-47 

12-04 

1-98=99-60,  C. 

8. 

Schlw.  Holstein 

64-30 

22-34 

4-12 



9-01 

=99-77,  W. 

9. 

SunsUme  fr.  Tved.61-80 

23-77 

0-36 

4-78 



8-50 

1-29=100,  Scheerep. 

10. 

Neap  Frieberg, 

62-97 

23-48 

0-51 

2-83 

0-24 

7-24 

2-42=99-69,  Kereton. 

11. 

Marienbad, 

68-20 

23-50 

0-81 

2-42 

0-25 

7-42 

2-22=99-32,  Kersten. 

12. 

Teneriffe, 

62-97 

22-29 



2-06 

0-64 

8-46 

8-69=100,  Deville. 

18. 

Hafiufjordite, 

61-22 

23-32 

2-40 

8-82 

0-86 

2-66 

/ra.=98-68,  Forch. 

14. 

69-66 

23-28 

1-18 

617 

0-36 

6-61 

1-76,  ign.l-02,und.0-82 

=98-86,  Sv. 

16. 

Warmbrunn, 

68-94*  23-71 

tra. 

2-62 

tra. 

7-66 

2-17=100,  Ramm. 

16. 

Ker-de-glace, 

63-26 

23-92 

tra. 

8-28 

0-32 

6-88 

2-8l3fifntfa.— 99-91,  D. 

17. 

Quenast, 

68-70 

22-64 

0'68 

1-44 

1-20 

6-15 

2-81,ign.l-22=99-69j). 

•  Loss. 
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18.  TisembAch,  eS'88  22*27 

19.  Boden.  61*9«  22-66 

20.  UnionviUe,  Pa.»    64*27  21'21 

2t.  SchaitaDfik.  Ural,  64*25  22'24 

22.  Danbury,  Ct        6»-76  22'56 

2S.  Haddam,  Ct  6426  21-90 

24.  Borodin,  FmlAiid,63*20  18  41 


2-57 
8-09 


0-20 


7-98 
9-72 

999 

0-62 


l>Sl.igii.l-70E^»8^JX 
3-08=^1110  40=^100^ 
1  36^  ign.l -08=100 21, 

1-06—99-76.  Bodem. 
0-56,  iga.  0-26=W94, 

0-50  JgiL0-29,a.i 
14-41  "0-57==»6-r 


a  of  No.  7,  2*63  ;  8,  2-661 ;  %  2656;  10,  2-66;  11.  2*681 ;  12,  2-59  ;  14,  2*69;  t%  ^ 
2*65.     Other  analyses:  Lory,  (Bull.  GeoL  Soe.  do  Fr.  [2]»  vii,  452);  Damoar,  etc 
(Ramm.  6th  Supp.  178) ;  Derille,  (Et,  GeoL  Teneriffe,  184S). 

B.B  fti^es  more  easily  than  orthocla^,  and  quietly  to  a  gUsa,  eith«r  claar  «ff  I 
«Damel-like.     Not  acted  upon  by  aeida. 

Oecnra  in  porphyry,  granite,  syenite,  serpentine,  and  b#8«lt ;  witli   qnartx  sad  I 
tnica  it  forms  the  granite  at  Kinuto,  containing  eolumbite.      At  Tenerifle  it  c«cvn 
In  trachyte. 

Amonff  it«  looalitiee  are  DanvikszoU  near  Stockholm ;  at  Arrieee  and  Ar^odsl, 
with  calcite,  crystals  somotimea  two  or  three  inches  long ;  at  ScKaitanak,  Urtl, 
greenish,  in  a  gangue  of  quartz  and  mica  and  yellowish -white  feldspar  ;  at  Ci»m- 
tiial  in  serpentine  ;  at  Lake  Baikal ;  as  ntnttone  at  Chrifitiana>fiora,  Norway,  tia 
ayenturine  character  of  which  Is  owing  to  miaate  particles  of  apeeolAr  iron, 
according  to  Scheerer,  (gothate  according  to  Eencott). 

In  Iceland  at  Hafn^fjord,  {ffa/nejSordUe),  Borodin,  etc. 

In  the  United  States,  at  UaionyiUe,  Pa„  (Unionite),  with  eupbylUte  and 
dum,  G*^-61  J  also  at  Danbnry,  Ct»  with  othoclase  and  danburite;  at  Haddsnu 
Gt.,  often  transparent,  with  iolite  and  black  tonnnaUne ;  at  Mineral  Hill,  Delawsn 
Oo.,  Pa,,  called  Moonstone. 

Named  from  oXiyHt  UiHe,  and  cA«a»f  to  c/smML 


ALBITE^i)-     deayelandite^  i7i^>oibi    FmMin,  i?rd4    Tetartino.    Ki« 
spath,  ffam* 

TricliBic.     0  :  i^93^  36',  over  2l==86^  24'.    (B.  &  M,) 

O  :  7=115^  5'.  O  :  i=150°  5'.  /;  21=134^  m*. 

O  :  /'-=110^  51'.  t%  :  •s'=149*  W,  F :  2i=138^  m\ 

O  :  2i=133^  56'.  /  :  i^=122**  16',  ii :  7=117°  58'- 

O  :  2l'=137°  26'.  i^  :  «T=^148°  30'.  tt :  7=119^  S^. 

O  :  li(adj0=127°  23'.    ii  :  l'=120°  27'.  1  :  7=122^  32', 

0  :  2i  (ov,  H)^97'^  37'-  «  :  1^112"^  11',  1' :  7=124^  53.' 
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age ;  0  very  perfect ;  H  less  so ;  T  imperfect.  Twins :  similar 

usually  flattened  parallel  to  n ;  also  similar,  but  with  1^  and 

me  plane  nearly,  (f.  41 6^ ;  also  parallel 

llso  lamellar  and  granular;  tlielaminffi 

:es  divergent;  granular  varieties  occa- 

quite  fine,  approaching  to  inapalpable. 

I ;  some  granular  varieties  7.  G.=2"59 — 

612,  Finbo,  Eggertz;  2-619,   Broddbo; 

ariety  Pericline  ;  2*626,  Peristerite.  Lus- 

rly  upon  a  cleavage  face ;  vitreous  in 

irections.     Color  white ;  also   occasion- 

ish,  gray,  reddish,  greenish,  and  green ; 

les    naving    a    bluish    opalescence   or 

colors  .on  5.     Streak  uncolored.    Trans- 

-subtranslucent.  Fracture  uneven.  Brit- 


Won.— ]S'aSi+il3i»=(Sra+Xi)Si«=Silica  68-7,  alumina  19-5,  soda  11-8= 


x%l   t 


rf 


(I 


e:  1,  G.  Ro80,  (Gilb.  Ann.  irriii,  173);  2,  Stroraeyer,  (Untersnch.  800); 
;,  (Ann.  Ch.  Phys.  Ix) ;  4,  Thaulow,  (Pogg.  xlii,  671) ;  6  Abich,  (Berg.  u. 
Zeitg.  1  Jahrg.);  6,  Erdinann,  (Jahresb.  xxi,  102);  7,  Abich,  (Pogg.  li, 
J.  G.  Gmclin,  (Pogg.  vii,  79);  9,  Redtcnbacher,  (Pogg.  lii,  468,  mean  of  8 
0,  Brooks,  (Pogg.  Ixi,  392);  11,  Kereten,  (Leonh.  Jabrb.  1846,  648);  12, 
and  Weld,  (Am.  J.  Sci.  [2],  viii,  390);  14,  T.  S.  Hmit,  (Phil.  Mag.  [4],  i. 
im.  J.  Sci.  [2],  xii,  212);  16,  Diday,  (Cryst  from  Melaphyre  of  Agay, 
-  [6],ii,  184,  198)  ;  16,  Rammelsberg,  (Pogg.  Ixxix,  806): 

Ca 

0-68=97-84,  G.  Rose. 
0-24=99 -88,  Stromeyer. 
0*2=100,  Laurent. 
0-20=10010,  Thaulo^. 
0-60,  Sig  0-18,  An  <r.= 
100,  A. 
ir,,  Mg,  Mn  er.=100-7,  E. 
1-26,  Mg  0-51=99-83,  Ab. 
016,  ign  0-86=100-26,  G. 
1-44,  Mg  0-31=100-07,  R. 
0-81,jfl[g0 -61=100-66,  BkB. 
0-24=99-77,  Kereten. 
2-06,  Ag  0-62=99-42,  B. 
1-79,  m%  0-48,  It  0-48= 
100-27,  W. 
2-62,  iLg  0-20,   ign  0*6= 
99-80,  Hunt 
1-2,  ]S[g  1-8=98-9,  Diday. 
0-86,"    1-46=99-8,  R. 

6,  G.=2-624 ;  11,  G.  2612 ;  12,  G.=2-619  ;  16,  G.=2-478;  16,  G.=2-68  to 

:e  feldspar,  but  colors  the  flame  distinctly  yellow.  Acted  on  by  hot  acids. 
>ften  replaces  feldspar  as  a  constituent  of  granite ;  in  other  instances  it  is 
I  with  feldspar,  as  in  Pompey's  pillar,  and  then  may  be  generally  distin- 
y  its  superior  whiteness.  Tiie  albite  granites  are  often  repositories  of 
the  granite  minerals,  tourmalines  of  different  colors,  beryls,  allanite, 

31 
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al,                    68-46 

19-30 

0-28 



9-12 

jrfield,             70-68 

19-80 

0-11 



9-06 

68-4 

20-8 

0-1 



10-6 

>thard,  eryii,  69  00 

19-43 





11-47 

,  ery%U            68  46 

18-71 

0-27 

0-66 

11-24 

z,                     69-11 
CPantellaria,  68-23 

19-34 

0-62 

0-66 

10-98 

18-30 

1-01 

2-68 

7-99 

67-94 

18-93^^0-48 

2-41 

9-99 

ylvania,          67  20 

19-64 



1-67 

9-91 

►thard,  white,  67  39 

19-24 

6-77 

6-28 

nbad.              6870 

17-92 

0-72 

118 

11-01 

aterCo.,  Pa.,  66-66 

20-79 





9-36 

ivme,Pa.,       66-86 

21-89 

8-78 

tmie,                66-80 

21-80 

0-30 

0-68 

7-00 

ffCrystf            67-0 

19-2 

0-8 

2-2 

7-2 

HiUrite,             67-62 

16-69 

2-80 

0-61 

10-24 
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DESCRimVE  KmERAljOQT* 


<3eiice,  (one  fine  cryfitcil  over  7  pounds  in  weip:lit\  in  Cli<?»t€r  Co. ;  very  hand»oii]« 
at  the  Princt!  vein.  Lake  Superior,  but  now  liftrdly  olitainiitile  as  tlif  uiinc  is  not 
worked;  hIjjo  very  large  fine  crystals  near  Oreenaboro,  N.  Q  CrYstallized  g;Tet»n 
quartz  occurs  in  talc,  at  Providence,  Delaware  Co.,  Fenn.  Chalcei^ony  nnd  n^at^i 
of  moderate  beauty  are  found  in  the  aatne  trap  region;  more  abundantlv  ftboot 
Lake  Superior,  the  MUsiftsippi,  and  llio  fltrcauia  to  the  we«t ;  at  Natural  Bridg«^ 
ilefferaon  Co.,  N.  Y. ;  about  tlie  Willamet^^  Ooluuihia,  and  other  rivers  in  Oregon; 
abundant  and  beautiful  on  N.  W.  aliore  of  Lake  Superior.  Bclmont'rt  lead  mine, 
St.  Lawrence  Co.,  N.  Y,,  baa  afforded  good  ehak-edony  otid  chryaopraae^  auo* 
ciated  with  calc  spar.  Eed  jasper  is  found  on  8ugar  Loaf  Mt,  Maine*  and  in  w^ 
blea  OQ  the  banka  of  tbo  Hudson  at  Troj.  Yellow  jaaper  oceure  with  ehale^aoiij 
at  Cheater,  Maaa.     Heliotrope  oecupiea  veiiu  in  elate  at  Bloom  in  n*oTe,  Orane^  0©», 

QnartEf  chalcedony,  praee,  camelian,  honistone,  coni»tittit«  many  of  the  pecisdo- 
morphs  formed  by  ftubstitution  .(see  chapter  on  Chemical  Minernlojry  J.  PseudomorpliK. 
after  hexagonal  and  ecfllcnohtHlral  eryBtab  of  *?ftlcite  and  eiilK'rt  of  fluor,  o«jcur  at  Weat- 
baraptoa.  Maas. ;  after  heavy  epar,  jprobably.  In  Rutherford  Co.,  N\  C,  often  filled  with 
watAF.  Petrified  wood  eonaliita  of  (jUftrtK,  and  ftometimeft  of  chaleedony  or  agate,  of 
rar«  beauty. 

Quarti:  crystals  occaaionally  occur  of  enormona  aize-  A  |?roup  in  the  mueeum  of 
the  univcraity  at  Naplea,  weighs  nearly  half  a  ton.  A  crystal,  belonging  to  8iff, 
Rafelli  of  Milan,  meaaurea  three  and  a  quarter  feet  in  length,  and  five  and  a  half 
in  circumference,  and  ita  weight  la  estimated  at  eight  hundred  and  aeventv  pounds; 
another  at  PariB  is  three  feel  in  diatneter,  and  weighs  eight  bundrect  weight 
About  a  century  since,  a  drusj'  cavity  waa  opened  at  Zinken»  which  afforded  1000 
cwt  of  rock  cryHtole,  and  at  that  early  period  brought  $3(K),000.  One  eryatal 
weighed  8tXJ  pounds.  A  grout*  from  Mooee  Mountain,  New  Hampttliire,  at  Dartmouth 
College,  weiglie  147-1  pounds,  and  contains  48  eryatale;  four  of  them  are  from  G  U* 
b^  inchea  in  diameter,  ten  from  4  to  4-^  inehea.  A  crystal  from  Waterbury,  Vt, 
2  feet  long  and  18  inchea  through,  weighs  176  pounds. 

Cryatak  often  exhibit  internal  irideacenee«,  owing  to  fiasurce  or  fraeturea.  Foreign 
aubstanees  frcmiently  penetrate  or  thoroughly  permeate  cryatali^  of  quartz.  Oxvd  of 
iron  haa  already  been  alluded  to  aa  one  of  Ihcee  permeating  PHbataneeii.  CKlariL  ' 
sometimea  ao  thoroughly  intermingled,  that  the  er3  6tale  appear  to  be  compoaa^ 

tirely  of  thie  inateriaU  their  hardneas,  however,  ahowa  their  si  lie  eoua  nature,  AnH 

cite,  asbeatus,  actinolite,  tourmaline,  ailver  and  copper  are  other  i>enetratiiig  otJ- 
ataneea.  Speciniena  containing  acicular  cryatala  of  rutile  are  often  very  beautiful 
The  moat  interesting  of  the  «uhdtancea  occurring  in  quartz  are  the  fiulda*  which 
occopy  smoll  cnvitiea  in  the  interior  of  crystals ;  they  are  either  water,  peculiar 
reainoua  li*|uide,  or  mineral  aolutiona.  Mr.  Allan  de^riliea  a  erjetal  of  amctliytl 
in  hiB  collection,  having  four  cavities  partly  filled  with  a  bituminoua  fluid  ;  at  83^  F., 
the  fiuida  dilates  and  filla  all  tlie  cavities,  and  on  cooling  reap^iears  with  ebullition. 

Silica  is  held  in  aolution  in  the  (ieyaera  of  Iceland  and  New  Zealand,  whoae  aol- 
vent  powers  are  due  to  their  temperature,  and  a  fiuiall  quantity  of  alkali  prea«ii1. 
It  10  also  present  in  tracer  in  ordinary  waters,  as  alkaline  ailioatcB. 

8«T6ral  varieties  of  tliia  ^peeies  have  long  b««ii  employed  in  jewelry.  Hie  mm- 
thtfwt  has  alwaya  been  eateemed  for  its  beauty.  Like  moat  other  atones,  it  it  \ms^ 
brilliant  by  eandia  light;  it  appcara  to  beat  advant^ige  when  aurrounded  with 
pearla  and  set  in  gold  The  color  of  the  amethyst  ia  often  irregularly  dii^od,  aa 
18  well  defl<'ribed  by  Pliny,  *'  ad  viciniam  eryatalli  de^cendet  albieante  purpura  dalbc* 
tu/'  purple,  gradunllv  fading  into  white.  It  was  called  arnHhytt,  ufii^^rtf  on  ae- 
count  of  itspretendeil  preservative  powers  againt  intoxication,  from  a,  not,  and  |i«^MK. 
to  intoxicate.  Tliia  is  not,  however,  tho  only  amethjfU  of  the  ancients.  The  violet 
oolored  sapphire,  the  violet  fluor  spar,  (scJpturis  facites,  Plin.  eatiljf  ffraptn}^  aad 
fome  other  purple  apeeies,  were  designated  by  the  aame  name;  and  it  baa  btO 
•npposed  that  garnet  was  also  included. 

Cameos  are  in  general  made  of  onyx,  which  is  well  fitted  for  thU  kind  of  tniBJa- 
tttre  sculpture.  The  figure  is  carved  out  of  one  layer,  and  atands  in  relief  on  an- 
other of  different  color.  The  most  noted  of  the  ancient  eameoa,  is  tlie  MuJituaa 
vaie  at  Brunswick.  It  was  cut  from  a  single  atone,  and  has  the  form  of  a  ereani 
pol,  about  seven  inchea  high  and  two  and  a  half  broad  ;  on  it«  outside,  which  is  of 
a  brown  color,  there  are  white  and  yellow  groups  of  raiaed  figures,  representing 
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Cleavage  :  0  perfect ;  n  less  distinct ;  ii  faint ;  also  imperfect 
in  the  direction  of  one  of  the  faces  L  Twins :  f.  424  and  426 
fiice  of  composition,  n ;  f.  428  parallel  to  plane  2i ;  also  parallel 
to  O  and  is.  Often  massive,  cleavable,  or  granular ;  sometimes 
coarse  lamellar. 


428 


429 


0 

: -1=146°  30'. 

M  :  ii  =150"  35'. 

0 

:  2=98"  4'. 

iiiii  =1420  25'. 

0 

:  i\  =77°  31'. 

ii :  -42  =130°  60'. 

0 

.  |t=161°  36'. 

ii :  38  =146°  40'. 

0 

2»=135°  3', 

I:  2i=134°  19'. 

0: 

«=90° 

/:  1«=110°  40'. 

0: 

7=67°  44'. 

1  :  1=126°  14'. 

ii: 

n=90». 

-1  : -1=142°  40'. 

LozocUtBe. 

O :  |i=145o  47'. 
O  :  li=129°  41'. 
O  :  4t=116°  33'. 
O  :  2i=99°  38'. 
O  :  -2e=139°. 
O  :  ri=116°  7'. 
O  :  i=150^  52'. 
0:1=124°  42'. 

H.=6.  G.=2*4 — 2-62.  Lnstre  vitreous,  sometimes  inclining 
to  pearly  upon  the  face  of  perfect  cleavaffe.  Color  white  ;  often 
gray,  reddish-white,  flesh-red,  greenish-white,  green ;  streak  im- 
coloiW.  Transparent^ — translucent  Fracture  conchoidal  to  un- 
even. 

Cojwpoti/um.— fi3i+5l  Bi'=(t+Xl)Bi*=Silica  64*8,  alumina  18-4,  potash  168 
=100. 

Analyses:  1,  VaL  Rose,  (Scheerer's  J.  viii,  244) ;  2,  0.  Rose,  (Pogff.  zzviii,  148); 
8,  Schnedermann,  (Stud.  Gotting.  v.  b.  Frcunde,  ▼.  Hft.  1);  4,  Delosse,  (Ann.  Co. 
Fliys.  [8],  xxv) ;  6,  6,  7,  Abich,  (rogg.  Ii,  628,  and  Berg,  und  hiittenm.  Zeitg.  Jolirg. 
19) ;  8,  iJomeyko,  (Ann.  d.  Mines,  [4  ],  ix,  629) ;  9,  Brongniart  and  Malaguti,  (Ann. 
Iwies,  [4],  ii,  466);  10,  Kroner,  (Pogg.  Ixrii,  421);  11,  Kersten,  (J.  t  pr.  Chem. 
"'  162);  12,  PlattneT,  (Pogg.  xlvi,  299);    18,  Evreinoff,  (Pogg.  xlvii,  196);  14, 


T.  a  Hunt,  (Phil.  Mag.  [41,  i,  822,  and  Am.  J.  ScL  [2],  xii,  212);  16,  16,  Gmelin. 
pPogg.  Ixm,  818);  17,  J.  U  Whitney,  (Am.  J.  Sci.  [2],  xv,  440);  18,  Ranmielsberg, 
(4th  Suppl.  71) ;  19,  F.  A  Genth,  (Keller  and  Tied.,  iii,  486) ;  20—28,  Smith  A  Brush, 
(Am.  J.  aei.,  [2],  xvi,  42);  24,  Plattner,  (Pogg.  Ixvii,  419)": 


Si  £1 

L  Lomnitz,                   66*76  17*60 

2.  Banidin,  Vesuv.        66*62  1916 

8.  (?^iy,  Dransfeld,    64*86  21*46 

i.  Chamooni,                 66*48  19*06 


I'e      Oa  &       fTa 

1*76     1*26     1200    =98*26,  V.  Rose. 

0-60  14*74,  with  some  fTa,  G.  Rose. 

trace   trace  2-62     10*29=99-28,  Schned. 

trace    0*68  10*62      2*80=98*99,0016006. 
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tufa,  iD  Bmooth  and  shining  globular  and  botryoidal  masses,  which  have  a  3>eaTly 
lustre.  Wood  opal  has  a  peculiar  ligneous  structure.  MiehtulUe  (from  the  island 
of  St  Michaels,  Azores)  is  a  white  fibrous  pearly  variety.  Bp.  gr.=l*88.  Ahtmo- 
calcite  is  an  impure  opal,  of  a  bluish  milk-white  color,  containing  6  per  cent,  of 
lime.  Some  if  not  all  the  deposits  of  silicious  earth  formed  of  infusorial  remains, 
consist  of  soluble  silica,  and  the  name  Randanite  has  been  applied  to  a  yariety, 
composed  mainly  of  silica  of  this  kind.     (See  analyses  below). 

Compoxia'on. ^Silica  in  the  soluble  or  gelatinizing  state,  but  often  combined  with 
insoluble  Silica;   more  or  less  hydrous,  but  the  water  is  not  considered  esaentiaL 

Analyses:  1,  Klaproth,  (Beit  iv);  2 — 6,  Damour,  (Bull  Gcol.  de  France,  1848, 
Iffl);  7,  Klaproth;  8,  Forohhammer,  (Pogg.  xxxv,  831);  9,  Stucke,  (Roae,  Bes- 
ohreib,p.  78);  10,  Damour,  (loc.  cit);  11,  Pattison,  (Phil.  Mag.,  [8],  xxv,  495);  H, 
Damour,  (loc.  cit);  18,  G.  J.  Brush,  (communicated);  14,  Damour,  (loc.  cit.);  16. 
Klaproth,  (Beit  iv.  166) ;  16,  Mallet,  (PhiL  Mag.  [4],  v,  286) ;  17,  Damour,  (loc  oil); 
18,  Schaffgotsch,  (Pogg.  Ixviii,  147) ;  19,  Forchhammer,  (loc  cit) ;  20,  Wrightaon, 
(Ann.  Ch.  Pharm.  liv.  868) : 

Si  S 

1.  I%r9opal,  Mexico,  92-00  7*76  3Pe  0*25=100,  KUproth. 

2.  lAmptd,         "       G.=2.029,  91*12  8*88=100,  Damour. 

8.    Chatoyant,    •*  2*024,  89*90         10*10,  and  some  combust,  Damour. 

4.  OeyteriU,  white,  "      91*28  8-77=100,  Damour. 

5.  "       gray  opaque,  iiiSl,  92-69  7*41=100, 

6.  i8WMjr««ni/*,  Iceland,  2-095,  92*08  7*97=100,        " 

7.  MenUite,  Menil  MonUnt,     86*50        11*00  9e  0*5,  £l  1*5,  Ca  0*6,  Klaproth. 

8.  Jf%reopal,  Faroe,  88-78  7*97,  &,  ifa,  0*84,  Ca  0*49,  fig  1^  fi 

0*99.  Foreh. 

9.  Semi-opal,  Hanan,  82*75         10*00,  Fe  8*00,  Ca  025,  £l  3  50=99*50  & 

10.  Iceland,  Geyser,  87  *67         10*40,  ^\,  9e  0-7 1,  Oa  0*40,  ^a  0*82,  ft  tr., 

=100,  Damour. 

11.  8il  i«eru9t,  N.  Z.  G.=l*968,  77*35  7*66,  3fcl  9-70,  Pe  3*72,  Ca  1*74=100*17, 

12.  J^ree,  opal,  Hun.,  G=2*099,  98*90  6*10=100,  Damour.  [PattisoiL 
18.   I%re  opal,  Georgia,  G.=2-07,  91  89          5-84,  Xl  1  40,  Ag  0*92=100*06,  Brush. 

14.  8iUx reeinite, Mex.,  G.=l*21, 96*40  4*60=100,  Damour. 

15.  Yellow  opal,  (PecAopo/)  Telk.  9360  5*00,  3Pe  1*0,  Klaproth.  [=99-86,  Mallet. 

16.  8U.  incrust,  N.  Zeal.,  94*20  3*06,  Xl  1-68,  ¥e  017,  Ca  tr.,  CI  NaO-85 

17.  Hyalite,  Waltsch,  Bohemia,  96*94  8*06,  Damour. 

18.  "         Bohemia,  96-5  3-0,  Fe  08,  CaO-2=99-6,  Sch. 

19.  CWAo/on^, Faroe,  95-82  847,  fc  0-07,  ]^a  U*06,  <5a  0*06,  Si  0-2, 

Ag  0*4=^9-58,  F. 

20.  Semi-opal,  Schiffenberg,         90*20  2*78,  ^e  411,  fig  0*86,  K  0*8,  5l  1*86, 

^  «  ^  i^a  0*9.  B  0-81,  W. 

21.  "        Kaschau,  9216  H  and  C  6*76,  Fe  2*00,  Ca  0*28. 

The  precious  opal  of  Hungary  afforded  Kobell  10*94  p.  c  of  water.  A  resin  opal 
ftom  Vourla,  Smyrna,  affordea  Mr.  G.  J.  Brush,  6-10  p.  c.  of  water.  G.=2-054. 
(This.  Min.  8d  edit  p.  691).  Another  from  near  Harmanjic^c,  Asia  Minor,  contains, 
according  to  J.  L.  Smith,  3  per  cent,  of  magnesia,  besides  92  Si  and  4*15  A.  A  hy- 
alite, called  water  opal,  from  Pfaffenreitli,  afforded  Schmitz  35  per  cent  of  water. 
For  other  analyses,  see  Schnabel  and  v.  der  Mark,Verh.  nat  Ver.  Rheinl.  1862,  377, 
459.  561 ;  Bickell,  Ann.  Chenu  Pharm.  Ixx.  290. 

The  Randanite  of  Salvetat,  {silice  gelatineuee),  corresponds  to  the  formula  Si'fi 
when  dried  at  16°  C.  and  Bi^ll  when  dried  at  100°  G.  Fournet  and  Salvetat  ob- 
tained, (Ann.  Ch.  Phys.,  [3],  zxiv,  848) : 

1.   Ceyssat,    Sol.  Si  87*20,  %  C,  and  org.  matters  10*00,  Si  and  9e  2*00.  sand 

0*89  F. 
?.   Algiers,    SoL  Si  80,  S  9,  insol.  Bi  6*48,  5l  141,  Fe  0*56,  Ca  0*66,  STa.  i,  and 

loss  2*00»  & 
It  occurs  as  a  fine  earth  or  in  compact  earthy  masses,  and  consists  mainly  of  the 
casta  of  infusoria. 

The  Michaelite  afforded  Kobell,  5i  83*65,  fi  16-36. 

B.B.  opal  is  infusible,  but  gives  out  water  and  becomes  opaque  Some  rarietias 
containing  iron  turn  red. 
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Arenturine  Feldspar  is  less  pellucid,  and  has  yellow  and  reddish  internal  re- 
lections. 

Olassy  Feldspar  is  a  transparent  variety  found  in  trachytic  and  yolcanic  rocks, 
laving  a  perfect  vitreous  lustre.  It  has  been  called  Sanidin,  from  oavis^  a  boards  the 
crystals  being  tabular ;  and  according  to  Naumann,it  has  fc=63°  55'.  O  :  7=110**, 
0  :  P=116°.  The  name  Jee  Spar  is  sometimes  given  to  a  similar  variety  found  in 
ITesnyian  lavas ;  the  term  however  includes  pellucid  varieties  of  other  species  of 
Mdspar. 

Other  varieties  are  the  Murchisonite  of  Levy,  [^named  after  Murchison,  tHe  Geol- 
wist],  which  is  a  yellowish-gray  or  flesh-red  variety  from  Heavitree,  near  Exeter ; 
Snasum  stone^  a  verdigris-green  variety  colored  by  copper,  from  Lake  Ilmen  ;  the 
Leelite  of  Dr.  Clarke,  (the  Hellefiinta  of  the  Swedes),  which  occurs  at  Gryphyttan 
In  Sweden,  with  a  peculiar  waxy  lustre,  and  deep  flesh-red  color ;  and  the  Vario- 
^it€,  a  dark  green  variety,  containing  lighter  globular  particles,  from  river  Brae  in 

Kaolin  is  a  term  applied  to  a  clay  resulting  from  the  decomposition  of  feldspar. 
[8«e  beyond.) 

Hie  Micracline  [fr.  iiiKpog,  little^  irXiyo>,  to  inclifu]  of  Breithaupt,  is  a  variety  of 
this  species  from  Arendal,  (Pogg.  xlvii,  1961  The  Erythrite  [fr.  ep«9pof,  red\  of 
Fhomson  (PhiL  Ma^.  xxii,  188,  1848)  is  a  flesh-colored  feldspar,  containing  three 
per  cent  of  magnesia,  found  in  amygdaloid ;  G.=2'541.  The  Perthite  of  Thomson 
IS  from  Perth,  in  Upper  Canada. 

Khyacolite  of  Rose,  ror  Ryacolite),  from  Vesuvius,  [named  from  p»a|,  a  lava 
rtrwim],  has  the  crystallization  of  feldspar,  and  resembles  the  glassy  variety.  G. 
Etose  states  (Kryst.  Chem.  Min.  88,  1852)  that  he  suspects  that  in  his  analysis  (Pogg. 
DEviii,  143)  some  nepheline  may  have  been  mixed  with  the  feldspar,  as  they  often 
Meur  together  at  the  locality,  and  he  therefore  does  not  mention  it  as  a  distinct 
ipecies  in  this  recent  work  of  his. 

Feldspar  in  tine  crystals  is  found  at  Carlsbad  and  Elnbogen  in  Bohemia,  (twins, 
1 4i24,  425).  Ekatherinenburg  in  Siberia,  Arendal  in  Norway,  Baveno  in  Heamont, 
Lomnitz  in  Silesia,  Land's  End,  <&c.,  arc  other  localities.  At  the  Mourne  mountains 
in  Ireland,  fine  specimens  occur,  associated  with  beryl  and  topaz.  Glassy  feldspar 
>eciir8  in  great  abundance  in  the  trachyte  of  the  Drachenfcls  on  the  Rhine ;  also 
n  the  lavas  which  devastated  the  island  of  Ischia,  near  Naples,  in  1302.  Ice  spar  is 
foand  principally  at  Vesuvius ;  it  may  be  obtained  in  profusion  in  the  valley  call- 
id  Fossa  Grande. 

Fine  crystallized  feldspar  occurs  in  New  York,  in  St.  Lawrence  Co.,  at  Rossie,  two 
niles  north  of  Oxbow ;  the  crystals  are  white  or  bluish- white,  and  sometimes  an 
jQch  across ;  also  eight  miles  from  Potsdam,  on  the  road  to  Pierremont,  where  crys- 
tals a  foot  through  are  said  to  have  been  found ;  and  near  DeLong*8  mills  in  the 
;own  of  Hammond,  with  apatite  and  zircon,  where  the  Loxoclase  is  obtained ;  in 
Lewis  Co.,  feldspar  occurs  both  crystallized  and  massive  in  white  limestone  near 
N'atoral  Bridge,  with  scapolite  and  sphene ;  in  Orange  Co.,  crystals  near  West 
Point;  more  abundant  ana  interesting  forms  are  found  at  Rocky  Hill,  in  Warwick, 
vith  tourmaline  and  zircon ;  and  at  Amity  and  Edenville.  In  Saratoga  Co.,.N.  Y., 
it  the  Greenfield  chrysoberyl  locality,  white  translucent  crystals,  usually  coated 
irith  silvery  mica.  In  Connecticut  at  the  gneiss  quarries  of  Haddam  and  the  feld- 
spar quarries  of  Middletown,  crystals  a  foot  long,  and  six  or  eight  inches  thick ; 
aear  Bradlevsville,  in  the  western  part  of  Litchfield,  crystals  2-3  inches  long, 
ftbondant  In  Massachusetts  at  South  Royalston  and  Barre,  in  crystals  often  large ; 
ftUo  at  Three  Rivers,  in  Palmer.  The  Acworth  beryl  locality,  the  tourmaline  local- 
ity of  Paris,  Maine,  are  other  localities  of  crystallized  feldspar.  In  Pennsylvania, 
in  crystals  at  Leiperville,  Mineral  Hill,  and  Chester,  (chesterlite),  Delaware  Co. ; 
i  aiuiBtone  in  Kennett  Township ;  fine  crystals  of  green  feldspar  occur  on  the  island, 
Mt  Dessert,  Me.  Washington  Mine,  Davidson  Co.,  N.  C,  in  white  and  yellowish 
erystals,  (anal  19). 

Massive  feldspar  is  abundant  at  the  above  mentioned  localities,  besides  many 
others.  An  aventurine  variety,  with  bright  coppery  reflections  in  spots,  occurs  at 
Leiperville.  Pennsylvania.    Adularia  occurs  at  tne  Falls  of  the  Yantic,  near  Nor- 
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3.  Acid  of  the  foi^  RO^. 

VI.   TiTANATES. 

Vn.  Cakbonates. 

4.  Acid  of  the  form  R^O^  {ROi.) 
Vni.  Oxalates. 


I.  SILICATES. 
I.  Anhydrous. 

[Tho  different  species  of  Silicates  are  widely  varied  in  their  cfaaracten 
through  the  mutual  replacements  of  lime,  potash,  soda,  magnesia,  protoxyd 
6f  iron,  and  other  protoxyds,  represented  by  the  general  expression  (^ ;)  and 
also  of  the  peroxyds,  alumina,  peroxyd  of  iron,  etc  (B).  The  mere  presence  of 
one  or  another  of  these  bases  affords  therefore  no  ground  for  distinctions  in 
classification.  The  only  general  fact  of  a  constant  character  is  the  almost 
total  absence  of  magnesia  from  the  feldspars,  (and  also  the  zeolites),  and,  in 
iaciy  from  all  those  species  in  which  the  protoxyda  and  peroxyda  are  to  one 
another  in  the  ratio  of  1  :  1,  (IB  :  IS,)  that  is,  which  have  1  :  3  for  the  oxy- 
gen ratio. 

I  divide  the  anhydrous  silicates,  as  has  been  explained,  into  a  few  grand 
groups,  dependent  on  the  oxygen  ratio  fur  the  oxygen  of  the  bases 
and  silica ;  these  ratios  being,  1  :  3,  1  : 2,  1  :  1^,  1 : 1,  1  :  |  or  less  tlian  |.) 

The  feldspars,  although  seemingly  unconformable  to  this  system,  still  have 
been  shown  to  have  the  type-ratio  1  : 1,  this  occurring  in  Anorthite  ; 
the  additional  silica  in  the  other  species,  being  added  without  changing  the 
crystallization  or  typical  structure. 

A  general  principle  is  here  indicated  which  modifies  the  law  of  ratios,  and 
which  is  exemplified  also  in  the  micas,  scapolite,  hornblende,  and  some  other 
species. 

It  has  been  observed  that  while  some  species  contain  water,  without  its 
affecting  the  crystalline  form,  so  there  are  silicates,  not  hydrous,  in  which  there 
is  an  addition  of  accessory  substances  which  do  not  modify  tho  form,  and 
which  substances  thus  appear  to  be  in  a  certain  sense  unessential.  Thus  So- 
dalite,  Hauyne  and  Nosean,  have  each  the  ratio  1:3:4,  and  a  common  for- 
mula, with  the  addition  of  some  Na  CI  for  Sodalite,  Ca  S  for  Hauyne,  and  Ka  S 
for  Nosean.  By  considering  these  as  ingredients  essential  to  the  type,  the 
species  would  be  widely  separated  from  their  congeners. 


The  above  facts  contain  ibd  prindplee  upon  wbicb  tbe  anbydrous  stUcates 
'are  arranged.  They  are  more  fully  developed  in  tbe  chapter  on  Chemical 
Mineralogy  and  Claa&ificatlon. 

Besides  the  ordinary  chemical  formulas,  wbich  have  tbe  advantaj^e  of  a 
familiar  form  and  look,  we  add  tbe  condtused  formulas,  explained  in  our 
chapter  on  Chemical  Mineralogy.  There  is  little  reason  to  aoubt  that  tbe 
protoxyds  and  peroiyda  replace  one  another,  3  parts  of  B  replacing  IS ;  or 
geuendly  that  proportions  of  oxyds  equal  in  amount  of  included  oxygen  are 
mutual  substitutes  in  compounds.  Thus  ^\  fi  and  B  are  equivalents.  In 
this  view,  the  complex  silicates  are  simply  silicates  of  a  single  complex  base. 
Thus  the  general  garnet  formula  is  (It',  2) Si;  under  which  the  following 
ire  among  tbe  special  formulas, 


Gm«t, 
Epidote, 


(♦R'+|S)§i, 


Idocrase, 


1(|RH3  5)5i, 


wbicb  differ  from  one  another  only  in  the  ratio  of  B'  to  B,  it  being  1:1m 
Gametf  1 :  2  in  Epidote,  1  : 1  or  3  :  2  in  Idocrase — tbe  fractions  within  tbe 
brackets  equaling  together  a  unit  and  indicating  this  ratio.  Sueb  form u Ins 
give  the  constitution  of  tbe  species  with  nil  the  precision  of  tbe  old  formulas, 
L«xbibiting  the  exact  relations  of  tbe  constituents,  without  any  hypotbesia  as 
to  tbeir  atomic  groupings.] 

The  following  are  tbe  subdivisions  of  the  Ankydrtms  Siiicatn. 
L     I,  Edelfobstte  Section. — Oxygen  ratio  of  bases  and  silica,  1 : 8. 

IL  AuoirE  Sbction- — Oxygen  ratio,  1 : 2. 
in.  EuLTTOfE  Sbction. — Oxygen  ratio,  1 :  If. 

IV.  Gabnet  Section. — Oxygen  ratio,  1:1. 

V.  Mica  Section. — Otygen  ratio  in  type,  1:1;  Structure  mica- 

ceons. 

VL  Fkldspab   Section. — Oxygen   ratio   in   type,   1:1;  Oxy- 
gen ratio  of  protoxyds  and  peroxyds,  1 :  3. 
VLL  Andalubite  Section, — Oxygen  ratio  1  to/^*  thnn  1 . 


i  EDELFORSTTE  SECTION. 
EDELFOBSITE.     N«ntral  Silicate  of  Lira*.     wCdol^rait*,  JToiWI 

Tibrons  or  feathery,  and  massive. 

n.=6.  (I)    G.=2'58.     Lustre  shining.    Color  white  or  grajiBk 
Transparent 


h 
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C<mpo9iiion, — CaSi=Silica  68*2,  lime  87*8.  B.B.  fuses  to  a  white  translacent 
glass.    Gelatinizes. 

Edelforsite  is  foond  at  Aedelfors  in  Smaoland,  Cdklowa  in  the  Bannat,  and  at 
Ojellebaokin  Norway. 

MANCINITE. 

Plumose  and  shining,  with  two  unequal  cleavages  inclined  to  one 
another,  92^.    Color  brown. 

OompoHium. — 2ai  5i,  probably,  according  to  Jacqnot,  (Ann.  d.  Mines,  [8],  xix,  70S). 
From  Mancino  near  Leghorn.    The  species  is  a  doubtfol  one. 


n.  AUGITE  SECTION. 


.The  oxygen  ratio  for  the  bases  and  silica  in  the  Augite  Section, 
is  1 :  2  ;  varying  in  the  species  hornblende  and  acmite,  to  1 :  2^. 

1.  AUOITE  GROUP.    Crystallixation  monodinic 

WOLLASTONITK,       fk*  Si*,  HoRNBLUrDS,        &*Bi*=ft*Bit 

Ptboxwe,  B»  Bi«,  AcMiTB,  (ft+fi)  Si«=Oft«,  fi)  5i^ 

RnoDONrrE,  Stn'Bi'  f  Wiottynb,         (iB*+lS)Bi^) 

^Tommmn,        (ift»+}fl)  Bi«  I  Som)awaut«,    (|B»+Jfi)  Bi«  (») 

8.  BABINGTONTTE  GROUP.— Triclinic 
Babimotonitb. 

8.  BERYL  GROUP.— Hexagonal 

Beetl,  rt»e+i3tl)  Bi"    Eudialtti,         |(|B"4iar)  Bi« 


WOLLASTONFFE,  If,    Tabular  Spar.    Table  Spar.     Grammite.    Sohaalstein, 
W,    TafeUpath,ir 

Monoclinic.  C=^69^  48',  /:  7=87°  28',  O  :  9t=137^  48' ;  a :  J : 
o:=0-4338  : 1 :  0*89789.  Observed  planes  as  in  the  annexed  figure. 

O :  li=160o  30'.  Q :  Si=lW  16.  it :  2=132<^  14 . 

0 :  3f =139<^  63'.  O :  ii=110'>  12'.  it :  24=120°  50'. 

0 :  6i=130°  42^.  ii  :  -li=95^  23'.  it :  t|=145o  8'. 

O :  -li=154°  25'.  it :  7=133°  44'.  ii :  ^2=115°  34'. 

Earely  in  distinct  tabular  crystals.  Cleavage :  0  most  distinct ; 
ii  less  so ;  It  and  -Ii  in  traces.  Twins :  composition-face  ii.  Usu- 
ally cleavable  massive,  with  the  surface  appearing  long  fibrous, 
fibres  parallel  or  reticulated,  rather  strongly  coherent 

n.=4-5^-5.  G.=2-78— 2-9;  2785— 2-895,  (United  States), 
Thomson  ;  2*805,  (Bannat),  Haidinger.    Lustre  vitreous,  inclining 
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elami9  is  an  funorphoiiB  form gi nous  lubrinlorite  ;  fonnal*   B  3i+H  5i. 
t*t  Hjkir  (aniiL  12)  hua  the  composition  of  ah  AUgit«,  ( RfimtneUberg). 

FoEMS. — Feldspar  may  be  ftltered  through  iufiltrating  waters  parrying 
or  leea  carbonic  acid  in  solution,  (Forch hammer,   Foorudt^   Bi«obof);    alao 
ongh  the  action  of  waters  rendered  acid  by  the  det^ompoaitio  nof  pyrites.  (Mita- 
cherliL-b) ;  »l.^o  hy  ordi nary  waters  holding  traceiof  aUtahoe  and  other  ingredienta 
J^^latiocip  (Bischof). 

be  presence  of  pyrites,  or  a  mineral  containing  protoxyd  of  iron,  aa  some  micap 

let,  Ac.,  is  often  the  first  occasion   of  the  change.     Tue  dccompoi*ition  of  the 

Beral  with  the  attcndout  oxydntiou  of  the  iron  distributt^a  fGrrtiginoua  waters 

ough  tlie  rock,  (or  sidphate  of  iron,  from  the  altered  aulphuret),  and  thus  by  a 

^regating  or  decomposing  action,  prispartiS  the  way  for  other  agent' ies. 

I  the  infiltrating  waters  contain  traces  of  carbonic  acid,  the  feldapar  acted 

loses  its  lime,  if  a  lime  fehlspar,  by  a  combination  of  the  lime  with  this 

t,  its  alkalies  are  carried  off  as  carbonates,  if  the  supply  of  CArbonie  acid 

»  or  otherwise  as  silicates  in  solution.     The  change  thus  going  on,  ends  in 

[ling  Kaolin  or  some  other  hydrotjs  silicate*     The  earfi>nate  of  soda  or  potasli, 

fethe  silicate  of  these  bases,  set  free,  may  go  to  the  formation  of  other  miueralfl^ — 
production  of  paeudomorphic  or  meiamorphlc  changes — and  the  supplying  &esh 
i  marine  waters  with  their  saline  ingredicnta. 
jCpoiin  is  generally  u  Biimple  hydrous  silicate  of  alumina,  expressed  by  the  formula 
jtl  Si-l-2fi[=^ilica  40'0,  alumina  44*6,  woterl6'6;  occasionally  it  corresponds  to 
3tlSi5H-2A  Ortboclase  in  ch&ngiDg  to  the  former  loses  ife-j-sSi  ;  or  to  the  latter, 
li-h  jSL  Part  of  the  silica  set  free  may  go  off  with  more  or  less  of  the  potash,  or 
IDAJ  form  opal,  quartz,  siliceous  sinter.  The  alumina  also  is  often  in  part  removed 
The  6arae  exjdanation  is  readily  applied  to  the  change  in  albito  or  other  feldspars, 
^hen  the  change  is  Dot  earned  on  to  the  ^^clusion  of  the  protoxyd  bases,  certain 
litas  may  result,  especially  as  Bischof  statee,  when  labradorite  is  the  feldspar 
'erring  alteration,  which  np^icies  he  describes  as  giving  origin  to  the  apeeiet 
olite.  Massive  nepheliiie  or  eltcolite  is  a  still  more  common  souree  of  seolitea. 
rfaen  the  waters  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — 
)  magnesia  may  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  ts 
I  tele  when  the  alumins  is  excluded  ;  and  when  augite  or  hornblende  is  present, 
Ijgivt  ongif]  to  chlorite, 

^tion  of  sulphurous  acid  from  volcanic  fumarolos  produces  often  a  complete 
lion  of  the  felilspar  and  other  minerals  present,  giving  rise  to  deposits  or  ia* 
utatioos  of  silica,  in  some  of  its  various  forms,  and  also  Hatloysite.  etc. 
_Jteatii«,  Talc,  Chlorite,  Kaolin,  Lithomarge,  occur  as  pseud omorphs  aftar  ortbo*^ 
(lase  or  alhite;  and  Tin  ore  and  Ciilcite  also  replace  these  feldspars  by  some  proceH 
of  solution  and  substitution.     Labradorite  more  rarely  forms  kaolin. 

Orthoclase  is  also  described  as  occurring  altered  to  Albite,  This  has  been  men> 
tioned  as  an  example  of  paramorphiMm,  the  two  species  being  dimorphous. 
But  as  these  feldspars  occur  together  in  the  same  rock,  and  must  have  been  formed 
under  very  similar  circumstances,  we  cati  hardly  suppose  that  either  is  liable  io  a 
<cliange  like  that  of  a  dimorphous  compound  to  the  form  of  the  other. 

The  following  are  analyses  of  Kaolin,  Na  1  to  28  are  by  Brongniari  and  Mala- 
gati,  who  carefully  separated  the  free  silica  and  undecomposed  feldspar  Their 
raatilts  are  hero  reduced  to  445  as  constant  for  the  alumina,  this  being  the  amount 
In  tb«  Kaolin  of  the  formula,  jStl  Si4-2  R  G.^2'21 — 2  26.  Analyses  a,  6.  are  from 
analyses  by  Ebelmen  and  S^alvetat,  (Ann.  Ch,  Phye.  xxxi.  25*7 1  Analyses  I  to  11 
and  21  give  quite  closely  the  theoretical  formulas  £lSi+2Hi  19,  20.  have  one 
quarter  more  of  silioa  ;  23,  one  half  more ;  26  and  b,  twice  more. 

1,  Limoges, 

I.  Clos  de  Madame,  Allter, 

^K  Plyrapton,  Devonshire^ 
^K  Piedmont, 

C  Dicndorf,  Passaii, 

7.  Rama,  Passao, 

I.  Auerbach,  Passan, 


Si 

£1 

tt 

Si:m 

40' 

445 

16-fi 

11>    :  I 

46-0 

M 

16- 

116:  1 

37-2 

M 

16-9 

on :  1 

40-9 

«« 

16  a 

1-02:  1 

86-6 

*l 

15C 

0-91  :  1 

86  0 

" 

16-6 

0-92  t  I 

43S 

1* 

15-4 
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Named  »ft«r  the  English  Ohemist,  WoUaston ;  also  tabular  ipar  from  it*  lamellar 
forms  and  structure. 

Dr.  Thomson  has  described  mider  the  name  of  WollattonUt,  a  mineral  from  Kilsyl  h , 
occurring  in  greenstone  veins.  It  differs  from  tabular  spar  in  containing  some 
silicate  of  soda.  Formula,  ^a  §i-|-Ca*§i*,  or  near  acmite.  It  is  referred  by  J.  D. 
Whitney,  to  Peotolite. 


PYROXENE,  iTouy.  Augite.  Coccolite.  Diopside.  Sahlite.  Alaliteu  Mnssite. 
Pyrgom.  Fassatte.  Pentaelasite.  Jeffersontte,  Keating.  Asbestos,  t»  part. 
Bronate.  Paulit«.  Green  Diallage.  Kokkolit,  Baikilit,  Omphadt,  W.  Pentak- 
lasit,  HoM*.  Malacolithe,  ^aiiy.  Funkite.  Uudsonite,  Btck.  Polylite,  Thom. 
JE%tin.ii«,  in  part,    Breislakite,  .SroteAi 

Monoclinic ;  ^=73°  59',  /:  /=87o  5',  O  :  2»=181o  IV;  aih.c 
=0-5412  : 1  :  0-91346. 

O :  li=155o  51'. 
0 :  -1^=148°  35'. 
O :  -3i=109o  31'. 
O :  «=106o  1'. 
0 :  1=146°  9'. 
0 :  2=1300  6'. 
O :  -1=137°  49'. 
O :  -2=1140  28'. 
6>:li=150O20'. 
0 :  «=90o- 
2t:2t(ov.<?)=82°34'. 
n :  l«=130o  10'. 
ii :  -lt=105°  24'. 
n  :  t2=1520  16'. 
ii :  7=133°  33'. 
n  :  a  =115°  25*. 
•    M  :  18=1070  35'. 
t2  :  t2(ov.w")=124°  30'. 
ii  :  t2(ov.M')-=50o  50'. 
it :  35=143°  34'. 
-1  :  -1=120°  32'. 
-2  :  -2=95°  30'. 
1 :  l=131o  24'. 
2  :  2=111°  10'. 

Cleavage:  /rather  perfect,  often  interrupted ;  ii  and  ii  imperfect 
Ciystau  nsaally  tliick  and  stout.  Twins :  face  of  composition  «, 
^f.  357).  Often  coarse  lamellar,  in  large  masses,  parallel  to  C?or 
n.  Also  granular — ^particles  coarse  or  fine;  and  fibrous,  fibres 
often  fine  and  long. 

H.=5 — 6.  G.=3-23 — 3*5.  Lustre  vitreous,  inclining  to  res- 
inous ;  some  pearly.  Color  green  of  various  shades,  verging  on 
one  side  to  white  or  grayiBh-white,  and  on  the  other  to  brown  and 
black.  Streak  white— gray.  Transparent— opaque.  Fracture 
conchoidal — ^uneven,    ^tue. 
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Long  PoDd,  N.  Y. 

Oomp^Uum, — ^'*Si*,  in  wkich  It  may  be  Emc,  [uii^eaiii«  protozyd  of  irou  or  luim^ 
ganose,  OF  6Ten  soda, ;  and  in  £omd  iuataDces  aiumiiia  entera  into  tbe  composition 
without  changing  esadntiallT  tb^s  crystallization,  and  usually  replaces  Bilif.*ii.  Whaz^ 
1U=^Ca,  Mg),  the  color  is  white  or  light  green ;  when  R^l^a,  r\4,  the  color  Taries 
in  ahade  ofgre^n  to  bl«u:k,  oceording  to  the  proportioa  of  oxyd  of  iron ;  if  R^=Mn, 
the  color  is  fle«h-red,  and  tbe  mineral  it  manganese  «par.  It  may  alao  be  (Ca,  Mn), 
or  (C^  Mg,  Fe),  or  (F«,  Mn),  and  when  iron  i»  abundant  the  mineral  is  very  dark 
green  or  black. 

There  are  other  kinds  arieing  from  mode  of  crvfltuliIiiuitioQ,  the  speciee  beinff 
ometimes  in  distinct  crystals,  aometimea  thin  foiintcd^  sometimea  graDular,  ana 
Hen  fibrous  or  asbeetiforoL     The  following  are  the  prominent  Tarietiea: — 

1  IHopmdtt  WkUt  Avffite,  White  Malaeotite,  Mtutitf. — Of  white^  grayish,  or 
*  grayish -green  eolor,  either  crystallized,  lamellar  or  granular.  Hie  granular,  when 
eoarse  and  somewhat  fHabbp  is  called  white  coreoiii^.  Alalitr  is  a  diopflide  from 
AJa  in  Piedmont  Muttite  has  a  grayish-green  color,  and  is  lamellar  parallel  to  the 
lm*c,  the  laxnelliD  sometimes  contorted  ;  it  is  from  Muaaa  in  Piedmont  Theee  ra» 
ridie-^  eootain  tbe  basee  magneeia  and  lime,  with  little  or  no  iron,  and  usually  no 
aluruina,  (Ca,  &g)'Si*.  0.^-23 — 3*26.  Dioptide  is  from  itf,  two-fold,  and  9^\%,  ap- 
pt*tranc4i;  malaoolite,  from /leXMAi  and  Xi&*{. 

Sttktiie  resembles  diopside,  bat  has  a  dingy  greenish  color,  and  is  coarse  foliated. 
ariaing  from  composition  parallel  to  0  ;  from  Sahla,  Sweden*  Baikalit*  is  a  green 
Yaiiety,  from  Lase  Baikal  Pyrmrm  is  a  dingy  rariety  of  sahlite,  (named  from  the 
Gi^Mk  «W6*fta.)  Omphatiie  is  a  foliated  leek-green  rariety.  The  same  constitution 
M  tAtortf  but  usually  with  some  iron.     G.=3-28 — S'3. 

/>vro«ffif,  ( from  nf,j|r#,  and  fcv«sr,  ttmnffer). — Besides  its  general  use,  this  name  is 
specially  applied  to  the  green  or  grayish -green  crystals,  often  of  large  sixe  Grten  Mai' 
— *''f  IB  another  name  for  this  yariety.  Ftutaitt  is  handsome  grass-green  or  pistachio 
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green,  with  high  liutre ;  from  the  Fassa  valley,  Piedmont  Oreen  CheeoUte  if  a 
granidar  friable  yariety,  consisting  of  bright  green  shining  grrannles,  named  from 
K9KK0f,  a  arain.  Funkite  is  a  green  coccolite.  Jbherzolite  has  a  deep  green,  or  oliye- 
green  color,  and  occurs  both  crystallized  and  lamellar;  from  Lake  Uien  in  the 
]^Tenees.  BaikcUite  (from  Lake  Baikal)  is  an  olive-green  sahlite.  These  apeciet 
contain  the  bases  lime,  magnesia,  and  protoxyd  of  iron,  (Ca  "SLg,  ]^e)*9i*.  6.=:;8'26 
— «-8. 

Jefersoniie  is  a  dark-green  crystallized  foliated  variety,  from  Mine  HiU,  Frank- 
lin, "aew  Jersey :  it  has  the  same  constitution  and  angles  as  the  last,  with  some 
ozyd  of  zinc.     (Oa,  ]^e,  iSCg,  2n)'  3i*    G.=3'6.     Named  after  Mr.  Jefferson. 

Auaite  (from  avyif,  lustre)  includes  the  black  and  greenish-black  crystals,  com- 
mon m  basaltic  and  volcanic  rocks.  It  contains  the  same  bases  as  the  last,  t<wether 
with  alumina.  (Oa,  ]^e,  ]flg)\Si,  ^)\  0.==3-8a— 836  ;  8'869,  Etna ;  8-866,  Eiffel; 
8*868,  Fassa.  Alumina  is  also  contained  at  times  in  some  of  the  ai)0ve  varieties. 
.^girine  of  Brevig  is  a  black  or  greenish-black  to  leek-green  pyroxene ;  0.=8'4SS 
—8  604,  (Pogg.  Ixxx,  816). 

BreUlcikite  occurs  in  wool-like  forms  at  Vesuvius  and  Capo  di  Bove.  Its  crystal- 
logrraphic  identity  with  pyroxene  has  been  shown  b^  Chapman,  (PhiL  Mag.  zzzvii, 
444,  I860).    Named  after  Breislak,  an  Italian  geologist. 

ffedenbergite  is  a  black  pyroxene,  containing  largely  of  iron,  little  or  no  mag- 
nesia, and  no  alumina.  (Oa,  ^e)*Si*.  G.=8-6.  Named  after  the  Swedish  Chemist, 
L.  Hedenberg. 

Bwkonite,  from  Orange  Co.,  N.  Y.,  near  the  Hudson  river,  is  black  and  deavable 
like  Hedenbergite.  but  differs  in  having  a  considerable  part  of  the  silica  replaced 
by  alumina,  (Ca,  Fe,)'(Si,  £l)*.  G.=8'5,  Beck ;  8*43 — 8*46,  Brewer ;  streak  green ; 
often  has  a  brown  tarnish.  It  also  contains  at  times  some  manganese.  JPolyliU 
is  the  same  compound. 

A  pure  iron-augite  analyzed  by  GrQner,  (AnaL  47),  has  been  called  Orunerite. 

Jhallage,  (from  diaXXayti,  d^erence^  alluding  to  the  dissimilar  cleavage). — Thin  fo- 
liated and  easily  cleavable;  lamiuae  brittle;  color  various  shades  of  green,  gray, 
and  brown,  and  sometimes  bronze  or  pearly-metallic.  G.=8'll — 8*227.  It  incTudes 
Schiller  tpar  (in  part)  and  Bromite,  Bronzite  has  a  greenish-brown  or  brownish 
color,  and  metalloidal  lustre ;  it  cleaves  in  three  directions,  two  of  which  meet  at 
an  angle  of  87^.     G.=8-126.    From  Gulsen  in  Styria. 

Hypertthefie^  (from  wsp  and  cdtvot^  very  strong  or  tough),  bears  nearly  the  same 
relation  to  diallage  that  the  dark  varieties  of  pyroxene  bear  to  the  light.  It  con- 
tains a  large  proportion  of  iron  and  little  lime,  yet  varies  much  in  this  respect,  and 
some  varieties,  not  distinguished  by  external  characters,  have  the  compoaition 
nearly  of  diallage.  Its  colors  are  grayish  or  greenish-black,  and  copper-red,  with 
a  bright  metallic-pearly  lustre.  It  cleaves  easUy,  but  not  into  as  thin  folia  as  the 
preceding.  G.=8-3 — 3'6.  The  Paulite  (G.«=3-889)  is  from  the  island  of  St.  P^uL 
Labrador  Hornblende  and  Metalloidal  Diallage  are  here  included.  The  BronjtitehMB 
dove-brown  and  pinchbeck  brown  colors,  with  a  metallic-pearly  lustre.  G.ssS-S — 
8*6.  Cleavage  orthodiasonal,  very  perfect  Diaclasite  of  Hausmann  (analysis  48) 
is  between  diallage  and  nypersthene  in  composition,  but  has  the  pale  colors  of  dial- 
lage, passing  into  brass-yellow.     Named  from  Jia«Xacj,  to  cleave  through. 

Analyses:  L — 1,  Nordenskiold,  (Schweig  J.  xxxi,  457);  2,  H.  Rose,  (Schw.  zxxv. 
86);  8,  T.  Wachtmeister,  (Schw.  xxx, 334) ;  4,  Hermann,  (J.  f.  pr.  Ch.  xxxvii,  190) ; 
6,  Wackenroder,  (Kastn.  Archiv.  xiii,  84);  6.  Kussin,  (liaram.  4th  Suppl.  12);  7, 
Reuterskold,  (Jahresb.  xxv,  862) ;  8,  Richter,  (Poffg.  Ixxxiv,  384). 

IL  9,  Seybert,(Am.  J.  Sci.  iv,  840);  10-18,  H.  Rose,  (loc  cit);  14,  Wolff,  (J.  £  pr. 
Ch.  xxxiv,  286);  16,  Ilochstotter,  (J.  £  pr.  Ch.  xxvii,  875). 

IIL  16-20,  Kndematsch,  (Pogff.  xxxvii,  577) ;  21,  Gmelin,  (Leonh.  u.  Bronn,  N. 
Jahrb.  1840,  649);  22,  Delesse,  (Ann.  d.  Mines,  [4],  xii,  298);  28,  Rammelsberg, 
"•ogg.  Ixxxiii,  458);  24-26,  Waltershaasen,  (Vulk.  Gest  107  to  110). 

IV\  27,  T.  S.  Hunt,  (lagan's  Geol.  Rep.  1853). 

V.  28, 29,  Smith  and  Brush,  (Am.  J.  Sci.,  [2],  xvi,  869) ;  80,  Thomson,  (Min.  i,  496): 

VL  81,  82,  Kohler,  (Pom.  xiii,  101);  83.  Delesse,  (Ann.  d.  M.  [4],  xvi);  84-86, 
Regnault.  (Ann.  des  M.  [8],  xiii,  147);  37,  Kobell,  (J.  £  pr.  Cli.  xxxvi,  808);  88, 
Schaf  hauU,  (Ann.  d.  Ch.  u.  Ph.  li,  254);  89,  Beck,  (Min.  N.  Y.,  p.  310) ;  40,  Sevbert ; 
41,  Muir,  (Thom.  Min.  i,  202);  42,  Damour,(Ann.  des  Mines,  [4 J,  v.  157  ;  43,  Kohler, 
(loc  cit) ;  44,  T.  S.  Hunt,  (communicated). 
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greenish,  yellowish,  grayish  or  reddish  in  color ;  <H.=2'5 — 8,  cutting  like  massiye 
talc.  6.=2'7 — 2*784.  It  is  identical  with  some  agalmatolite.  Mr.  Unnt  r^ards  it 
n  an  altered  clay  slate.     It  is  from  Canada. 

Analyses;  1,  Vanquelin,  (Ann.  de  Ch.  xlix,  88);  2,  Klaproth,  (Beit,  v,  19);  8, 
Thomson,  (Min.  i.  843);  4,  Karafiat,  (Poeg  Ixxviii,  576);  6,6,T.S.  Hunt,(loccit.); 
1,  8,  9,  Snuth  and  Brush,  (Am.  J,  ScL  [2],  xvi,  60). 

5i      3tl         Fe     Ca    STg      i      fl 

L  Agalmaiolite,6%'      29-  1-      2-       7*      6-=100,  Vauquelin. 

S.  "  64-60  84-0        0-76 6*26  4-=99-60,  Klaproth. 

&  "  49-82  29-60      150  6*00   6-80  6-6=99-21,  Thomson. 

4.  "  49-60  27-46  J'el-03  666  0-72  1020  610,  Sin  *r.=99-66,  Karafiat 

5.  ParophUe,      48-50  27*60  "  5*67  1-30  224     6-80  7*00,  S^a  l-91=:99-42,  Hunt 
«.  "  48-42  27-60  "4-50  2-80  1-80     6-02  6*88,    "  2-78=99-80,  Hunt 

7.  DytyntnbUe,  44 -80  84-90  Fe8'01  0-66  042     6-87  5*88,  Sa   8*60  finO -80=99 -94, 

Smith  A  Brush. 

8.  "  46-70  81-01       8-69    tr.    0-60  11-68  6-80,    "  <r.  =98-88,3.  AB. 

9.  "  44-94  26-06      8-88  8-44  6-86     6-80  6-16,    "  tr.  =100-18,8.  AB. 

The  analyses  hy  Hunt  agree  rather  closely  with  8  and  4  by  Thomson  and  Kara- 
fiat Karanat's  agalmatolite  is  in  part  the  gangue  of  the  Diaspore  of  Schemnitz ; 
it  is  slightly  greenish  and  somewhat  greasy  in  lustre.     H.=2'6— 8.     G.=2-786. 

Walmstedt  and  Lychnell  have  analyzed  other  so-called  Agalmatolites  from  China 
whieh  contain  no  alkali;  Wahustedt  obtained  (Ofv.  K.  V.  Ak.  Forh.,  1848,  111) 
Silica  66-96,  £l  2868,  9e  0*09,  Oa  018,  £[  616=100-12.  Some  specimens  called  agal- 
matolite are  steatite. 

PETALITE.     Castor,  BreiL 

Monoclinic  ?  Massive,  with  three  cleavages  in  one  zone,  afford- 
ing the  angles  117^,142°  and  101°;  the  cleavages  inclined  at  142^, 
the  most  perfect. 

H.=0— 6-5.    G.=242,  Aifvedson;  245,  Dr.  Clarke;  2-426,  C. 

6.  Ginelin.  I^ustre  vitreous  and  glistening ;  pearly  on  the  faces 
of  perfect  cleavage.  CJolor  white  or  gray,  with  occasionally  a  red- 
dish or  greenish  tinee.  Streak  white.  Translucent.  Fracture  im- 
perfectly conchoidaT. 

Componiion.^ti,  ]5fa)»gi*4-43kl§i*=(>ft»+jX!)Si*=(if  Sfa  :  Li=l  :  6)  Silica  77-9. 
glmnina  17*7,  litliia  3*1,  soda  1*3=100. 

Analyses:  1,  Arfvedson,  (Schw.  J.  xxii,  93);  2,  Gmelin,  (Gilb.  Ann.  Ixii,  399); 
Z,  4,  R.  Hagcn,  (Fogg,  xlviii,  361);  6,  Rammelsberg,  (Pogg.  Ixxxv.  663) ;  6,  Walters- 
haiuen,  (Vulk.  Gest  296) ;  7,  8,  Smitli  A  Brush,  (Am.  J.  Sci.  [2],  xvi,  373);  9,  Platt- 
D«r,  (Ann.  Ch.  PhamL  Ixix,  443). 

Si           XI  Li  ]5fa 

1.  Ut6,               79-212  17-225  5-761  =102*198,  Arfvedson. 

%     "                 7417  17-41  516        Ca  032,  ign.  2-17=9923,  Gmelin. 

8-     ••                 77-812  17-194  2692  2  302=100,  R.Hagen. 

4.     "                  77-067  18000  2660  2-273=100, 

A.     •*                 77-79  18-68  3*30  1-19=100,  Rammelsberg. 

C     «*    rerfiwA, 76-74  1866  269  ,PeO08,Anl-O,]!iilgl-0,fl0-97=99-96,W. 

7.  Bolton,  Ms.  77-96  16-63  3-74  0-48,  Fe  0-62,  &,  Ca,  ^r.,MgO-21.ign.  0*60= 

100-23,  Smith  A  Brash, 
a.       "  77-90       16-86       3-52      068,    "  0-61     "    <r.,&g0-26,  ign.  0-70,aAB. 

9.  OoMtor,         78-01       18-86       2-76  (with  <r.  &,^a)=ln0*24,Plattner.     G.=2'892. 

The  protoxyds  in  Castor  are  less  than  in  Petalite,  according  to  the  analyses:  but 
it  it  hardly  possible  that  it  can  be  a  distinct  species.  Its  cleavages  are  like  those  of 
Petalite,  according  to  Rose. 
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JtfrrmtutM  afor*!*:*!  Hrnr.ann.  :J.  £  pr.  CKab.  zlrii.  13.  I>49': 

*l.  5;  A^'j\  Oa  '.■5  4*  i.--7-*-  2a  4-»-i  ?<  I    54   51  l-^:;.,  iQ^  >.  i^a.  1-i.L 

inb-%r  *a*l7««*  ■  r  T  Lorv.  i  BalL  >«.  GiS«>L  Fr  [±].  tu.  >i-"  :  I*^ *•»««.  A»ii  J.  M- 
[4^  xriii.  3«  'i.  xi.  145  ■ :  A.  Kr«iniAaQ.  •£.  V.  Ao.  H.  1^+?.  ani  Ra=it=..  iJch  ^f^^ppL. 
98)  ;   I>*Ti:I«  I  Et^'ir^.  i«4A  i ;  Bri^L  !-:Q«t<iia.  i  R*mm.  5ch  SiippL.  6*  •  .  Fr>5li>;h.  t  tb.  41. 

BcB.  thr  wli::>ri  .,r  pair  ^irl.*ti«  fiu«»  with  it>fn<  eff^rv*s.:irn.!e  •:.:  a  ■.••.■lor'.eM  cUm: 
vHh  bor»x  aff'jri  a  :Ii&r  trijid^  VftneCi<«  coatainiuf  Lr*:a  afTo r-i  %d.  ir«>xi  r«^etion, 
wUeh  U  mor*  ir.':.:c*«  :h*  zr«avr  the  proportiool  Tbe  H'^I^-n^r-^r'p:*  and  dark 
a«gitc«  f':««  rr««L!v  t'>  a  ihininir  blAick  itUm.  Dialla^  vi<M«  <«>c:<  WAt«r  in  a  mat- 
noa,  aB'i  b<f!oir.*M  •/»  paler  ■.••nor:  oq  •:hAr*H>al  \\  f;i*rt  '«r:rh  iiiE^rultT  on  the 
to  A  zTaj  ila^;  with  h-jrmx  it  fomw  a  jeUm  Oi>I.jr«*.i  with  lri?ii.  Bromxite  be- 
I  of  a  pal*.-  -oi.^p,  bar  alone  i*  iafoiibI«.  '  Hrp^fr^him^  z-itiKnllT  f-i^^m  on  ehar- 
ttmmJ  rather  .siwiij  to  a  i<ravi*h-izTet*a  irlaM.  Bot  .ilear.  H^i4*  n.kH  fa**.-*  with  elfcr- 
▼fl»T«n<:«  to  a  bU-k  E^aiPirti.;  l:-**«i :  with  *o*i*,  a  nian«an««?  r»*a*:*:oii. 

Pjrrox*ii*  i*pra«'ir<illy  «ioafin<ii  to  crystalline  or  Tol.rani.;  r«-<!k*.  and  is  aiwod 
atcd  at  *iiff*r»ni  lo«'aliti^  with  granite,  ma  alar  limestone,  s^rp-entia*.  «r««nstone. 
haaalt  or  Uva*.  Ihaiiaif^  o.;.:ur*  2»-n'«raUT  in  «rp*r.::n<  cr  imMOAtone  *  aad 
kyp«rrth^n-r  with  f-i-Upar  an.!  qnarta  forma  A»^«/A<fM^  r^:^:k.  wh:.:h  <x-cnn  «- 
tenaiTel J  in  fom*  diitri.rt*  of  crvstalline  rooks. 

PyroM*^.  with  lA^ru-I^rit^  or  oli;rfo.?a#^.  fomu  Gr^^ntto^^  or  i>ia&.M^  -  and 
^riL'fc  ^  wCri  't  ^'7  :"*^I*;^.  it  c.>nrtitat«  M^Upkyr^.  whi-rh  i*  re-i-ii^h-brtswii 
•i^l  ™;nl2^  .«  ^  iT  1?'*  ^^  n^*?nrtit*.  foniu  J/o^Vruv  or  B-z^ait.  ott^r,  crystal- 
««f!^.7!I:       *  •*^^**  ^""^^  "*''•*  *'P^i*lly  ^hen  til*  t«tur-  i*  impalpable.  Pf 

AT^tT*^!:"*^**'*"  f '  ■  ^™*™«»  •»'!  ^-^  mention  but  few. 

line.  ido«raM  wd  mi-V     lii^  -  ?*'^-'7*^*^  ***  '^^^  ^•^•*  -f  \  e*uvia*.  with  nephe- 
■•     ^^*>P«ide  1*  m«t  with  m  crystal*  at  Ala,  in  Piedmont,  m 
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the  outer  flame  weak  red  and  yellow  at  the  point ;  the  red  color  more  distinct,  on 
platinum,  but  less  so  than  with  petalite.     With  borax  a  colorless  glass ;  with  salt 
of  phosphorus,  a  silica  skeleton. 
Occurs  in  the  cavities  of  a  porphyritic  amgydaloid,  with  chalcedony  and  quartz, 
'  Weissig ;  also  as  a  pseudomorph  after  a  zeolite. 


POLTiUX,  Breit.,  Plattner,  Ann.  d  Ch.  u.  Pharm.  Ixix,  489,  446. 

Massive.    Like  quartz  in  appearance ;  traces  of  cleavage. 
H.=6 — 6-5.    G.=2-880.     Colorless  and  transparent,  with  a  vifr. 
reons  splendent  lustre.    Fracture  conchoidal.    Kefraction  biaxial. 

Oomposition, — Analysis  by  Plattner,  (loc.  cit) : 
Bi  46-200,  3fcl  16-394,  Fe  0-862,  fe  16*606,  Sfa  (and  Li  trace)  10-4'70,  fl  2-321=92-768. 
The  quantity  analyze^!  was  too  small  for  a  satisfactory  result. 

B.0.  fuses  to  an  enamel-like  blebby  glass,  and  tinges  the  flame  orange.  Dissolyes 
«tt8ily  with  borax  and  forms  a  colorless  glass.  Glass  with  salt  of  phosphorus  uncol- 
ored  when  cold.    Decomposed  completely  in  the  acids. 

AMociated  with  castor  at  the  island  of  Elba. 

ISOPYRE,  Turner.    Ed.  New  PhiL  J.  iii,  268. 

In  compact  masses,  with  cleavage. 

H.=6 — 6-5.  G.=2-9 — 3.  Lustre  vitreous.  Streak  light  green- 
ish-gr^.  Color  grayish  or  velvet-black,  occasionally  spotted  red, 
like  Heliotrope.  Opaque — subtranslucent.  Fracture  flat  con- 
choidal.   Brittle.     Acts  slightly  on  the  magnetic  needle. 

Oompo9ition.—\(iik+(3^,  Pe)  )Si'  or  essentially  same  as  for  Labradorite.  Analysis 
by  Turner,  (loc  cit.) : 

Bi  47-09,        51  13-91,        Fe  20*07,        Ca  16-43,        Cu  l-94=98-44. 

Part  of  the  iron  is  supposed  to  be  protoxyd,  judging  from  the  color  of  the  mineral 

B.B.  fuses  easily  to  a  magnetic  bead.  On  platmum  colors  the  flame  green.  A 
•ilica  skeleton,  with  salt  of  phosphorus.  With  the  acids  decomposed  with  diffi- 
enlty  and  imperfectly. 

From  St  Just,  near  Penzance,  in  a  quartzose  granite  with  tourmaline  and  tin  ore, 
in  pieces  two  inches  in  diameter.  Also  in  breccia,  on  the  Calton  Hill,  Edinburgh, 
with  limonite. 

SILICATE  OF  YTTRIA,  Damour,  Llnstitut,  1858,  78. 

H.=0 — 6 ;  scratches  glass.  G.=4'891.  Color  brown.  Probably  a  silicate  of 
yttria.  B.B.  whitens,  but  infusible.  Not  soluble  in  salt  of  phosphorus.  Sulpha- 
lie  acid  heated  to  300°C  decomposes  it,  leaving  a  siliceous  residue 

From  the  Diamond  sands  of  Bahia,  Brazil 

POLYCHROILITE,  P.  C.  Weibye. 

Hexagonal  f  In  6-sided  prisms  of  about  120^,  with  flat  smnmits.  Also  massiye, 
•nd  reniform. 

H.=:3 — 3-6.  Lustre  greasy.  Color  blue,  green,  brown,  red,  rarely  white.  Frao- 
tare  splintery — subconchoidal  to  even. 

Analysis  by  Dahl,  (v.  Leonh.  1846,  288).  Si  62,  21  87»  Mg  7, 9e  3,  Oa,  ]Q[ ;  Scheer- 
cr  found  lees  alumina  and  6  per  cent  of  water. 

Found  in  gneiss  at  Krageroe,  Norway. 
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Gryvtals  of  this  species  hare  been  obtained  by  fusion,  and  are  not  nnfreqiient,  of  • 
a  blaek  color,  among  the  iron  slags  of  Sweden.     Mitscherlieh  and  Beadant  have 
formed  white  crystals  by  heating  together  silica,  lime,  and  magnesia. 

Alterkd  Foems. — Pyroxene  underguee  alteration  in  different  ways,  as  has  been 
well  explained  by  Bischof  When  containing  much  protoxyd  of  iron,  as  in  many 
▼arieties,  the  iron,  if  moisture  is  present,  undergoes  oxydation,  becoming  brown  or 
brownish- red  and  hydrated,  or  of  a  red  color  and  anhy<lroas ;  or  is  carbonated  and 
beeomes  gradually  removed  and  the  result  uncolored*  if  carbonic  acid  is  present 
In  an  early  stage' of  alteration,  crystals  often  deTelop  a  basal  cleavage,  xhe  car- 
bonic acia  of  infiltrating  waters  when  lime  is  present,  carries  off  the  lime.  Tearing 
the  most  of  the  magnesia,  as  in  the  change  to  RenMelaeriU  ;  or  by  continuing  it# 
aetion,  carries  off  the  maenesia  and  gived  origin,  if  the  pyroxene  is  aluminous,  to  a 
hydrous  silicate  of  alumfna,  like  CimolUe;  an  addition 'of  alumina  may  probably 
take  place  through  the  accompanying  decomposition  of  associated  feldspar.  Acted 
on  by  sulphuric  or  sulphurous  acid  about  volcanoes,  the  protuxyd  bases  are  rapidly 
ramoved,  and  a  hydrous  aluminous  silicate  is  left,  and  oft^^n  a* siliceous  deposit  or 
•inter.  Acted  on  by  alkaline  carl>onates  in  solution,  a  similar  result  is  produced, 
but  alkalies  take  the*  place  of  the  removed  bases,  and  an  alkaline  silicate  of  alumina 
or  of  iron  and  alumina  is  formed,  as  Grf^n  earth ;  or  under  different  circnmstances 
there  is  a  change  to  mica.  Acted  on  by  waters  containing  traces  of  bicarbonate  of 
nagnesia  in  solution,  magnesia  is  exchanged  for  the  lime,  and  ihu»  pyralloiiie,  hjfpef- 
iMMand  kombUndey  may  be  formed  from  Augite ;  and  the  removal  of  the  lime  en- 
tirely, and  its  replacement  by  magnesia,  gives  origin  to  Berpcntine,  Mteatite,  talc,9ap- 
owfttf.  ^licates  of  iron  and  magnesia  may  also  proceed  from  the  action  of  alkaline 
■Ueates  or  carbonates. 

I^iiaa  consist  largely  of  altered  augite,  and  are  formed  from  auntie  sanda  under 
llie  action  of  steam  or  heated  waters,  thus  becoming  a  hydrous  silicate  of  alumina, 
«l& ;  such,  according  to  Bunsen,  is  the  Palagonite  of  f^altershausen 

The  following  are  analyses  and  descriptions  of  some  of  the  more  prominent  rc- 
aaha  of  alteration. 

1,  %  Walterahausen,  (Vulk.  Gest.  305) ;  3,  Beudant ;  4,  Beck,  (Min.  X.  York.  297): 
6,  Nordenskiold,  (Schw.  J.xxxi,  3^6);  6,  Kohler,  (Posg.  xi,  192  ;  7,  Rammelaberg. 
iSdSnppL  10«,  and  Pogg.  xlix,  887);  8,  Elaproth,  (Beit,  ii,  IrtO.  v,  *22>;  9.  Svan- 
borg,  (K.  V.  Ac  H.  1844),  and  Pogg.  Ivii,  165);  10,  11,  Smith  A  Brush,  (AntL  J.  Sci.. 
[»],  xvi,  868) ;  12,  Svanberg.  (Pogg.  liv,  267);  13,  14.  Rammelpbenr.  .Pogg.  xlii. 
•87);  16.  Delessc,  (Bib.  Univ.  Geneve,  June,  1848,  106);  16.  17,  Waltershausen. 
(Ice.  eit,  801);  18,  Rammelsberg,  (loc.  cit.);  19.  Klaproth,  (Beit.,  i,  291;;  20,  lli- 
Boff,  (Ann.  J.  M.  Russ.,  1841,  836);  21,  Rammelsberg,  (loc.  cit; : 

1.  CALCABBO-MAOxniAN. — 1.  ffydroMiUcite.     2.  Ibid 

Si          21         &g     6a            ^n           ti  H 

1.44-90      4*60    83-82        211         1-86  18-21=100,  Waltershauaen. 

2.43-81        814       8-66     28-70                 1-70  14 •4S=1 00,  Waltershausen. 

IL  Magnxsian. — 3.  Sakla,  PMeudomorpk.  4.  Reiutelaerite.  b.  Pyraiioiite.  6. 
SekUUr  Spar.  1.  Ibid  &  Saponite,  Cornwall  9.  Ihid  KX  Thalite,  Lake  Supe- 
rior.    11.  Ihid     12.  Piotine, 

Si        21      9e  ^e        l&g  Ca          ^m        ^        tl 

J.  ^O-ftS 4-18  26-20  4-97S[nO-78  4 -38=1 0«)- 16. Bend. 

4,  59^5  3-40     82-90  lOO       2-86=.»ynH>.  Beck. 

0.  56*62  3*38   0*99     28-88  6*58  An  0*99  3 '58Bit  and  loss  6*88,  Nor. 

«.  48-08  1*73  10*91  2616  2*76    "0  67  12-43  €r  2  37= UK>,  Kohler. 

1,  41*48  6*49  16*61  27*24 1013=101  95,  Ranmi. 

8.  46-00  9-25  1*00     24-76 0-76  18*OU='8-76,  Klap. 

•.46*8     8-0     0*4       83-8  0*7         ll-0«'=10i>"2,  Svanb. 

la  46*60  4*87  2*09      2410      1*07  0*46  20-66=' •8*84,  a  and  R 

11.  48*89  7*28  2*46      2417     0*81  15-66=  •v»*22,  S.  and  B. 

1160*89  9*40  2-06      26  62     0-78       10-5=l«>i>*15.  SranK 

IIL  Alkaline.— 18.  Green  Earth,  TMSsm.  14.  Ibid  15.  Green  Earth,  Mi,  Baldo 
It.  (TfWfi  £:ar<A,  Iceland.     17.  Ibid 
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1*50  6  72  9-82=100,  Ramm. 

ftiD  16-24, alk-Hli  andtL  867—100,  liAmm. 

l-tf2  6-21      e*49=lO0.  Del 

138       —  6-03     6i»=l>»a7,  Wftlt 

O-m        2-51  5-04     4*44=98i2.  WiUt 

IV,  ALrifixotrs, — la  Bilin,  P§eudomorpk     19,  dmolitf,  Argentiera.     20.   Oim^ 
ii^t  Alexandroweki. 

Si     ;&i     Fe    %    Ca      n 

60*68     23-Cm     4-21      0-9i      P28        U  1 2=0^-25,  R annuel eWfg, 

|t.  ftSHh*    28 IH)      1*25 12-0a£^!«H '25,  KluproUu 

•8*52     U3'65     12^)0=y0O7,  llimofT. 

V.  SiLicEoim. — 2!.  Ve0n¥iti8»  FwudomorpK 

Si       ia     Fe     %     6a     E 
85-81     1*68     1-67     1*70    2*66    6*47=98'42,  Rammeliberg. 

ff^Ifotitieitf,  WftlteraKanften,  (Atialysea  1,  2). — Occum  amorplioiu  or  aa  aciTut,ai 
alagonia  an«l   Aci  Cudtello,  in  Sicily.  a»«ioeint«d  or  mixed  with  Herachelite^   Pliil- 
UpmiU  and  Calcite.     Formula  It'5i^-f -^^^i  **''  ^  hjdroufe  augite, 
L  jk*nM**tfurit€j  £mmon«,  (Analysis  4). — Compact  «t«atiUo,  with  an  uncttion«  feel, 
»  cofnpact  texture,  either  gray,  whitish,  greenish,  browiitshr  or  at  tioiea  bla<ck. 
=3 — ^1,  G.w2'87»  Translucent.     Has  often  th«  cteovoge  of  pyroxene,    Oti  aecount 
ita  softneea,  tranalaeency  and  fine  texture,  it  is  worked  in  a  lutbe  into  inkstands 
nd  other  forma.     Occurs  over  large  areJis  in  Northern  New  York,  in  the  towni  of 
Dwter,  Dakalb,  Edwards,  Ruseel,  Gourerueur,   Canton  and  Hermon,  St.  Law- 
Qce  Co. 

PyratMiU,   Nordenskiold,   (Analysis  •)* — CleavaWe  or  granular  fnaMire,  and 
Ite  pyroxene.     H-=s8'B-^.     G. ^2*665  — 2*5 W.     White,  sometimes  greenish^  gub- 
inoeiil  to  opaque*     Konnulu  i/lif  Si*  with  water     B.B.  at  first  black  en  e  and 
btoomea  white.     From  Stor^ord  in  F'inlnud,  in  limeatone,  with  pyroxene  and 
oliW    Closely  related  to  the  Ren»a*laerit<, 
wlUr  Spar,  (Analyses  6,  7). — CleaTable,  Tno«8tve,  like  some  pyroxene,     H.:=3*5 
0,=^'5 — 2^76,     Lnatre  metallic  pearly,  to  snbTitreou«.     Dark  green,  ineliniog 
Ifn  piDchbeck  brown.     Bubtranslueent.     B.^.  fuses  on  thinnest  edges.     From  Baate 
the  Harti^  with  serpentine.     Tt  is  eonf^idered  an  altered  angite  by  G.  Rose.     The 
He  ia  from  the  German  for  a  play  of  colors  or  lostre.     Called  also  BastUe. 
SaponiU,  Seifenatein,  (Analy^esi  8-11). — Occurs  like  Green  Ejirlh  in  am3*t?daloidal 
aTiii^aa.    It  is  soft,  aliuo«t  like  butter,  brittle  on  drying ;  wh  ite,  yellowish,  bluish,  red- 
"\— -not  adhering  to  the  tongxic,    B.B.  futee  wit)i  diffioulty  on  the  odgee.    Wbolly 
»lable  in  solpharic  acid.     From  Li&ird's  Point,  Cornwall ;  wnv^daloid  of  northern 
hore  of  Lake  Superior  Region,  (Owen's  TTialit^,  Froc.  Acad.  Philad,  1652,  and  Am. 
.  Sci,  [2],  xiii,  420,  AnaL  10,  11);  STardsjo  in  Dalarne,  (Piolirt*  of  Svanbirg,  Pogg, 
Ut,  267,  Analysis  12). 

Greets  Earth,  {Srlitdanit^). — Earthy  or  a  minutely  cTystalline  appearance,  daxk 
live  ffreea,  to  e«landiiie  green,  and  quite  soft,  with  an  nnctnous  feel.  It  oernri  ia 
njgdaloidiil  cavitiea.  The  gre^u  earth  from  Mt.  Baldo  is  nearly  appbi  gritan  ^ 
J,=r4-1KI1-  That  from  Iceland  where  it  occurs  with  zeolites,  affordtnl  a  lra*H'  of  v»> 
nadium;  Q.:=rl'677.  Analyses  of  Green  J5<irlA  Nos.  18  to  17;  13,  14,  FMa«|  If, 
Mt.  Baldo,  16,  17,  Iceland. 

JHerophyl  according  to  Breithaapt  is  also  altered  Awf%t«^ 

Ctmofite,  i  An*lv*e5  lS-20).— Mansive,  earthy,  very  (wift.  G,s=«-18— run  Gate 
whit-  '-  *  LiiHtre  of  steak  grcaay.  Absorba  water  but  do**  not  hU  W  piMB. 
C4>rT.  comiM>*ition   ueiirly  to  XlSi*+8(or  2)11.     IIR   bf^rflt^   JIM 

origiu-x.  ■  -x.^..ft?  was  from  Cimolis,  on  the  ialAud  of  Argentiara,  UMmm.    Mm^9^ 
H   iji   of  a  pteudomorph  after  angite  from  Bilin»  idenlieAl   In 
Ci  111  u  lite. 
A^miU  ta  ooaaidered  by  Biaehof  Md  Roae,  pjrozaiiii  alUni  If  i 
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toMelated  appearftnce,  as  shown  in  the  following  figureSt  from  a  memoir  bj  Dr.  C  T 
Jadcson,  (Jonr.  Boat  Soo.  Nat  Hist  i,  50)*  Figs,  a  and  A  ar«  from  opponit  txixm- 


isa 


itioa  of  the  same  erjBtol  i  fto  aUo  e  and  d,  and  «  and  /  h  app««i«  lo  be  •  tvii 
oryital. 

Oijffi&ofiliaft.— il  Si^=Silica  87-0,  alumina  63  U      Perlr  "    ""  '   ^ilici 

40"3,  ftlumiDa  5»-7,    Analyses :  1,  Buchok,  (y.  MoIFb  Epb*  moi. 

(Min.  i,  33*2);  3,  Kereten,  (J.  £  pr.  Chem*  xxxtH,  162);  4,  ^>«ijiv.rir.  (^paurten  ofil 
2711);  5.  Bonsen,  tPo^^g.  xlvii,  186);  6»  A.  Erdmann,  (Jahre^K  »dr,"3II);  7,  BhnM. 
8,  Jttcluon,  (Boet.  J,  Nat.  Hiat  i,  66);  »,  Reuou,  (EipL  ScL  de  FAlgtHt,  Pari*,  IHK 
iB);  10,  Hubert,  (Jahrk  k  k.  g.  Reidus.  i,  850): 

^i  m         9« 

4H>=il01-O,  Bnohok. 

,  fe  I  -89,  Ag  ID.  fi  3^S=99-«e,  ThofUMML 

1  -49,  Oa  0-48,  l^g  (>-46=^1»5,  Kenten.     a^S'lll 
1'87»  Oa  Qfi8,  lifg  0'88==1 00-85,  Bvanb«rg. 

■,  Sin  0*51,  Ca  0'28=99-68.  Bunaeu. 

0'72,  itn  0-8S=100'14,  Erdm.     a=.VlM. 

,  Hn  0-63.  Oa  0-21.  ign,  Oiffts^daa,  Bom 

4*0,  It  1'6=V»'6,  Jackaon. 

,  98-5.  Ronou  ;  /:  .fe»8*'  80'.     a=S*l. 

O^S,  AgO-as,  Oa  0-61==100'li.  Hiib«rL 

B,B.  alon^  infosible.     When  pulrerized  an  J  mixed  with  borax,  it  Ais««  witli  i 
tpeme  difficulty  to  a  tranepar^jnt  colorleas  glaaa.     With  aodA  it  aweUa  ttp  wiUjoot 
meltioiBf. 

Andalu:3ite  oceurg  in  crystalline  BcbiBta^  66p«<riallj  mica  and  clay  tilat^.  h  wii 
firat  observed  id  tbo  province  of  Andalucia,  in  Spain.  Oecura  in  th«  liaena  f^aOej. 
La  the  Tyrol,  in  Inr^e  crydtallizationa ;  at  Br&ansdorf  and  Penig  in  Saxony;  QoldiO' 
atein,  in  Moravia;  in  Bavaria;  to  Siberia;  at  EilUney  Bay,  Ireland,  in  mica  ilat«; 
and  Dear  Baliihuliah^  Ar^leahire.  iJhia^tolite  at  /ago  di  CompoaielU  is  Sy«ia, 
Bar^ge»  in  the  Pyreneea,  fiayrenth,  and  Cumberland  in  England. 

At   W(?Btford,    Mftfis.,  abundant  both  crystalline  and   maaaire,   sofnetimit  tttt- 
oolorod.     Litchtidd   and  Wo-^hington,  Conn.,    tin«   crystals;    aUo  MC  Abratoi» 
Bangor,  and  Searamont,  Mo.     In  Pcnnsylvama.  near  teiperville,  in  Urga  or] 
alio  at  Marple;  at  lake  St  Franeis,  Canada  East,  in  fleah-red  tTAnalncent  ei 
In  a  miea  eehiaft  of  Silurian  aga,  the  larger  crystala  aometimea  chiaatolita    Ohia 
ia  abundant  in  the  towns  of  Lancaster  and  ht«rling,  Maas. ;    and  at  the  fonn«rdli0t1 
oooaaionally  in  quarts,  presenting  all  theesaential  characters  of  andaloaite,  (anaL7.9}«  1 
Andalusite  occurs  also  near  Bellows  Falls,  Vermont ;  at  the  Whit«  Mountain  K«lik»| 
N,  H. ;   at  Camden  in  Maine,  and  Charleston,  N.  U. 

ALTKRxn  FoRjia. — Andalustte  occurs  altenMl  to  Kyanite.    Hubert's  andyais abavis  I 
was  of  the  interior  of  an  Andalusite  crystal,  the  exterior  of  which  was  ehanfed  Sf  i 
•trncture  to  Kyanite.     The  exterior  aflordod^  Si  86  67.  3tl  fiODO,  Fe  r»«,  Cb  O'fti^ 
hpS'OB,     The  atial^'ais  of  the  Andalusite  aflbrds  the  second  formula  aljoT«,  whllai^ 
^«f  the  Kyanite  affordi  the  first,  whtoh  is  that  of  all  Kyanits.      ft  U  also  Imi^ 
eliA&ged  to  tale,  steatite  and  mioa* 


1.  Uerzogau,       3«*5 

60-6 

2.  Tyrol,            85-80 
B.  MnnEig,          87*51 

60-20 

ao^i 

4.  Fahlun,          87-65 

59-87 

5.  LysenB,Tyrol40'17 

68-62 

fi.         "          "     80*9ft 

5860 

T,   C^ias^Lanc.  89*09 

5856 

8.       '•         *•         83-0 

61-0 

9.       "  Algeria,  36'fl 

61-9 

59^9 

gnJOATBB,   ASDAXTTSrrE  SBCnON. 


859 


>PAZ.     Flnosilicate  of  Alumina,   Thom.      Hiysalite,  Pyrophysalite,  Hinnmr. 
^cnite.    Schorlartiger  Beril,  W.   Stangensteio.    Alamino  Hiutt^e  SiliceoM,  JET. 

Trimetric.    /:  7=124°  19' :  O  :  lt=138°  3' ;  «  :  ft  :  c=0-8987  : 
:  1-8932. 

0:li=U9°5'. 
^:|*(unob8.)=145°  59'. 
0 :  21=119°  5'. 
O :  i=163''  4'. 
0 :  1=145°  63'. 
O  :  1=134°  32'. 

2=116°  12'. 

12  =128°  56'. 

|5=146°3'. 

h  (iuiobB.)=144°  34'. 
1=125°  83'. 
t=147°41'. 
1=136°  29'. 
0 :  4i=117°  47'. 
*2:*a(adj.)=93°8'. 
/  :  «2  =161°  16A'. 
1 :  4=169°  27*'. 
I :  tr=150°  6^' 
1 : 1  (mac.)=141°  7'. 
f:|    "      =149°  38'. 
J:i    «      =155°  37'. 
2:2    "      =130  27'. 
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Obierrad  pUnM. 
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Tnimball,OI. 


Crystals  usually  hemihedral,    the    extremities  being  unlike. 
!leavage:    basal,  highly  perfect     Also    granular— coarse   or 


ne. 
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H. = 8,     G* =3*4—3*65.     Lustre  vitreous.     Color  yellow,  wl 

f;r©en,   blue  ;  pale.     Streak  imcolored.    Transparent — snbt 
ucent*      Fracture  subconclioidal,  uneven.     Pyroelectric* 

Oompatiiion. — ^XlSi^"  with  one-serenth  of  the  oxygen  replacod  by  fiiioriji««  Bini' 
mebberg. 

Analvfes  ;  1 — 3,  BemeliuB.  (Sohweig  J.  iri,  428,  Afhjind.  iv,  2S6);  4  ,6,  For«hhi 
mer,  (j!  f  pr.  Ch.  xxix,  195,  xxx,  4<>0);  6,  BeraeUuB,  (Schw.  J.  xvi);  7,  Biii7hol^| 
i,  885) ;  8,  Forchhfunmery  (J.  t  pr.  Chem.  zxix,  xxx) : 


5i         ^i 

1.  AuerbAch,  Saxony,  34  24  67 '45 

%  Braril,  ijellow,  84-01  5S-88 

8.  Finbo.  ptrropht^Molite,  S4'3tt  67  74 

4.  Monroe, "Ct...    "  86*8»  WS-QS 

6.   Finho^  p^ophj/salite,  86'66  6516 

6.  Ftfcnite,' Mimbev^,  88*48  611X> 

7.  "  "  85-0  480 

8.  **  **  3904  61-26 


14'99»  BeneliuB. 

16t>6. 

16-02, 

17-36,  Forchhammer. 

17-79, 

17-09.  BeneHiUL 

16-6,  0»  Q'6,  Bucholz. 

18-48>  Foitfhhamnier. 


B.B.  infusible  alone  on  diRrcooi  bnt  when  fttrongly  heated  becomes  covered  *Tlh 
Bmall  bliiterH,  which  crack  as  soon  as  formed.  Some  Tarietiea  t«k«  a  wine-yeUov 
or  pink  tinge  when  heated.     With  borax  fornu  slowly  a  diaphanous  glass. 

P^enitsiB  a  masalTeenbeolnnnar  variety  ;  G.  Hose  has  obaerred  the  prism  98^  IS' 
— 93°  20^  proving  its  identity  with  topax.  The  formula  J^Si  with  ooe-aerenth  of 
the  oxygen  replaeed  byfinorine,  it  proposed  by  RamTneUl^erg. 

PhymliU  Of  pyrophy»aliie  of  Iliavnger  ie  a  eoar«o,  nearly  opaque  variety,  foviidj 
[  in  Tell o wish- white  Gryetab  of  considerable  dimensions  ;  it  mtumesees  when  heated,  f 
imnd  hence  its  name  from  f^^a^^  to  blow.     Minnte  Grystala  of  three  or  four  ditfersvl 
Flkindfl,  and  two  or  three  kinds  of  fluids  have  been  detected  by  Sir  David  Brewster 
in  cryAtals  of  topaz. 

Topnz  occuri»  in  gneiss  or  granite,  with  tourmaline^  mica,  and  beryl,  occaiionilly 
with  apatite,  fluorspar,  and  tin  ;  also  in  takose  rook,  as  inBrazil^with  endaat,^, 
or  in  mica  slatet     With  quarts,  tourmaline,  and  litbomarge,  it  fomii  the  topax  roek  J 
of  Wemenr.     Speetmenia  of  quarts  crystal  from  Brazil^  penetrated  by  topaz,  are  not  I 
uncommon.  I 

Finf.1  topazes  come  from  the  Urals  and  Altai  mountaina,  Miai^k  tn Siberia,  and  frenl 
Kamft<>hatka,  of  green  and  blue  colors;  Villa  Rica   in  Brazil  of  deep  yellnw  ^r.lor, 
either  in  veins   or  nests  in  lithomarge,  of  in  loose  crystals  or  pelAiTw  , 
crystals  in  Cairngorm,  Aberdeenshire  ]  Jameson   mentions  one  which    m 
OS.  ;  the  tin  mines  of  Schlackenwald,  Zinnwald,  and  Ehrenfricdersdorf,  »maiUr 
tals  also  at  Schneekenetein   and   Altenberg;  the   Mourne  mountains,  smalt  L 
erystals  with  beryl,  albite,  and  mica,  in  drusy  cavities  in  granite.     Physatiltf  i 
I*  in  oryBtftls  of  ^reat  size,  at  Foasiim,  Xorwav;  Fiiibo,  Sweden,  in  a   granite  qi 
and  at  Broddbo  in  a  boulder;  one  crystal  from  this  last  locality,   at  ^oei 
)  weighed  eighty  pounds. 

PjfcniU  is  from  Altenberg,  Schlackenwald,  Zinnwald,  and  Kongsbcrg. 

Topax  occurs  in  the  United  Statea  at  Trumbull,  with  finor  and  diaspore,ai  Mtd* 
dletown,  Conn.,  and  Crowder^s  Mountain,  N.  C.  At  Trnmbull  the  crystala  an 
abundant,  but  are  seldom  transparent,  except  thoie  of  tmaU  size ;  thet«  aro  \  ""** — 
white,  or  with  a  ttngc  of  green  or  yeUow.  The  large  coarse  crystals  are  i 
wa.  or  seven  inches  in  diameter. 

A  varietv  of  topaz  from  Brazil,  when    heated,  amiimes  a  pink  or  riHl  hue,  r«* 
■ambling  the  Balas  ruby.     The  finest  crystals  are  brought  from   Minas  Norss  \% 
Brazil     From  their  peculiar  limpidity,  topaz   pebbles  are  sometimes  denorninate 
j^tmtUn  tfeau.     The  coarse  varieties  of  topaz  may  lie  employed  as  a  snbatitiita  f 
emery.     The  name  topaz,  is  froni  roir«fi«c,  an  island  in  the  Red  Sea. 

Aimicn  FoRMa --Topaz  is  found  altered  both  to  Steatite  and  KaoUn  or  Uib^ 
marge.  It  is  possible  that  pycoite  has  loat  part  of  its  alumina  by  a  pr«»a«ii  < 
fihange,  and  hence  the  excess  of  siUoa. 
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STAUROTIBE,  Haity,    SUunjliU.     GreDAtit&    8t«urolitlj,  W, 

Trimetric.  7:  /^12&^  20',  0  :  li=124°  38' ;  a:h:  c^VUIS  : 
1  :  2-11233.  0  :  p  (plane  of  composition,  f.  440)-l34''  12' ;  0  it 
(plane  of  composition,  f.  441)=119*'  23',  /:  24^115°  20'.  Cleavage: 


489 


440 


441 


^     / 


Vf/ 


a  distinct,  tnt  interrupted  ;  /in  traces.  Crystals  tliick,  often  crn- 
ciform,  surface  often  rough.  Massive  varieties  have  not  been  ob- 
served. 

11.=^ 7^ — 7'5,  G.=3'5 — 3*75,  Subvitreous,  inclining  to  resinous. 
Color  dark  reddish-brown — brownish-black.  Streak  nncolored^ 
grayish.  Translucent — nearly  or  quite  opaque.  Fracture  con- 
choidal 

C^wwpoaifiow.— (5l, Fe)Si*=(if  Xl  :  Pe=^2  :  1)  Silica 298,  aluminA  58 '5,  poroxyil 
of  Iron  17*^  But  the  cryetAls  from  Airolo  b  St  Gothard  and  Polowskoi  in  tlio 
Ural  atid  Brittany,  if  correctly  analyzed,  are  irrtconcilable  with  this  formula;  th« 
fint  affording  W^'i^,  and  tbe  second  S^i^ 


Analyaes:  1-4,  JacolMjon,  (Fo^pj.  Ixii,  AW); 
49);  0-11.  Jaeob«on,  (^^^glg*  Ixriii,  414): 


1.  St  Gothardt 
% 

4. 

iS. 

€.  Airolo, 

7.      " 

S.  Bnttany. 

laPolewikoi.Ural  38'68 
II.  **  *•    38-33 


Si 

80*81 
SO-ftl 

$9-13 
28*47 
33-45 
S2'99 
8919 
4036 


£1 

46 '80 

48-68 

54*72 

52  01 

63-84 

47-28 

47-92 

44-87 

44-22 

47-43 

45-97 


18D8 
16-37 
16-69 
17-58 
17-41 
16<51 
16-66 
16-09 
16-77 
16^)6 
14-60 


Un 


0-3 1 


6,  Marignac,  (Ann,  Oh.  Phjs.  [3],  xir, 

Sfg 

2-10  CaO'l  8=97 -48,  Jafl]  G.=37i>7 
1-83, An! •19=97-48,  Jac.  1  iu|iet3«8, 
1-86=101  98,  Juc,  f       8-744 

1 '28^:^1 00,  Jac  J    pnlverit 

0-72=1 0<)"26,  Marig. 
I'99=y9-I8,  Jac,     G.sS-Be— 378. 
1-66=99-23.  Jac 
0-83,  An  0'37=:99-64.  Jac.  G.=3*628. 

,  An  0*10=100-44.  Jac. 

2-44=103*61,  Jac,  G.=3-64i>— «-588. 
2-47=101-37,  Jac. 


B.B.  alone  darkens,  but  infaaible;  with  borax  fomiB  with  difficulty  a  dark  graen 
glaaa. 

Occupft  imbedded  in  mica  alate  and  gneiii.  at  St  Gothard.  in  Switzerland ;  nt  the 
Greiner  mountain,  Tyrol,  in  simple  crytiala  aaaociated  with  kyanite  and  sometimea 
appearing  as  a  continuation  of  iti  crystals,  parallel  with  them.  Angle  of  prism 
in  a  crystal  from  Cheroniee,  Switzerland,  according  to  Kengott  126**  42'.  Large 
twin  cryitala  occur  in  Brittany  ;  also  at  Oporto  and  St  Jago  de  Compoatella,  die* 
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pearly.  Cross  fracture  vitreous.  Color  grayish  green,  passing 
into  ffl*eeni8h  white  and  grayish  white,  rarely  iaint  reddish ;  streax 
uncolored.    Translucent — subtranslucent.    Fracture  uneven. 

CcwnpowViofi.— {Jlft'+|fl)3i'=Silica  64*6,  alumina  29-8,  lithia  6"2. 
Analyses :  1,  R,  Uagen,  (Pogg.  xWiii,  861) ;   2,  Thomson,  (Min.  i,  302) ;  8»  4,  Ram- 
meliberg,  (Pogg.  Izzxv,  G44) ;  6-8,  Smith  and  Brush,  (Amer.  Jour.  ScL  [2],ZTi,  873): 


Si 

1.  Uto,  66-136 

2.  Killiney,  68*812 
8.  Uto.  65-02 
4.  Tyrol,       65-68 
6.  Korwich,  64-04 

6.  "  68-66 
1,  "  63-90 
8.  Sterling,  64*60 


Si 
27-024 
28-608 
2914 
29-04 
27-84 


0-821 
te  0-828 
]^e  tritee, 
fe  1-42 

0-64 


26-80 


28-97 
\'10 


2-66 


ti 

8-886 

6-604 

6-47 

4-49 

6-20 

6-06 
4-90 
6-65 


^a 
2-683 

0-46 
0-07 
0-66 

0-82« 
0-80* 
I-IO* 


a  With  fome  soda  ;  In  6, 6,  T,  mifnetia,  trae^, 


=100,  Hagen. 

0-728,  fi  0*86=99-84, Thorn. 
0-60,  *  0-14,  fig  0-16,  R. 
0-97,  *  0-07,  figO-OT,  R. 
0-84  ign.0-60,  ft  0-16=99-38. 
fl.  A  R 
0-31  "  0-60=99-30,  a  AR 
0-26  "  0-60=99-26,  " 
0-48   **   0-80,]i[g0<»d=99-89, 


In  a  specimen  from  Sterling,  Masa.,  Hagen  found  Si  66-247,  Si  Pe  27-665 ;  and  b 
Another  from  Tyrol,  Si  66-027,  51  26-451. 

B.&  loses  translucency  and  color,  intumescee  and  fuses  to  a  glassy  globule ;  giras 
the  reaction  of  lithia. 

Occurs  on  the  island  of  Uto,  in  SQdermanland,  Sweden,  with  magnetic  iron  ore, 
quartz,  tourmaline,  and  felds|>ar ;  also  near  Sterzing  and  Lisens  in  the  Tyrol,  and 
of  a  pale  green  or  yellowish  color,  imbedded  in  granite,  at  Killiney  DMy,  near 
Dublin,  and  at  Peterhead  in  Scotland. 

It  occurs  in  granite  at  Goahen,  Mass.,  associated  at  one  locality  with  blue  tour- 
maline and  beryl ;  also  at  Chesterfield,  Chester,  Norwich,  and  Sterling,  Mass. ;  ai 
Windham,  Maine,  near  the  bridge,  along  with  garnet  and  staurotide;  at  Brookfield, 
Ct.,  a  few  rods  north  of  Tomlinson's  tavern,  in  small  grayish  or  greenish  white 
individuals  looking  like  feldspar.  At  Norwich,  Mass.,  it  is  associated  with  triphy- 
line,  mica,  beryl,  and  albite ;  one  crystal  from  this  locality  was  16^  inches  long, 
and  10  inches  in  girt. 

Named  from  cxodoi^  ashes,  because  the  mineral  becomes  ashy  before  the  blowpipe. 

The  following:  are  the  angles  obtained  with  the  common  goniometer,  from  the 
Norwich  crystals:  O  :  m=6»<=>  40',  it :  /=l:i8°  30',  ti :  tV=107<=>,  2*  :  2*  (top)=80®. 
i>:  2#=13«*  46'.  it  :  2i=10:}O,  tt :  -2=116°,  ii:  -l-ltK)°  3o',  ti  :  aj=140°,  ti  :  -i 
=134°,  tj  :  -2=142°,  7:  -2=144»,-1  :  -1=117°,  -2  :  -2=.)2° 

Altered  Forms. — Killinite  of  Thomson  (^Iin.  i,  330)  has  the  a]>pearance  of  spod- 
uniene,  and  occurs  with  it  at  Killiney  Bay.  Mallet  states  that  it  affords  by 
cleavage  a  prism  of  135°,  which  is  very  nearly  the  angle  between  the  diagonal  and 
prismatic  cleavage  of  spodumene,  both  of  which  are  perfect.  II.=4.  G.=2'56. 
Lustre  vitreous,  weak.  Color  greenish-gray,  brownish,  or  yellowish.  Composition. 
According  to  Lehunt  and  Blythe  (loc.  cit)  and  Mallet,  (Rammelsberg's  6th  Sup.  143): 

gi  2^1        ^e      Ca      &g     fin      ft        tt 

1.  4y08     30-60     2-27     0-68     1-08      6*72     10-.)0=  100-43.  L. 

2.  47-93     311)4     2-33     072    0*46     1-26     6-06     10-00=:»9-^0,  BL 

8.     62-89     83-24     8-27     145      4-^4       3-67,  ti  0-46=99-92,  M. 


HORNBLENDR  Amphibole.  Green  diallage.  Actinolite.  Actinote.  Trvm- 
olite.  Calami te.  Pargasite.  Smaragdite.  Asbestus,  in  part.  Amianthos. 
Aminnthinite.  Amianthoid.  I^talite.  Strnhlstein,  Treniolith,  Kalamit,Amiant, 
W.  Grammatit  Byssolith,  Haus.  Carinthine,  Anthophyllite,  Sehmmuuker. 
Cummingtonit«,  Dewey.  Breislakite,  Brocchi.  Raphilite,  Thotn.  Arfvedaonite, 
Brooke,     ifgirin,  Tamnaw,  in  part.     Ky matin,  Bmt     Diastatite,  Breit 
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'y27  :  1  :  1*SS25.     Crystals  sometimes  stout,  often  long  and 


360 


364 


S65 


^S* 


-1 


361 


S6S 


lii  a 


it\ 


liladed.  Cleavage  :  /highl^y  perfect;  it,  n,  sometimca  dfetinct. 
lateral  planes  often  longitudinally  striated.  Twins  :  face  of  com- 
position iij  as  in  f.  3G2,  a  twin  of  the  form  represented  in  f.  361. 

O  I  li=155^  33',  ii :  n  ^147°  39'. 

O  :  ^lf'=14^.  ii  :  is-Ho^  IS'. 

O  :  -!2?'=124^  56'.  ii  :  ss--1240  14'. 

O  :  it=104°  58'.  ii :  -83=130°  15'. 

O  :  1=152°  36'.  2i  :  2i(ov.O)=120^  52'. 

6> :  -1  =  145<3  35'.  1  :  1  =  154^  26'. 

O  :  '2=121<^  29'.  1  :  -1=^148°  28'. 

0:2i=l  o(P  26'.  -2 :  -3 = 131  ^  36'. 

O:  U^90<^,  8a:  88=11P32'. 

O  :  7=1030  12'.  -3  8  :  -8  3=^HiO  30'. 

u  :  ♦3=990  57'.  0iH«r^  Fi^f. 

Imperfect  crystallizations :  fibrous  or  columnar,  coarse  or  fine,  fibres 
often  like  flax;  sometimes  lamellar;  also  grannlar,  coarse  or  fine, 
and  usually  strongly  coherent ;  aoraetimea  friable.  ' 

1I.=5 — 6.  6.=2'9— 3'4.  Lustre  vitreous  to  pearly  on  cleavage 
faces ;  fibrous  varieties  often  silky.  Color  between  b^nck  and 
white,  throttffli  various  shades  of  green,  inclining  to  blaekl  h  gi*een. 
Streak  uncolored  or  paler  than  color.  Sometimes  no  .ily  trans- 
parent ;  usually  subtranslucent — opac^ue.  Fracture  subconchoidal, 
uneven. 

Uomorplikm  Ica^h  to  Ui<^  Aatric  variations  of  consiittition  iti  liora blende,  M  IB 
pyroxene,  hdiI  ft  may  b«  either  lime,  mAgne«iii,  protoxyd  of  iron  or  niiitie«n«iit» 
Alomina  repl«c€«  «iUcA,  in  some  varietieo.    The  proiaineiit  Tjirielioi  aT<i  ino  fot- 
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H, =6— 7-25,     a  =^3-559,  white  kyanite;  3-675,  bine  transDa- 
^i^ent;   3'661,  Tjrol,  Erdmann,     Lustre  vitreoua — ^pearly.    Color 
blue,  wliite,  blue  witli  white  margins ;  also  gi'ay,  green,  black 
Streak  imcolored.    Translucent — transparent. 

Kyanite  la  g^enerallj  in  blamed  crjatalliEattonfl,  thonKb  ocCMaODallj  in  ^ort 
priiiiiiB;  wid  these  priams  or  blades  are  bounded  by  the  plaDM  it  and  it,  with  eI«T- 
ago  parallel  to  the  larger  face.  The  prevalent  color  ia  pale  blue,  which  La  vhea 
deeper  along  the  midoJe  of  the  prisma.  The  cryBtah  may  often  be  eaatly  aenldMd 
on  the  lateral  sorface  while  they  are  very  hard  on  the  exttemitiee. 

CVi?ipo«lto».— SlSil^^ilica  87*0,  alnniinft63D. 

AnalTOBi  1-8,  Arfvedaon,  (K.  V.  Ac  R  1821,  i,  US,  and  Schw,  J.  3CExiT,  MS); 
4,  Rowiles,  (Pogg.  Iviii,  160) ;  6,  Marignac,  (Ann.  Ch.  Phya.  xiv,  49);  •,  7,  A.  Bri' 
mann,  (Jabre»b.  xxiy,  311);  8,  Jaoobeon,  (Pogg.  Ixriii,  416);  9,  10,  11,  Sinitli  i&d 
Brush,  (Abl  J.  8ci  [2],  xvi,  41J,  S71): 


*1  P^ 

68-8  — -=I0O*2,  ArfredaoiL 

6489  =9922,         " 

^4-7  =lyl'e,        » 

68-1 1  1  -Ifi^lOO'ti?,  RoAftlea. 

62*66  0'84=^100-60,  Marigoac,     0.=:3*6. 

61-86  0-62,  Cu  0'19==i>6'97,  Erd.     G.=53  124. 

62i}9  0-71=ll)0  16,  Erd.     G.=3-66l. 

62*60  I-08=^IOC)'98,  Jaoobson.     G,==3^78, 

fi»()2  2t>8,  igD.  1-08=99-38.  Smith  and  Brush. 

6190         "      0*86:^99^8,       " 

60-40  1-60    '*      =99-60,       " 


Si 

1,  Roraan,  Norway,  36 "4 

a.  St  Gothard,         8433 

8.  "                  86-9 

4  •'                    86-67 

6.  "                   86-60 

6.  R&raaa,                  84-40 

7*  Tyrol,                    87*36 

8.  G  rein  er,  Tyrol,     87*80 

9.  Monroe,  N,  Y.,  87*20 
10,  **  37-03 
IL  Lincoln  Co.,  N.C.,37  60 

B3.  un altered.  With  borax  slowly  fuaee  to  a  traneparent  colorleee  glaaa.  With 
cobalt  fiolotioti,  a  dark  blue. 

Thla  spei!ie8  occura  principallv  in  gneiss  and  mica  elate.  Transparent  eryitili 
oecuratSt.  Gothard  in  Switzerland;  at  Greiner  and  Pfitach  (Rhcetizite  or  white 
variety^  in  the  Tyrol;  also  in  Styria,  Carinthia,  Bohemia;  at  Pontivy,  Fronet; 
Villa  Riea,  South  Anierico, 

in  Masiacbusetts,  at  Chefiter^eld,  it  occurs  with  garnet  in  mica  slat^a ;  Worthiif- 
ton  and  Blanford  in  good  fipecimena.  In  Con  nee  tic  at,  at  Litchfield  and  Washiif* 
toQ  Id  large  rolled  masses  with  corundum  and  massive  apatite ;  at  Oxford,  ^mt 
Humphreysville,  in  miea  slate.  In  Vermont,  at  Thetford  and  Salisbury ;  in  KtV 
York  at  Monroe,  Orange  Co.,  (Monrolite).  In  Pennsylvania,  in  fine  epeciflMOa  Mtf 
Philadelphia,  on  the  Schuylkill  road  near  the  Darby  bridge;  near  the  MiajIkiDia 
the  Ridge  road,  back  of  Robin  Hood  Tavern  ;  at  LeiperviUe ;  at  Eaat  and  Veil 
Branford  and  Darby,  Chester  C*>. ;  at  Morrises  Ferry,  Delaware  Co.  In  Maryliad 
eighteen  miles  north  of  Baltimore,  at  S<.'ott's  mill;  lu  Delaware,  near  Wilmiia|rtiO«. 
In  Virginia  at  Willises  Mt,  Buckingham  Co.,  and  two  miles  north  of  CbancSW* 
Tille,  Spotsylvania  Co,  In  North  Carolina,  on  the  road  to  Cooper^s  gap  in  Rulb«^ 
ford  Co.,  near  Crowder's  Mtn.  In  short  cryatate  at  Bellows  Falls,  Vt,  in  jeneiM^il 
Wastfield,  and  Lancaster,  Mass.,  and  at  Jaflrey  on  the  Monadnock  Mt«,  S.  H.  it 
black  variety  associated  with  mtile  occurs  to  l^orth  Carolina. 

Kyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pteeaa,ia  «mpiloj«tii 
a  gem,  and  somewhat  resembles  sapphire.  The  name  is  from  fp^tj  hlmt,  fta  ntfi* 
tappare  arose  from  a  mistake  by  Saussure  in  reading  a  label  of  this  minarii  ^ 
which  it  was  called  sapphire.  Diethene  is  from  ^u,  fieic^,  or  of  two  kijida,  and  sii"t* 
9inmgt  alluding  to  its  unequal  hardneaa  and  electric  propetties  ia  two  ditfir^i 
direotioDs. 

SamliU,  Erdmann,  (J,  f  pr.  Ch.  xxxi,  166),  from  Bainle,  Norway,  hu  Uia  atrvftart 
and  appearance  of  some  Kyanite,  ooeurring  in  oolumnar  somewhat  plmofite  ftuv^ 
iilky  m  lustre,  with  one  perfect  cleavage.  IL=6— 7.  G.=^2'984*  Gi«aftUh^vlHi 
or  bluish  green.  The  anal3*sis  by  P>dmann  (loc.  cit^)  i^ave  ^i  56'90,  1^40^1.1^ 
liH,  Ca  lt>4,  F  rr<tc<-=99^1.  T^ere  is  an  excess  of  silica.  But  aoeordi»g  lo  Ir 
cent  observations  by  Mr.  L  Ssamans,  there  are  mioute  pristoji  of  qaarto 
the  fibres  of  the  Bamlite,  which  fdUy  account  for  this  axeesa. 
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Xww/i/^  of  Nordenskiold  resembles  kyanite  as  well  as  bueholzite;  and  the  anal- 
ysis differs  no  more  from  the  accepted  formula  than  some  that  have  been  made  of 
each  of  these  species.  Komonen  obtained  (Act.  Soc.  Sci.  Feun.,  i,  372,  Pogg.  Ivi, 
«4S)  Silica  47  44,  alumina  62-54=aitl  Si.  H,=6.  G.=3-68.  From  Peterhoflf 
Finland.  ' 

Altered  Forms. —  Wicerthite  appears  to  6e  an  altered  or  hydrous  kyanite,  which 
it  resembles.  a=:7*26;  white  and  translucent  Hess  obtained  (Pogg.  xxi  73)  Si 
40-68,  Xl  63-50,  &g  1-00,  fi  4-63=99-71.     B.B.  infusible.    From  near  St.  Petersburg. 

Hydrobucholzite  of  Thomson  is  probably  of  similar  origih.  Thomson  obtained 
glin.   i,  237)  Si  41-86,  3tl  49*56,  H  4-86,  gypsum   812=98-87.      Probably  from 

Kyanite  has  also  been  observed  altered  to  talc  and  steatite. 
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SILLIMANITE,  Bowen.    Bueholzite,  JBrandet.    Fibrolite,  Baumon. 

Triclinic.     /:  /'=98'',  but  varying  to  110°,  and  larger  when  the 
faces  are  much  striated;  O  :  7^=105°,  O  :  m=lSS''  30',  P  :  m= 
120"*  30',  0  :  a=130°,  D.,  (but  only  approximations,  as  the  ter- 
minal planes  were  rough  and  uneven.)    Cleav- 
age: perfect,  parallel  with  the  longer  diagonal, 
affording  a  brilliant  surface.     Also  compact  or 
loose  fibrous  ;  and  columnar  massive. 

H.=  6—7-25.  G.  =  3-238,  from  Norwich, 
Dana,  3-232.  ib.,  Brush;  3-259,  YorktoT\Ti, 
iS'oi-ton  ;  3-239,bucholzite  of  Chester,  Del.,  Erd- 
mann.  Lustre  vitreous,  approaching  subada- 
mantine.  Color  hair-brown,  grayish.  Streak 
uncolored.     Translucen  t — transparent. 

Bueholzite  aniXJibrolite  are  generally  fibrous  massive,  sometimes  approaching  dia- 
tinct  prisms,  like  those  of  sillimanite;  the  lustre  approaches  adamantine  as  in 
tillimanite.     The  colors  are  grayish,  whitish  and  pale  brown. 

Composition.— ^\^i^,  like  Kyanite=Silica  87  0,  alumina  680.  Bueholzite  and 
tbrolite  of  Bournoji  afford  the  same,  according  to  Silliman,  Jr.  Most  analyses  of 
bueholzite  give  ■&{  Si=Silica  46*9,  alumina  68*1.  Erdmann's  (No.  9)  corresponds  to 
b  1^1  f .  Bowen's  and  Hayes's  analyses  of  Sillimanite  afford  ^1  Si  6=:^ilica  42*8, 
tlmnina  57*7. 

I,  SiLLiMANrTE. — 1,  Bowcu,  (Am.  J.  Sci.  viii,  118);  2,  Hayes,  (Alger's  Min.  p. 
•01);  8,  Connel,  (Jameson's  J.  xxxi,  232);  4,  \orton,  (2d  edit,  of  this  work,  878); 
6,  Staaf,  (Jahrcflb.  xxv,  348);  6,  Silliman,  Jr.,  (Am.  J.  ScL  [2],  viii,  886.  II, 
BVCBOL7ATE. — 7,  Braudcs,  (J.  de  Pharm.  xci,  237) ;  8,  Thomson,  (Ann.  Lye.  N.  York, 
ia,  and  Min.  i,  285) ;  9,  A,  Erdmann,  (K.  V.  Ac.  H.  1842,  19) ;  10,  B.  Silliman,  Jr., 
(Am.  J.  Sci.  [2],  viii,  386).  Ill,  FiBROLrriL— 11,  12,  B.  Silliman,  Jr.,  (Am.  J.  Sci 
[2],  8,  888);  13,  Chenevix: 

I^i  ^l  Pe 

56*111  1-999,  fl  0-510=99-286,  Bowen. 

64-90  110,  Ca  0*31,  %  0-4=99-31,  Hayee. 

58*94  0-9=96-68,  Connell. 

62-750  2-287—102-789,  Norton.* 

58-622  2174,  Ag  0-398,  H  0-428=98-984,  Staat 


1.  ChefltCt.,iSt//tmani/<>,42'66 
4  **  *'        42-60 

8.  "  "         36-75 

4.  Fairfield,  N.Y."        87-700 
&  Chester.  Ct.,     "        87*362 


•  Prof.  Norton  states  that  in  his  analysis  the  excess  of  alumina  was  probably 
owing  to  the  presence  of  aluminate  of  potassa,  which  remained  with  the  alumina 
after  separating  the  peroxyd  of  iron  by  caustic  potaaaa ;  subtracting  this  excess,  the 
analysis  corresponds  to  those  by  Silliman. 
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Vf.    Omiaimimff  mlwmituij  with  iron  mmdlime. 
Si      S[g      Cft      ^e       fin    21 
•i  W«tinADUnd,  42-00     2*25  II-Oj  3tf.'V>    «> -25  !*<■>,  fi[  0^5,  *, 

tt  PaldAUchen,  47-00     2^>0     81»  IS-nO     26 -»»,  fl  0-5=98-50,      - 

Vf  L  C<M/4«Ju'ii^  «/acaiiii4,  with  inm  and  mofftuna. 
14.  GftrpeDberg,  53*50  11 -95    4-65  22-52     0-S5     4-4'\  fi  0*6=97-10,  Hu. 

CmmminytomU^  is  an  anthophyllitc  Tarietj  containing  largelv  of  ozyd  of  iron 
r—wnbling  an  aobeatifonn  tremoliu,  oft«n  acopiformlj  arranged;  color  adb-eray, 
liHtre  filky.  B.B.  alone  foMC  with  great  difficulty.  Formiila,  (|  ]^e+i  lilg?  ^i 
Smith  and  Bnufa,  (AnaL  15,16.) 

Hie  analyiiii  by  Thonuon,  (Ann.  Lye.  Xat  HiAt.  New  York,  iii,  50),  referred  by 
Sfaepard  io'Boit^Ue,  ia  shoirn  by  R  Silliman,  Jr.,  (Am.  J.  ScL  [2],  riii,  391),  to  p«^ 
tftin  probably  to  an  actinolite  fronr  BoUon.  The  R^pkUite,  according  to  Hant,  has 
the  angite  oxygen  ratio  2:1,  (aaaL  9). 

The  flaorine  iwoanv  horn  blendes  is  supposed  to  exist  as  flnorid  of  calcimn,  and 
tlus  ingred^at,  according  to  Bontdorff  may  constitute  1  part  in  5  of  the  mineraL 

B.B.  the  trt^molite  and  pale  Tarieties,  containing  no  iron,  lose  readily  with 
iBtometcence  to  a  glass  o^ij^y  transparent  to  milk-white ;  and  with  borax  form  a 
transparent  colorles^glass.  The  lighter  colored  Tarieties  containing  iron,  liiae  alone 
with  more  or  less  liifl^nlty  to  a  dark  yellowish  glass,  and  with  borax  gire  a  trans- 
parent gisss,  tinged  with  iron.  The' <iarX>!r  grten  xwriHiet  afford  a  deeper  iron 
eolor.  The  hornblende,  containing  alumina  and  little  iron,  acts  mach  like  tronolite ; 
but  the  black  Tarieties  fuse  to  a  brilliant  black  l>ead,  and  the  borax  glaaa  ia  tinged 
with  iron.  AnthopkyUite  fases  with  great  difficulty  to  a  glass  colored  by  iron.  Arf- 
wadw^nile  fuses  rea^lily  with  intumescence  to  a  black  magnetic  globule. 

Green  or  l>lack  hornblende  is  one  of  the  constituents  of  syenite  and  greenstone, 
••  well  as  hornblende  rock  and  slate.  Tremolite  is  most  common  in  d^Momite  and 
granular  limestone.  Hornbleode  also  occurs  in  granular  limestone  and  in  trachyte. 
Aetinolite  is  found  in  the  grcAt««t  perfection  in  talcose  rocksw  Asbestus  often  trar- 
enea  serpentine  rock*  and  granular  lime:«tones.  Much  of  the  so-called  aabestva  in 
terpentine  is  ChryMoiiU, 

AtiMlg  and  Teplitz  in  Bohemia,  Tonaberg  in  Sweden,  and  Pargas  in  Finland,  af- 
ford fin**  ^jiecimens  of  the  dark  colored  hornblendesL  Aetinolite  occurs  at  Saltx- 
barg  and  Greiner,  in  the  Zillerthal ;  Tremolite  at  St  Oothard,  in  granular  lime- 
stone or  dolomite,  the  Tyrol,  the  Bannat,  GuUjo  in  Sweden,  ^c.  Catamite  occurs 
at  \ormarken  in  Sweden,  in  prisms  in  serpentine.  Asbestus  is  found  in  Savoy, 
flaltzbnrg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that 
Dolomieu  employed  it  in  packing  his  minerals.  Kock  cork  is  obtained  in  Saxony. 
Portsoy,  and  l^a«lhills,  where  also  mountain  leather  occurs.  Oisans,  in  France, 
affords  a  variety  of  amianthus,  composed  of  fibres  having  some  degree  of  elaaticitr ; 
it  ia  the  amianthmde  of  IlaQy.     AnthophifUiie  comes  from  Kongsberg,  Norway,  Ae. 

Ar/wdaoniU  was  br«>ught  fint  from  Greenland,  where  it  is  associated  with  soda- 
lite.     It  occurs  also  at  Fredericks vam,  in  Norway. 

In  the  United  States,  blaok  crvstals  of  hornblende  occur  at  Franconia,  N.  H. ;  at 
Chester,  Msm.  ;  at  Thomaston,  Me. ;  at  Monltonboro*,  Me.,  in  Syenite  ;  at  Willaboro*. 
N.  y.,  presenting  interesting  crystalline  forms  ;  also  near  the  bridge  at  Potadam', 
Si.  I-Awrence  Co.,  N.  Y. ;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co, 
If.  y.  (f.  365.)  Cr^'stals  of  a  dark  green  color  occur  near  Two  Ponds,  and  also  a 
mile  north,  two  and  a  half  miles  north,  and  a  mile  south  of  Edenville,  together 
with  ^ay  or  hair  brown  crystals  and  tremolite,  sphene,  and  chondrodite,  in  gran- 
ular limestone.  Near  Amity,  hornblende  occurs  of  various  forms  and  colors  and 
often  in  large  and  perfect  crystals:  in  dark  green  crysUls,  with  ilmenite,  at  the 
Btirling  mines.  Orange  Co. ;  at  Gouverneur,  in  short  green  crystals,  sometimes  two 
or  three  m<:heB  in  diameter,  along  with  apatite ;  in  Rossie,  two  miles  north  of  Ox- 
bow, Lhe  variety  pargasite  in  neat  bright  green  crysUls.  Pargasite  occurs  also  at 
Ph,,>sb«rg  snd  farsonsfield.  Me.  Gray  hornblende  or  tremolitfin  good  c"  ^tah  is 
found  at  ftryam,  N.  J.,  and  other  varieties  at  Franklin  and  Newton  of  the  saSo  SUte. 
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tonoclinic.  0=71°  7';  /:  7=115°  0',  ^  :  li=162°  80'; 
i :  c=0-t9492  :  1  :  1-4852.  Angles,  (Schabus,  Denks.  K  Ak. 
m,  vi,  57) : 

1  :  1=151°  43'. 
-1  :  -1=143°  42'. 
-33 :  -33  (froiit)=166°  14'. 
38  :33(front)=105°49i'. 
-38  :  -35  (front)=90°  66'. 
-22;22(front)=133°29'. 
3  :  3(frout)=130°  16'. 
2i :  2»(top)=116°  32'. 

..      «» :  35  =127°  5'. 
ivage :    ii  highly  perfect ;  O  and  ii  much 
distinct. 

:=7-5.    G.=3036,  Mallet;    3-098,  Haid- 
ir.     Lustre  vitreous.     Color  pale  monntain- 


ti=108°  53'. 
li=158°  10'. 
li=130°  52'. 
7=147°  30'. 
i2=162°  20'. 
t2=144°  40'. 
-^3=101°  53'. 
-3f =112°  50'. 

-4$=130°  17i'. 
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Observed  Planea.      Add  t.V » *  V »  »  8, 1 18, 1 82,  Schabus. 

m,  passing  into  blue  and  white.  Streak  uncolored.  Trans- 
int ;  occasionally  subtransparent.  Fracture  conchoidal.  Very 
tie- 

mpotition.-{\'&e'\-\^VJ^\^,  G.  Rose=dilica  48-2,  alnmiDa  82*6,  glueina  24*2 
3.     Analyses:  1,  Berzelius,  (Schw.  J.  xxvii.  78);  2,  Mallet,  (PhiL  Mag.  [4],  ▼, 

Si  Si  9e  fte  Sn 

1.43*22  80-66  2*22  21*78  0-70=98 •4S,  Bert 

2.4418  81*87  1*31  21*48  0*86=99*14,  Mallet 

B,  strongly  h*'ate<l  iiitume8coj«  and  bc<*omc«>  wliito,  throws  out  points,  and  melt<« 
white  enamel,  if  the  teniperalnre  i**  still  further  inrreu8C<1.  Disholves  with 
c  with  eflFervescenco  to  a  <'lcar  gln*f».  A  silioa  skeleton  with  salt  of  phosphorus. 
OSes  electri"  by  friction,  and  when  onoe  excited,  retain?  this  property  for 
ml  hours.     Xot  acted  on  by  acids. 
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Occurs  IB  Brazil,  in  the  mining  district  of  Villa  Rica,  in  chlorite  slat«  rectingoi 
sandstone.  The  crystallization  of  this  species  is  elaborately  detailed  by  Schalmf  ii 
the  Transactions  of  the  Royal  Academy  of  Vienna,  voL  vi. 

Enclose  receires  a  high  polish,  but  is  useless  as  an  ornamental  stone  on  accomt 
of  its  brittleness.     Named  by  Uauy  from  tv,  eatily,  and  rXlw,  to  break. 


SPHENK    Titanite.   Menakerz.     Menachine  Ore,  Wem.  Titane  Silico-calcaire,  £ 
Lederite,  Shepard.     Greenovite,  Duf.    Spinthdre.     Pictite,  Bmu.     Arpidelite. 

Monoclinic.     C=6(i°  27';  /:  /=113">  28',  O  :  li=159°  34': 


a:b:  c=0-5678  :  1  :  1-326.* 

w(P)=119°  33'. 
li{x)=ir)S°  55'. 
4«(«)=123° 
/(r)=114° 


l(z)=154'= 


2(« 


2(«)=141° 
-1(^=139 
-2(<)=109' 
1(2)= 149° 
2(?i)=136° 


52'. 
21'. 
13'. 
36'. 
'20'. 
'  37'. 
38'. 
4'. 


-1(Z)  :  -l(Z)=133o  48'. 
-2(4  :  -2M=110°  54'. 
22{e)  :  22(e)=157°  12'. 
12(w)  :  12(«))=164°  32'. 
JM :  l{r)=113°  28'. 
61  (u)  :  it{b)=UO°  26'. 
-38  (w)  :  -35  (wi)=76°  1'. 
-35  {m)  :  i»(J)=141°  59'. 
ii{F) :  t3(o)=167°  40'. 
u{P)  :  «(J)=90°. 

449 
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•  Authors  generally  tnku  J'  as  the  huM-  <if  the  fiiiMluu.ciituI  priisni,  i/ 1\<  I'.i  i'-- 
replacing  the  front  angle,  and  I  as  the  lateral  prismatic  planes.    Abore,  in  tigum 
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Cleavage :  sometimes  (Hstinct  parallel  with  /;  orthodiagoiial  less 
bo;  parallel  with  -1,  also  very  imperfect,  and  not  easily  ob- 
tained.    Sometimes  massive,  co"mj)act,  and  rarely  lamellar. 

H.=ij — 5*5.  G.=3-4 — 3'5f).  Lustre  adamantine  —  resinous. 
Color  brown,  gi*ay,  yellow,  green,  and  black.  Streak  white, 
slightly  reddish  in  greonovite.    Transparent — opaque.     Brittle. 

Composition. — Tlie  uualydes  uiFord  sCa,  2Si,  3  Ti=Silica  80*45,  titanic  ucid  41  "33, 
lime  28*22=1  uO,  (which  have  been  written  2Ca  Si-f  CaTi'.)  The  oxygen  of  the  Ca 
And  Ti  is  to  tliut  of  the  Silica  as  3  :  2=1  :  f,  and  this  lead»  to  the  formula  (Ca-f  Ti) 
5i*  or  fi  Sir,  (since  Ca-f-Ti=llO-4-R0'=R'O') ;  so  that  sphene  is  a  silicate  of  a  pe- 
roxyd  (Ti)  in  which  part  of  the  xi  is  replaced  by  Oa.  It  is  probable  that  there  is 
the  same  kind  of  replacement  by  a  protoxyd  in  much  ilnienite,  and  also  in 
Keilhauite,  etc.,  and  that  there  are  properly  no  sillco-titanates.  The  formula  ac- 
eords  with  the  relation  in  form  to  Euclase. 

Analyses:  1,  Fuehs,  (Ann.  d.  Ch.  vl  Pharm.  xlvi,  819);  2,  H.  Rose,  (Pogg.  Izii, 
253) ;  8,  4,  Rosales  and  Brooks,  (ib) ;  6,  Marignac,  (Ann.  Ch.  Phys.  [3],  xiv,  47) ;  6, 
Delesse,  (Ann.  d.  Minos,  [4],  vi,  326):  7,  T.  S.  Hunt,  (^Vm.  J.  Sci.  [2 J,  xv,  442) : 


Si  Ti  Ca 

1.  Schwarzenstein,^.  32*62  43*21  24*18=li9*^l,  Fuchs;   G.=3*44. 

%  mierthal,  ywh,  green,  32*2'.>  41*68  26*61,  J'e  i)*l»6=101  44, Rose;  G.=3*636. 

5.  Areudal,  brown,  :Jl*20  4()*y2  22*25,  i'e  6*06=99*4:i,  Rosales. 
4w  Passau,  3U*63  42*56  26 *oO,  f'e  3 •93=102  12,  Brooks. 

6,  Tiedmont,  Greenovite,  32*26  38*57  27*66,  i'e  0*76,  Mn  0*7 6=1  (W),  Marignac. 

6.  "  "  30-4  42*1)  24*3,  in  3*6=1(Kj*8,  Delesse. 

7.  Grenville,  Lederitc,  31*83  4000  28*31,  ign.  0*4«)=100*54,  Hunt.     G.=3*5. 

B.B.  the  yellow  varieties  are  not  altered  in  color ;  the  others  become  yellow ; 
they  slightly  intumesce,  and  fu^e  on  the  edges  to  a  dark  enamel.  With  borax  they 
afford  a  clear  yellowish-green  glass.  Imperfeotlv  soluble  in  heated  muriatic  acid  ; 
and  if  the  solution  be  concentrated  along  with  tin,  it  becomes  of  a  fine  violet  color. 

Tliis  species  was  fiirmerly  divided  into  tiianite  and  gphene ;  the  former  included 
the  brown  or  black  variety,  the  latter  the  lighter  colored  and  translucent. 

OreenovitVy  fnnn  St.  MaVcel  in  Piedmont,  was  shown  to  be  identical  in  ciTstalliz- 
ation  with  sphene  by  Brcithau^t  (Pogg.  Iviii,  257)  and  Descloixeaux,  (Ann.  Ch.  Physw 
[3],  XX,  84). 

Sphene  o<-eui*s  in  imbedded  crystals,  in  gneiss,  granite,  mica  slate,  and  granular 
limestone  ;  also  in  syenite,  beds  of  iron  ore,  and  volcanic  rocks.  Found  with  py- 
roxene, in  beds  of  iron  ore,  at  Arendal  in  Norway;  in  granite  in  Greenland; 
in  complicated  compound  crystals  of  a  pale  green  color  and  transparent,  at  Grau- 
binden  in  the  (jrisons,  associated  with  feldspar  und  chlorite;  in  mica  slate  at  St. 
Gothard ;  also  at  Mont  Blanc,  and  elsewhere,  in  the  Alps.  Small  crystals  occur  in 
«yenite  at  Strontian  in  Argyleshiro,  and  Critfel  in  Galloway.  Occasionally  it  is 
found  among  volcanic  rocks,  as  nt  Lake  Laach,  and  Anderuach  on  the  Rhine. 

Occurs  ill  ('anada  at  Grenville,  Elmsley,  Burgess  and  Grand  Calumet  island,  in 
ambcr-colorcd  crystals ;  in  the  trap  of  Montreal,  Yemaska,  M(mnoir,  and  Brome 
Mts.  In  Maine  in  tine  crystals  at  Sanford,  also  at  Thurstx)n.  In  Massachusetts, 
good  crystals  in  gneiss,  in*  the  east  part  of  Lee;  at  Bolton  with  pyroxene  and 
■capolite  in  limestone;  at  Polham.  In  Connecticut,  at  Trumbull.  In  New  Jersey, 
at  Franklin,  of  a  honey -yellow  color.    In  Pennsylvania,  Buck's  Co.,  three  miles  west 


45C>,  451,  y  is  made  the  base,  and  r  the  prismatic  planes,  a  course  recommended  not 
only  by  the  simplicity  it  gives  to  the  view  of  the  crj'stallization,  but  also  b^*  the 
fact  that  If  is  a  common  plane  of  composition  in  twins,  and  r  is  the  direction  of 
most  distinct  cleavage;  moreover  the  analogy  with  Kuclase  is  thus  brought  out.  In 
Euclttsc  /:y=ll.')°,  O'.  ii'^LOS'^  10',  1  :  1=161°  43',  and  the  same  angles  in 
Sphene  are  113°  28',  16^°  :).->'.  149°  38'. 

Fig.  4'>0  represents  an  ideal  crystal  containing  all  known  planea;  it  has  both  the 
old  and  new  lettering. 


1T8 


SfBBORlFriVK  MINERALOOY. 


leftding  to  the  formula  (4lt'+i^)  SiT  But  the  species  is  probably  bad  It  was 
named  from  ravirr,  quick,  X«w,  to  €lU$olve  or  to  fuse.  A  similar  mineral  from  SfisebflU 
near  Dransfela^ afforded  BchnedermanD, 

Si  56-74,  Si  12-40,  te  18-06,  Ag  6*92,  iSTa  8*88,  i  0*60,  ftn  019,  £[2-78=:99*8a 
B.B.  melts  easily  with  intmnescence  to  a  brown  slaff  or  opaqpe  glass. 
Occurs  at  S&sebflhl  in  basalt  and  wacke,  and  resembles  ODsidian  or  gadolinite  is 

external  characters :  also  at  Yogelsgebirge ;  sp.  sr.  of  this  variety,  (called  HyaUh 

melan  [fr.  vaAof,  gla99,  /«>«(,  blade]  by  Hansmann),  2-7144.    {Breithaupt,  Kastner's 

ArchiT.  Tii,  112.     Omelin,  Poflx.  zlix,  288). 
On  the  north  shore  of  Lake^perior  occurs  a  mineral  resembling  Tachylyte ;  alsa 

in  a  trap  dyke  at  Johnsborg,  Warren  Co.,  New  York 


BABINOTOIHTE,  Levy,  Ann.  PhiL  2d  ser.  Tii,  275. 

Trielinic.  Observed  planes  as  in  the  an- 
nexed figure,  0 :  7=92^  34',  O  :  jP=88S 
O  :  4=160°  25',  /:  7^=112030',  /:  il=132* 
15',  i':^X=1150  15', /' :t8'=155o  25',  /: 
♦  8'=137°  5',  H :  ii'  (over  /)=90o  40^.  Levy. 
H.=6-5— 6.  G.=3-35— 3-5.  Lnstre  vit- 
reons,  splendent   Color  dark  greenish-black ; 

ihin  splinters  green  in  the  direction  of  O^  and  brown  transversely. 

Famtlj  translucent  ;*  larm  crystals,  opaque,  or  faintlj  subtrans- 

lucent    Fracture  impenectlj  conchoidaL 

Oonupo9Uiafi.-~{b^  tefSi*.  Analyses :  I,  Arppe,  (Bers.  Jahresbi  zzii,  206) ;  9, 
IL  D.  Thomson,  (PhiL  Mag.  zxrii,  188): 

Bi  la^  Oa  ]^e  Ktn  21 

1.64-4  2-2  19-6  218  1-8  0*8  ign.  0-9=100-6,  Arppe. 

2.47-46        2-21         14-74        1681       1016        6*48  ign.  1-24=99-10,  Thomson. 
Reckoning  the  alumina  with  the  silica,  the  two  analyses  essentially  agree ;  but 
the  mineral  requires  farther  inTostigation.     G.  of  No.  2=:8'856. 

B.B.  fuses  easily  to  a  black  magnetic  bead.  With  borax  affords  a  clear  ame- 
thystine globule,  which  becomes  g^een  in  the  reducing  flame. 

babinj^nite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  with 
epidote  and  massive  garnet,  and  in  Uie  Shetland  Isles,  imbedded  in  white  quarti. 
It  was  named  after  &.  Babington ;  it  resembles  some  dark  Tarieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystals  of 
feldspar,  at  Gouyemeur,  St.  Lawrence  Co.,  K.  T. 

Small  black  polished  crystals  coating  mica  slate, 
or  micaceous  gneiss,  at  Athol,  Mass.,  (iff.  annexed), 
hare  been  referred  here  by  Shepard.  lie  author^s 
measurements  giye  the  following  approximate  angles, 
0  :  7t=90°— 91®,  0  :  /'rsSSo,  0  :  V=1680  20\I:  P 
^110®  80'  and  69®  80',  /:  ri=129®,  /'  :  it =120® 
80',  0  :  -1=186®  40',  0  :  1=186®  80^,  O  :  t»= 
96®   30',/:  i=96®80'. 
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BERTL.    Emerald.    Aquamarine.    Smaragd.    Emeraude,  H,    Daridsonita^  BUk- 
ardaon,    Goshenite,  Shepard, 


Hexagonal.     O : 
0 :  4=139°  1(K- 
0 :  2=130<^  58'. 
O  :  2f =130°  58'. 


1=1600  3':  a=0-499. 

0 :  12=116°  37'. 
0 :  22=135°  4'. 
0 :  7=90^ 


/:  3|=142o  11'. 
/:  81=165°  30'. 
/:/=120^ 


snJCATEs,  AuorrE  sEcmoN. 

Cleavage :  basal  imperfect ;  lateral,  indistinct,  Ocasionally  coarse 
colmnimr  and  large  graniilar. 
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BaddaahCt. 


8ib«rit. 


H.=7-5 — S.  G.= 2-732, emerald^  Haidinger;  2^678,  apple-green. 
Lustre  vitreous;  sometimes  reeiooua.  Color  pale  green,  emerald- 
green,  passing  into  light-blue^  impure  yellow  and  white.  Streak 
white.  Transparent-^ubtranalucent.  Fracture  conchoidal,  un- 
even.    Brittle. 

AnAlT^es:   1»  iKi  Menil,  (Bchw,  J.  jccrii,  487)^  2,  Bcraeliui,  (8chw.  J.  atvi.  265,  2tT); 
3,  Ktaproth,  (Beit  iii,  21&);  4,  Moborip,  (Acta  8oc,  8cL  Fenn,  li,  81);  ft,  S<!hU«?p©r, 
(Ramm.  2d  Hupp.  31);  6,  Borntragcr.  (JahrK  Mb.  1863,  185);  7„  J.  W,  Mall 
J-Sci  [2],  xvii,  180): 


Mallet.  (Ajil 


Siberia,  Ber^, 
Broddbo.  " 


Si 

67-00 
68*95 
68-60 


5e 


0  1-00  14*60,  Ca  0*50=99  m  I>ii  MeniL 

0  0-72  13  13,  Ta  O'72=l00-52,  Berrelim 

IS  IDO  12*60  ^r  0-30,  Ca  0-25=98a0,  Klaproth. 

*,  "       Finland,   67-359  16'466  1"407  12-747,  Ta  0-280=^8-348,  Moberg. 

A.  "      Sw  Araer,  6951     14-49  —  16-41,  Ag,  Oa  1 '64=101  "OS.  ScMiepcr. 

6b  Bffry^,HiracbgafiAo,66-0O     1816  2-tf6  12-20=11X1*24),  Bom tr%er 

7.       "      GoaheD,         66*97     17  22  2*03  li-^l^n  Ir.=y918,  Mallei. 

Otlier  analTsest  Mallet,  (Ramm.  6tli  Suppl.  m)\  W.  Mayer,  (JahrK  Mim  1861,  1S6, 
mad  UeK  £opp,  1861,  779);  Miiller,  {J.  f  pr,  Cb.  Iviii,  180), 

B.B.  alone  UDcfaanged  or  beuomeB  clouded ;  at  a  hiffh  t^mpeniturti  the  odgea  are 
roQtided^  azid  QUimatelj  a  vodieular  scoria  ia  furuicd.  Glo^s  with  borax,  clear  and  col- 
OfleM  for  berjl,  a  fin«  green  for  emerald.  Slowly  solublo  with  salt  of  pboaphoma 
^thoui  lea  ring  a  ailicoooa  akeletoiL  A  yellowiab  variety  from  Broddbo  and  Fmbo 
yialda  with  soda,  traces  of  tin. 

Smerald  and  beryl  are  Tarietiea  of  the  aanie  Epe<:iea,  the  former  including  the- 
Hell  green  trauAparent  Bpocinicnfi,  which  owe  their  color  to  oxyd  of  chrome,  the 
lalter,  those  of  other  itotors.  Fine  emeralda  are  Jbaod  in  a  vein  of  dolomite,  which 
trarerses  a  hornblende  ro«k  at  Muso,  north  of  Santa  F6  de  Bogota.*  A  perfect 
i  Eexftgonal  crystal  from  tbla  looalit}',  two  inches  long,  la  in  the  cabinet  of  tbe 
1>tUBe  of  DeTOnahire;  it  measures  acroas  iu  three  diamel^ra  2j-  in.,  it|  in.,  1^  in,,  and 
Weighs  a  oz.  18  dwts;  owing  to  flaws,  it  is  but  partially  fit  for  je-weVry.  A  more 
oplciCidid  specimenf  though  somewhat  smallur,  weigbiog  but  6  oi..  ia  iti  the  poatea- 
■leii  of  Mr,  Hope,  of  London,     It  cofit  £6lK).     Emeralds  of  leaa  b««my,  but  much 


»  M.  Uwf  ttalM  tiiai  fhe  reek  Is  aVlaek  llmeitoiM,  toow  pa'te  «f  which  aonUla  tMaflt. 
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larger,  occur  in  Siberia.  One  specimen  in  the  Royal  collection  meaanrea  14^  incb* 
long  and  12  broad,  and  weighs  16}  pounds  troj;  another  is  7  inches  long  and  4 
broad,  and  weighs  6  pounds  troy.  Mount  Zalora,  in  Upper  Egypt,  affords  a  \tm 
distinct  variety,  and  was  the  only  locality  which  was  known  to_  the  aneienU. 
Other  localities  are  Canjargnmin  Hindostan,  andSakborg,  where  it  ia  imbedded  is 
mica  slate. 

Pliny  speaks  of  the  finest  beryls  as  those  "  qui  yiriditatem  pnri  mnria  imitantnr,"— 
areen  like  the  sea, — and  crystals  of  clear  shaaes  of  sky-blue,  or  mountain-green,  are 
hence  termed  aquamarine.  This  variety  is  found  in  Siberia,  Hindoetan,  nnd  BraaL 
In  Siberia  J;hey  occur  in  the  granite  district  of  Nertschinsk,  and  in  the  Uralian  and 
Altai  ranges  of  Siberia.  They  have  been  obtained  exceeding  a  foot  in  length,  and 
•  are  commonly  striated  longitudinally.  The  most  splendid  specimen  of  this  Tariet? 
of  which  we  have  any  account,  belongs  to  Don  Pedro.  It  approacbea  in  Bixe,and 
also  form,  the  head  of  a  calf,  and  exhibits  a  crystalline  structure  only  on  one  side; 
the  rest  is  water- worn.  It  wei&^hs  225  ounces  troy,  or  more  than  18^  ponnda.  The 
specimen  is  transparent,  and  without  a  flaw.  Less  clear  cry  stale  of  l>eryl  occur  it 
tne  Mourne  mountains,  Ireland,  county  Down ;  rarely  at  Cairnfforam  in  Aberdeca- 
shire ;  at  Limoges  in  France ;  Finbo  and  Broddbo  in  Sweden ;  PfitecherJo^ 
Tyrol ;  Bodenmais  and  Rabenstein  in  Bavaria,  tin  mines  of  SchUckenwald,  abo  m 
Australia,  and  elsewhere. 

Beryls  of  gigantic  dimensions  have  been  found  in  the  United  Statea,  at  Aewortli 
«nd  Grafton,  N.  H.,  and  Royalston,  Mass.  One  beryl  from  Orafton,  N.  BL,  weight 
2900  pounds ;  it  is  32  inches  through  in  one  direction  and  22  in  another  transverse, 
and  is  4  feet  3  inches  long.  Another  crystal  from  this  locality,  according  to  Prol 
Hubbard,  measures  46  inches  by  24  in  its  diameters,  and  a  single  foot  in  length, 
by  calculation  weighs  1076  lbs.,  making  it  in  all  nearly  2|  tons.  At  Royalston,  om 
crystal  exceeded  a  foot  in  length.  The  smaller  crystals  are  often  limpia  and  a  yel- 
lowish variety,  forms  a  gem  resembling  chrysolite ;  the  colors  are  mostly  aquama- 
rine, grass-green,  and  yellowish -green ;  one  locality  is  in  the  southeast  part  of 
Royalston,  near  the  school-house,  on  the  land  of  Mr.  Clarke ;  the  best  crystid* 
are  imbedded  in  quartz.  A  still  better  is  situated  4  miles  beyond  tbe  old  one  a 
South  Royalston  ;  some  crystals  of  a  sky-blue  color  in  white  quartz  are  beanti- 
fuL  At  Barre,  Mass.,  there  is  a  similar  locality,  though  less  remarkable;  also  tt 
Pearl  Hill,  in  Fitchburg,  Goshen,  and  Chesterfield,  Mass.  At  Compton,  N.  H.. 
the  beryls  are  as  fine  as  at  Royalston.  Albany,  in  Maine,  and  Norwich,  a  few  miles 
above  Bethol,  towards  Wateriord,  afford  fine  large  beryls  with  green  and  bla^ 
tourmalines ;  crystals,  often  large,  are  also  obtained  at  Streaked  Mountain,  with 
black  tourmaline  and  mica ;  at  Bowdoinham  and  Topham  of  a  pale  green  or  yellowish 
white  color  in  veins  of  graphic  granite;  at  Georgetown,  Parker's  Island,  at  the 
mouth  of  the  Kennebec  ;  at  Wilmot,  N.  H. ;  with  modified  terminations,  (t  369),  si 
Haddam,  Conn.,  in  a  feldspar  vein  in  gneiss,  on  the  east  side  of  the  river ;  the  crys- 
tals are  limpid  at  the  extremity  for  about  a  twelfth  of  an  inch,  as  indicated  by  the 
dotted  line  in  f.  369  ;  the  chrysoboryl  locality  affords  less  interesting  specimens';  also 
the  Middletown  feldspar  quarry,  and  the  granite  of  Chatham,  near  the  cobalt  mine. 
At  Monroe,  Conn.,  beryl  occurs  in  a  granite  vein,  and  the  crystals  often  consist  nat- 
urally of  several  pieces  separated  by  plates  of  quartz,  (f  194).  Crystals,  some- 
times 10-12  in.  long  and  l|  in.  in  diameter,  occur  with  black  tourmalines  at  Lcip- 
STTiUe  and  Chester,  Penn.,  Delaware  Co. ;  also  less  interesting  at  Mineral  HilL 

The  emerald  derives  its  color  from  the  presence  of  a  minute  quantity  of  oxyd  of 
^ron^e,  i^nd  beryl  from  oxyd  of  iron. 

The  species  iMoptcue  and  Pyrotnalite  are  homoeoroorphous  with  Beryl,  and  hart 
|be  same  oxyge^  ratio  between  the  bases  and  silica,  if  the  water  and  chlorine  he 
es^eluded. 

^*''™">  FoaM8.-rKaolin,  Mica,  Limonlte  and  Quartz,  occur  as  pseudomorphs 
J*^'!.'**.*^**  ^^«  Iwt  two  by  substitution,  the  others  by  alteration.     Tlie  change  to 

1?®^^*  u  w**™*  essentially  as  in  feldspar.  An  altered  beryL  from  Tirschenreoth 
airoraeu  XL  Muller,  (J.  f.  pr.  Chem,  Iviii.  185{),  Si  (^88,  Jtl  24-7,  Be  102,  Fe  2-6.  fl  %'^ 


8ILIGATBB,  ANDALTIBITE  SBOnON.  2Y3 


•S.S 

$J  s  g  ^ 

2oog 

II    -  -  5 


PU  9 


it^i 

.-.  <3>  ^  pH 

II  HI  H 

wt  CO  t"  G 

Cfa  :**  "P  T**  «r 

O  t-  r-  c' 
**'  oo  o  o 

O  OO-H  t- 

«2S6S 

^im 

0100040400000000 

^iii 

;;^ 

S2SSSSSS 

i 

'^ 

s 

a  '*<^25:: 

oT 

M  «o  i-H  «o  oa 

5 

4M  •     .     •     • 

ioo»e«o«o>io.-i« 

i 

e0C4O4O4MOlO«<N 

ItI  ^  00  CO  1-H 

i 

oTofhoTco-^joo 

s 

^  -*  -^^ 

rS 

t-  O  fi  «o 

P^ 

|fi«>9T«"P 

^ 

t-  0>lr-<X) 

^ 

t-  OOOO  <0 

1 

.^  C^  CO  CO  .;-• 

J 

no  Ok  no  00  f^ 

2§25?.??g 

eococo^ 

2 

1 

eooiooeococoeoeo 

(S 

r-ToToo  V»cr«ir^oo 

C^  0»  !?1  00 

.   04  rl  00  0» 

b^ 

O<?o<?o» 

^ 

00  00  cool 

i 

«o 

.9 

91 

•1 

-3.2 

9 

.**  >- 

f  2 

S 

.3 

4^ 

'a 

?■ 

41  s 

S 

:-5 

1* 

^.2*2 

5 

^ 

1 

s$s^s 

S     M  tS  12  f^  UJ  r-4  »2   ^**  1>-   r<_  H 

il        lii    Jiittilsi 
feW         «(ga    looiQilJl-si 


«eo 


CO 


^^ 


o  « 


ii  1  f !"  I"  \ii  r  r 


if  <3iiiiiiii!iii 

c>  ^  00  CO  00       9»  ^ 

.5        -1^    .looc'^ooooioit-o 


>coOi~it-cooa»9 
^*oococoooco^cococo<^H«^ 

aoeooo>HQO»aooo^oO]^io 
^^f-i«)0074q&»pqp^^f74^«p 
"'^ooo»'ii«o»'*cOf-io^»o«a 


«    ^  *-jo»«oo«oOi-it-co©o»afc 

e -*  ^  «  T*  ?•'?'?  ^  *  "^  ^  V  <?^ 

O.ti  oooooo-HQ»ooao^o02*--j 

*3  y^  ri  «>  op  74  ^  >p  qp^^  174  ^  «p 

CO  c5 

►^^  '^SSSooScooo'^^co^oo 

|o 

Is  ^     ^              ^-g 

°0    .  'g    .15              2  i 


„  CO  jaaS      M     fp^    ^        ^« 

|6    illriilirfl 


8S 


^o«oieoeoeoeoMMMS«i 


274 


DBBCRiprnrt:  minkbaloot. 


In  the  United  Stiites,  mAgnifioeiii  red  and  green  taurmalmeft  hftve  been  foniid  it 
P&rU,  Maine,  som«  cry»tiiU  over  aa  inch  iti  diameter^  transparent,  rubjr-red  within, 
surrounded  by  green,  or  red  at  one  extretnity  and  ^een  at  the  other;  blue  u4 
pink  varietiea  comroonly  imbedded  in  lepidolitct  stilt  to  be  found.  R4?d  and  gnci, 
ait  Chesterfield,  Ma«s.,  in  a  granite  yeiu  with  albtte,  uraDite,  and  pjTOchior«;  tht 
cry  stale  small  and  curved,  nearl}^  opaque,  and  fra^Ie;  green  erysiala  oftan  with 
distinct  pri^niiii  of  red  €olor  ioBide,  especially  when  in  smoky  qnarta ;  bJiM  also  tit 
thb  locality.  At  Guehen,  Masa.,  ftimilar  Tarieties  oecur,  and  the  bloa  ia  met  irith 
in  greater  perfedton.  At  Norwich,  New  Baintree,  and  Carliale,  Mass*,  good  black 
oryHtab ;  alao  Alstead,  Grafton,  SuUiTan,  Acworth,  and  Saddleback  Mt,  N.  R,tad  i 
Streakt^d  Mountain,  Me. ;  Brattleboro*,  Vt. ;  lars^e  brownish  black  crystal  abuad-  j 
ant  in  eiteatite  at  Orford,  N,  H,  Green  and  black  crj^stala  with  beryl'and  fddnir  • 
at  Albany,  Me.  Perfect  dark  brown  crystals  in  mica'-alate  near  Lane's  Hioa,  l6a- 
roe,  Conn. ;  sometimes  two  inches  in  length  and  breadth.  At  Haddam,  Conn.. 
toresting  black  crystals  in  mica  slate  with  anthophyUite,  also  in  graniter  with  iolite, 
and  aUo  at  the  gneiss  quarries,  on  the  east  side  of  the  riyer.  Near  Gouveniettr,  V 
T.,  light  and  dark  brown  crystals,  often  highly  modified,  with  apatite  and  eoapoliti 
in  granulnr  lio)estone,  (f.  253,  254,  p.  174);  at  Canton;  in  simple  priams  in  tht 
same  rock  near  Fort  Henry,  Essex  Co. ;  at  Schroon,  with  chondrodite  and  scafKh 
lite;  fine  brown  crystals  at  Crown  Point,  one  mile  south  of  village.  Bla«k  cryitik 
at  the  chryeoberyl  locality  near  Saratoga,  N.  Y. ;  also  at  Alexandria,  Jesfferson  Cou; 
at  Kingsbridge,  X.  T.,  brown,  yellowish  or  reddish-brown  crystals  In  dolomite; 
gray  or  bluish-grav  and  green  in  three-sided  nrisms  occur  near  EdenviUe ;  shod 
black  crj'stals  in  tbe  same  Ticiiiity,  and  at  RocVy  Hill,  ftometimes  6  inehc«  in  diaro- 
eter ;  a  mile  southwest  of  Amity,  yellow  and  cinnamon  colored  crystals  with  ^li- 
nel  in  cnle  Apar ;  also  near  the  same  Tillage  a  clove-brown  variety  with  hombleo^ 
and  rutile  in  granular  limestone.  At  Franklin,  Hamburgh,  and  Newton,  5,  K 
black  and  brown  crystals  in  limestone,  with  spinel  Good  crystals  in  Pennsylvs- 
nia  at  Newlin,  Chester  Co. ;  at  London  Grove  and  near  UDionville,  of  a  light  yth 
low  or  brownish  yellow,  (f.  458),  in  limestone,  and  rarely  whiU  ;  at  Parkaburg;  Aa- 
ton;  at  Chester,  fine  black;  Lieperville,  Delaware  Co.,  black ;  Marple,  Lancaiittf 
Co.,  of  a  green  color  in  talc;  opfiosite  New  Hope,  Bnek'a  Co. ;  in  New  Gardsa 
towDtthip,  Chester  Co.,  in  limestone,  light  brown  to  yellow  and  son  "  - 
parent.  Near  New  Hope  on  the  Delaware,  large  black  crystals,  in  v 
matic  faces  are  sometimes  almost  obsolete.  Also  in  Clieowee  valley,  ...  .an 
na;  Habershsm  Co.,  Geoi^a,  In  Canada,  nuperb  greenish -yellow  crystals,  I  in^h 
through,  in  limestone  at  G.  Calumet,  Id. ;  amber  colored  at  Fitzroy,  C.  W. ;  triM- 
parent  brown  (£  457)  at  Hunterstown,  C.  E.,  with  idocrase  and  garnet;  black il 
Bathurst  and  Elmslcy,  C,  W.,  and  St.  Jerome,  0,  E. 

Figure  45^  represents  a  crystal  from  northern  New  York  ;  and  4^  as  well  at  417 
crystnlA  from  Canada,  both  of  these  last  farnbhed  the  author  for  t!jtaminalioa  by 
T.  a  Hunt. 

Agrrrn  Tourmaline  gave  Brooke  and  Miller,  from  whom  the  above  angUa  iff 
cited.  O  ;  H^IW^  2'  24";  ar«f,  188*  48' ;  a  WacJtfrom  Modum.  138<»  47'  12"  ;  a  /^ 
hrimnf  183*^  56';  a  white  afforded  Brooke,  1S4°  7'*  A  gte&n  gave  Kupifer  184*  ?,• 
^tack  184°  e',  a  red  183°  58', 

ALTEREn  F0RM8.— Tourmaline  occurs  altered  to  Mica»  Chlorite,  Steatite.  The 
mica  is  kpldolito,  a  species  which  is  related  in  composition  to  some  toara»a}fa#  «ad 
is  a  frequent  associate  of  the  red  and  green  varietiee^  It  appeara  to  lake  plaes 
through  the  addition  of  alkalies.  Some  rubellites  and  green  tourmalinea  at  CIm^ 
terfieUi  are  hollow,  evidently  from  decomposition  and  removal  of  the  interior ;  aad 
in  the  cavitiee  are  occaaionaUy  obeerred  snukU  crystals  of  yellow  urnnite,  (Tetele^ 
mneher). 


SnJCATBN   GASXIT   i«BCT10IX.  1S3 


XELDTOPHAXE.  7X  Sckttrrr,  J.  £  pr.  CIkbl  It.  44^1. 

Dimetrie  or  hexagonal:  opCi«aIlT  nniaxaL  D«teL  Mmut^  viUi  a  tcalr  aad 
tomeCiiiMS  foliated  rtruetaK.  Cl«aTagie  in  one  di^e«tion.  H.:=5^  G.^\\  Riohter. 
Lustre  Titreoua.  Color  iolpliar,  citron,  or  bonev-vdlov.  Xol  photphoreaeqit. 
Brittle. 

Oomptmtum,  aeeording  to  an  approximatiTe  analTiit  by  R  Rielit«r,  (loe  «it>): 

Si       Be       21        Sn     F«       Ck       Stg      Xa      F    Si.  Zr,  ^  f. 
44-8       2-2       12>4       1-4       11       tVi      0*2       2-«       2*3       OSs^S-ft. 
lliia  analysit  girea  for  the  ratio  of  the  oxygen  of  the  prc»tozyda,  perozyda,  and 
■lies,  if  we'tnppoae  the  flnorid  at  replacing  protozyd*.  1| :  1 :  S^ 

From  the  nreon-tyenite  of  Nonray,  near  FredericktTam,  with  elvoUte,  mica, 
floor  eper,  and  magnetic  iron.  An  imperfect  crynnl  in  the  cabinet  of  IL  P.  Gt«|^, 
Eiq.  gnre  him  M  :  M'=ISS°.  and  edge  M  :  M  replaced  by  a  rough  pUn«»  apperenth^ 
not  eqnally  inclined  to  M  and  M'.  The  place  of  this  tpeciea  in  the  ayatem  u 
doabtTiiL 


rr.  GARNET  SECTION. 

Oxygen  ratio  for  the  bases   and  silica  1  : 1«  vanring  to  1  :  }« 
(Chon<m)dite\  and  1  :  J,  (ScapoliteV 

1.  CHRTSOLITE  GROUP.— Trimetric 

CuTSOLin,        (1*0,  Stg)' Si,  TKratoiTS.  Jtn'Si 

MoimcKLUTK,     (i  Ca+iJilg)'Si,  Kxnucun,  (f'e,  Jhi)^ 

Fatautx,  f'e '  Si,  Choxdioditb,        Itg^Si 

2.  PHEXACTTE  GROUP.— Hexagonal.  R:  R=ll5<»— 1I7<». 

WcLLSMiTB,  2n'Si,  PuDrAcm,  Be  St 

Z.  OARNET  GROUP.— Monometric. 

OAUfR,  (iR'-HS)Si,  HxLTCf,  (|ft*-HBe)  Si,  in  which  &= 

(Ikn,  t'e.MnS.) 


Ptbopk, 

(iR«+|S)SL 

4.  SCAPOLITE  GROUP.— Dimetrie 

Znoo5, 

ZrSi, 

MnoxiTB, 

(»6a»+|il)gi. 

Idocrask, 

(iR«-H»)Si, 

ScAroLin, 

(»&«+ixi)gif 

« 

(jR-+i5Si. 

«( 

t(i»»+iii)a 

SAiooLin, 

(iR«+iSl)Si. 

Mbluutb, 

(|R«+*»)SL 

Jh'pyre  mny  belong  here.  Taking  2t  of  Scapolite  as  the  plane  I,  (to  which  there 
ia  na  objection),  then  O  :  1  in  Zircon  and  the  Scapolite  Group  will  equal  lJf|«-lW«. 
Idoeraae  diverges  more  widely,  giving  for  the  corresponding  angle  188«  a'. 

6.  EPIDOTE  GROUP.— Monoclinic 

EpiDon.        (*ft«+ia)Si,  zoi«T«,       (*ft"+ia)Bi. 

Allahiti,  (iR«+iS)Si,  Oadoumtb,    ft^Bt 

(|fi«-H»)Si. 


IM 


XZXSKAXiKT. 


4.  AXEfTTE  GBOCP.— "Uefiue. 

7.  lOLTTE  GROTP.— Tii 
tLc  fiiMirTi  ncU  Mar  1«>». 


Aosm.        (fif ,  9.  B>BL 

^  iir  tkc  bsMi  sad  dlicA  1  :  1|.  u 
etMB.    Kdotad  to  tk«  IGeM  in 


CHSTSOLriE.    Peridot.  A  Ofirisc,  Ck« 
H  jiilMidcnU.    fifltnckiu,  HreiC.     Gfiakhc,  j 
Fontarxtc,  X«iy. 

Trimetric  /:  /=M°  3  ;  6^ :  11=13S^ iV;a:b:  r=l-2594 :1 
:  1-0733. 

0 : 1«=1250  4y.    O  :  li=13i>°  27'.  f| :  q=(ov.fl)108«  W. 

0 :  1=120°  y.        1  :  l(mac.)=107°  46'.  4  :  •f(ov.fi)=123°  34'. 


Sijfc 


=1140  4h/.   1  :  li^r.  1=101=  Si-,     ii :  ls=13; 
149»  36'.    a  :  ii(oT.  li  »=130°  2*, 
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Cleavage :  ti  rather  distmct  Massiye  and  compact,  or  granular; 
lunial  in  imbedded  grains. 

H.=«— 7.  G.=3-33— 3-5;  3-441  of  chrvsolite,  Haidinger ;  3-83 
— 3*345,  olivine;  3'3514,  chrysolite.  Lustre  vitreous.  Color 
ffreen — commonly  olive-green,  sometimes  brownish,  black  in  some 
iron  chrysolites ;  rarely  white.  Streak  uncolored.  Transparent- 
translucent     Fracture  conchoidal. 

ChfjpoliU  ineladet  onuUly  the  transparent  eryitals  of  paler  color,  whfle  olmitf, 
(ao  eaUed  from  the  oliye-green  tint),  ii  applied  to  imbedded  maaees  or  graiDi  of  ii- 
larior  eolor  and  eleameM. 

Componium, — It^i,  in  which  &  may  be  &g,  f'e,  An,  Ca,  done  or  in  combinatioB. 
Common  chrysolite  ii  nfoallT  (fig,  tefSi.    Analyses:  1,  2,  Walmstedt,  (K.  Y .  Ac 
4,  ii,S69,  andSehw. /.  xlir,  25);  J,   '    '^  


H.  18S4,  ii,  859,  and  Schw.  J.  zlir,  25);  8,  4,  Stromeyer,  (Gott,  gelehrt.  Ana.  18H 
tOS ;  Pogg,  lY,  198) ;  6,  Walchner,  (Schw.  J.  tttit,  «5);  6,  W.  ▼.  Beck,  (Verb.  Rmi, 
Min.  Gea  St.  Pctersb.  1S47);  7,  Rammebberg.  (Pogg,  li,  44«);  8.  Walmstodt,  (ib); 
9,  Waltershaosen,  (VnUL  Gest  117);  10,  DeriUe,  (Et.  GeoL  Canaries);  11,  Do- 
meyko,(ABn.  dea.  M.  [4],ziT,  187): 
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Extensire  beds  of  steatite  occur  in  various  part  of  the  New  England  States,  also 
in  New  Jersey,  Pennsylvania,  dec.  A  bed  at  Smithfield,  R.  I.,  affords  a  delicate 
green  columnar  variety  of  talc,  and  a  crystalline  limestone  in  the  same  region,  a 
white  granular  variety.  At  Bridge  water,  Vt.,  handsome  green  talc  occurs,  inter- 
mingleia  with  a  transparent  massive  dolomite;  also  at  Dexter,  Me.;  Lockwood, 
Newton,  and  Sparta,  N.  J. ;  near  Amity,  N.  Y. ;  on  Staten  Island,  both  common  and 
indurated,  near  the  quarantine  ;  and  four  miles  distant  it  occurs  in  detached  masses 
made  up  of  folia,  of  a  snow-white  color,  (Beck);  at  Cooptown,  Md.,  of  green,  blue, 
ftnd  rose  colors ;  in  South  Mountain,  ten  miles  south  of  Carlisle,  Penn. ;  in  Texas, 
Nottingham,  and  Unionville,  Penn. 

Steatite  occurs  in  Vermont  at  Athens  or  Grafton,  "Westfield,  Marlboro,  and  New- 
fime  ;  in  New  Hampshire  at  Francestown,  Pelham,  Orford,  Keene,  and  Richmond ; 
in  Massachusetts  at  Middlefield,  Windsor,  Blanford,  Andover,  and  Chester ;  at  Pot* 
ton,  Canada  East,  with  green  talc  and  magnesite. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves. 


It  may  be  turned  in  a  lathe,  or  formed  into  tubes  by  boring.  When  ground,  it  is 
used  for  diminishing  friction.  It  is  also  employed  in  the  manufacture  of  some 
kinds  of  porcelain.  Venetian  talc  is  used  for  removing 'oil  stains  from  wooUen 
eloth,  etc. 

Hampshirite  is  a  name  applied  by  Hermann,  to  the  steatite  of  steatitic 
peeudomorphs  described  and  analyzed  by  Dewey,  (Am.  J.  Sci.,  iv,  2Y4,  v,  249, 
vi,  834,  1822,  1828),  who  obtained  Si  60-60,  *l  015,  Jtfg  28-83,  ^q  2;59,  An  MO, 
fl  16*00.  But  the  constituents  of  pseudomorphs  are  seldom  pure  species,  and  with- 
out thorough  investigation  afford  no  sufficient  ground  for  instituting  a  new  species. 
These  have  mostly  the  form  of  quartz. 

MEERSCHAUK     Magnesite.     Sepiolite,  Olocker. 

Compact,  with  a  smooth  feel,  fine  earthy  texture. 
II. =2 — 2*5;  impressible   bv   the   nail.      Color  grayish-white, 
white,  or  with  a  faint  yellowish  or  reddish  tinge.     Opaque. 

Composition. — jSCg ^i-ftt ?=Silica  60-9,  magnesia  26*1,  water  12*0.  Analyses:  1, 
Lychnell,  (K.  V.  Ac.  H..  1826,  176) ;  2-6,  Scheerer  and  Richter,  (Pogg.  Lxxxiv,  321); 
7,  Damour,  (Ann.  Chem.  Ph.  [3],  vii,  316) : 

Si        Sg         fi 

1.  Asia  Minor,         6087     27*80     11-29,  l^e  and  Xl  0'09=100-06,  Lychnell. 

2.  Turkey,  Gl-17     28*43       9-83,  l^'e  0  06,  (3 0*67 =100 '16,  Scheerer. 

8.         "  61-49  28-13  9-82,  ]^e  012,  (5  067,  Ca  0*60=100-88,  Richter. 

4.  Greece,  61*30  28-39  9*74,  ]^e  0-08,  C  0-56=100-07,  Scheerer. 

5. f  58-20  27-73  9-64.  Ca  153,0  2-73=99-83,  Richter. 

6.  ?  60-46  28-19  9-57,  :^eO-09,C  1*74,  *l  0-11=100-16,  Scheerer. 

7.  Morocco,  66-00     2800     10-35,  Fe  1*40, ^1  1-20,  Ca  1-01,  ^ 0-52, sand  1-50 

=98-98,  Damour. 
19  to  20  per  cent,  of  water  were  found  by  Berthier  in  Meerschaum  from  Madrid 
and  Couloramiers,  (Ann.  des  M.  vii,  313);  and  by  Kobell  in  that  of  Greece,  (J.  f.  pr. 
Chem.  xxviii,  482),  as  follows : 

1.  Spain,  §i53-8     ]VIg23-8       H  20*0     3tl  1 '2=98-8,  Berthier. 

2.  Coulommiers,     54-0  24-0  20*0  1-4=994, 

S.Greece,  48-0  20-06         19-6     <ra<?<?,Pe  12-40=100-06,  Kobell. 

Dobereiner  also  found  2  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia 
Minor.  Kliiproth  (Beit,  ii,  172)  found  in  the  same  6  per  cent,  of  carbonic  acid, 
which  proceeded  from  intermixed  carbonate  of  magnesia. 

Yields  water  in  a  matrass,  blackens,  and  gives  a  burnt  smell.  B.B.  on  charcoal 
burns  white  and  fuses  on  the  tliinnest  edges.  Dissolves  readily  in  borax  to  a  trans- 
parent glass      A  lilac  color  with  cobalt  solution. 

The  word  MetrKchanm  is  German  for  froth  of  the  im,  in  allusion  to  its  apparent 
lightness  and  whitish  color. 


184 


DBBOBIFnVE  MIZrEBALOOT. 


6.  AXINTTE  GROUP.— Triclinic 
DAiTBViun,  (Ca*,B)Si, 


AxniiTB,        (It*,  8,  B^ 


7.  lOLITE  OROUP.— Trimetie.  Oxygen  ratio  for  tlie  Imms  and  nlieft  1  :  1|,  u 
in  aome  Mica,  and  perhaps  not  belonging  to  thii  section.  Related  to  the  Mifiae  in 
the  prismatic  angle  near  ISO®. 

loun,  (|ft*+ffi)Sii- 


CHRTSOLTTE.  Peridot,  JST.  Olirine,  Chusite.  Limbelite,  &iiitnir«.  Krisolith,ir. 
Hyalosiderite.  Batrachite,  Brett.  Glinkite,  J?omanoiMK  Montieellite,  Anooib; 
Forsterite,  Levy. 

Trimetric.  /:  7=94^  3' ;  <?  :  11=128°  27' ;  a :  &  :  c=l-2594  : 1 
:  1-0733. 


O  :  l2=125o  45^.  O  :  li=130o  27'.  tl :  t|=(ov.tl)108^  W. 

O  :  1=1200  9/,  1  .  i(mac.)=107o  46'.  tt :  *1(ov.tt)=12S<>  34'. 

^    "  ^  =1140  48'.  1  :  l(br.)=101o  32'. 

:149^36'.  t2:t2(ov.*l)=130O2'. 


O  :  f  1=1140  48'.    1  :  l(br.)=101o  32'.      H  :  l2=137o  22'. 
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Obterred  PUnes. 

Cleavage :  ti  rather  distinct  Massive  and  compact,  or  granular; 
usual  in  imbedded  grains. 

H.=6— 7.  G.=3-33— 3-5 ;  3-441  of  chrysolite,  Haidinger ;  3-33 
— 3-345,  olivine;  3-3514,  chrysolite.  Lustre  vitreous.  Color 
green— commonly  olive-green,  sometimes  brownish,  black  in  some 
iron  chrysolites ;  rarely  white.  Streak  uncolored.  Transparent — 
translucent    Fracture  conchoidal. 

ChrvtoliU  inolades  nsnally  the  transparent  crystals  of  paler  color,  while  oltvtiM, 
^K>  called  from  the  oliye-green  tint),  is  applied  to  imbedded  masses  or  grains  of  in- 
ferior color  and  clearness. 

Compo9Uum. — ^ft'Si,  in  whichjCt  may  be  litg,  ^e,  An,  Ca,  alone  or  in  combination. 
Common  chrysolite  is  usually  (Mg,  '^of&x.  Analyses:  1,  2,  Walmstedt,  (K.  Y.  Ac 
EL  1824,  ii,  869,  and  Schw.  /.  zliv,  26);  8,  4,  Btromeyer,  (Oott,  gelehrt  Ana.  1824, 
«>8 ;  Pogg.  iv,  198) ;  6,  Walchner,  (Schw.  J.  xxxix,  66);  6,  W.  ▼.  Beck.  (Verb.  Ruis, 
Min.  Gea  St  Petersb.  1847);  7,  Rammebberg,  (Pogg.  li,  448);  8,  Wahnstedt,  (iK); 
9,  Waltershansen,  (Ynlk.  Gest  117);  10,  Derille,  (Et  GeoL  Canaries);  11,  Do- 
meyko,(Ann.  des.  M.  [4],  sir,  187): 


BIU&iTES,   GARNET   6ECT10N. 
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1.  Isfirwlese, 
%  Ml.  HommA, 
a»    Orirni  chry*. 
4*  Vugelsbergj 

5.  ffyalo»iderit€, 

6.  OlinkiU, 
7-  Batrachite, 
a.  PaUfi«mfUK»rite40-S3 
9.  Etna.  41  Dl 

10,  C.Verae«.Fog,  4^*19 
IL  Antuco,  Chili,   40^ 


Si        %  l*e       3k[       Mn 


41*54 
40M)8 
S9-T3 
40H)9 

31  es 

89^21 
87*69 


50*04       8-66  0D6     O-25==lO0*5iS,  Walmstedt. 

44'2'i  16'26  018     0-48— HXV24,  '* 

5013       9  10  0'22MoD9,]Si  0-32=99-68,  Slrom©yor* 

60-49       8*17  0'19*'0'20.  "  0-87=t»9-.il, 

32-40  28*49  2*21  "  048,  fe  2-C9,  Cr.  (rac^i,  Wnlchner. 

44i>6  17-45  =100-72,  Buok 

21-79       2-99  0«  36-46,  H  1*27=9919,  Katnm. 

47-74  ll'$B  trace   0*29,  Co  irri<*c=lCK*-39,  Walmat. 

47-27  10*06  0-64     —  ^"i  020,  H  1  04=100-22,  Wftlm, 

85-70  15*27  0-80     2  27  Ca  5  12=9U-:i.%  Deville, 

89^  19'ei  =100,  Domuyka. 

Beraeliiu  dMected  orjd  of  tin  in  the  olivine  of  the  PaIIm  meteorite,  and  Rummler 
A  trace  of  ftr^enyus  acitl  Other  recent  analyses;  £L  EL  Schmid,  (Pogg.  bcaadv,  61, 
Atacjimji);  Erdmann  (K,  V,  Ac.  II.  1848,  15,  Tuoaberg). 

No.  5,  Ift/alotUfirite  ia  (^Mg-H^e/Si.  with  an  exc«3§  of  fig  Si.  It  oconj*fl  at 
Kfti**!rjituhl  in  yellowish  and  reddish-brown  orjstaU;  11.^5-6,     0.  =2*875. 

Tauialite,  Broitb.  From  volcank  rocka  near  Lake  Laaohj  resembled  hj^alodderitei. 
H»=:6*5  :  Ct.^:3-866.     Forma  trimetrie. 

Foriftrrife,  (Levy),  from  Vesnviiis,  h  &  white  or  colorlei«  tranalneont  chryaoUtti, 
occnrrinif  in  ^mall  orvitale,  (BcAt^clij,  Quad,  Orvat.  68).  MontieflUU  of  BrookJ,  (Ann. 
Phil  IjiSl)  is  aUo  Chrj'Aolite.  It  ia  tlieperii/o#  hlmM  of  likacchi.  Formula  (4C/A*-|- 
^4g*)5i,  Scaechi. 

GtinkUv  i«  grceniah  chryaolite  f^om  a  talt^OAe  alfite,  in  Perm,  Hmsia.  und  occurring 
alio  ia  gneiaa  at  Tunaberg  with  augite  and  gnrncl,  (Analysis  No.  6). 

BatrttfhiU,  from  Rituoni,  Tyrol,  bus  the  foriiititft  of  ilnntiriillite  ;  ff.s:^'033.  Baid 
to  have  two  cleavages  meeting  at  115°  and  65°,  and  a  third  diagonal  to  them. 

With  the  flu^e«  gives  the  reaetion  of  iron.  Scarcely  nltackefl  by  muriatic  aeid, 
but  «a«ily  gelattnizos  with  ftalphurle  a«id.  Berzelius  saja  that  it  nko^omii  a  jelly 
with  ninriatic.  Bcacchi'a  VesiiTian  variety  h  camly  attacked  b3'  the  aeids,  THa 
iron  ehryctolites  are  fusible  before  the  blowpipe ;  hyalosidente  forma  a  black  inag^ 
netio  beaiL     Others  are  infusible. 

Chryijolite  ia  found  near  Constantinople,  at  Vesuvius,  and  the  lele  of  ISourbon  in 
lavas;  imbedded  in  obsidian,  at  Realdel  Montein  Mexico;  among  sand  at  Kxj>ailly 
in  Auyergne,  in  pole  ^een  transparent  crystals.  Ottvine  is  of  frei^uent  occurrence 
in  baaalt  and  lavaa.  Cryatala  several  inches  in  length,  in  greenstone  at  Linke),  on 
the  Rhine;  spheroidal  masses  at  Eapfcnstein  in  Lower  Sty ria;  and  at  Heota  and 
Vesaviuti,  nnd  varioiLHi  vulranie  regions.  Olivine  Ia  common  in  the  laraa  and  basalt  of 
the  Sandwich  and  other  Pacitic  Inlands.  It  occum  in  imbedded  grains,  and  in  masses 
•ometimes  several  inches  through  in  boulders  of  coarsely  erystallixed  baaalt  in 
Thetford  and  in  Norwich,  Vermont 

Crystals  of  this  species  are  commonly  very  fragile,  and  therefore  unfit  for  on  or- 
munental  stone.  The  word  ckrtf«oiiu\A  derived  from  XP^^''^*  ^M*  ^^^  At&«f,  Mtottef 
in  atluslon  to  its  color ;  h^aloakkriie  is  ^ont  iaXn,  j/^om.  and  ai^irp«f ,  iron. 

Fayalitic,  (Iron-ehrysolito,   Eisen  peri  dot). — Fayalite  is   a  pure    iron-chrysoliteL 
vniah,  B^imctimes  indeseenL     Clcn 


Icavnge  in  two  diree- 
11— 4*li;  41K)6,  Dcleaae. 


Color  black,  greenish  or  brow*niaJi 

tions  at  right  angles  with  one  nnothcr.     U.:^j*i^     0.= 

{7omDo«i(ioa. — P'c'Si==^ilictt  29-55.  proloxvd  of  inm  70-45. 

Analyses:  1,  Klaproth,  (Beit  r,  222);  2,tliomBon ;  3,  Dalaase,  (L'lnstitut,  1864, 
p.  62) ;  4,  GmeliD :  _  ^ 

Bi        f-e        Mn      il      ft 

1.  Vole,  glass.  29*60     66  00      4t>       0*25=99^5,  K la proik 

at  Slavcarrach,  Ireland,  29-60     68*73      1*78    =loO'll.  Thomson. 

S.  "  "        29-5*)     68*54     6-*37      «r.       Stg  o-an^ys  11.   Dclosae, 

4.  Fayal,  24-9a     6684     2-91     1-84    Cu  0-6«>,  FcS  2':7,OnieliB. 

Fuses  readily  to  a  black  globule  which  is  magnotic.     Kaaily  attacked  by  acida, 
Frvim  the  Mournu  Mta, Ireland,  in  Pegmatite;   also  from  volcanic!  n»rks  at  FajaL 
The  Obsidiana  or  volcanic  glass  often  approach  Fayalite  in  composition. 
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Iron-ohrysolite  has  been  obeenred  in  crystak,  as  a  farnaee  prodnet,  near  Godar. 

Altkbxd  Fobms. — Alteration  of  chrytotite,  often  takes  plaoe  throngh  tlie  ozydt- 
tion  of  the  iron ;  the  mineral  becomes  brownish  or  reddisn-brown  and  iridesoent 
It  also  splits  into  thin  landnn  as  the  change  goes  on,  sometimes  so  as  to  resemble 
a  mica.  A  basalt  thus  changed  was  once  pointed  out  to  the  author  as  a  mica  slate, 
although  no  ftirther  change  had  taken  place  than  that  here  mentioned.  Ghnsite 
and  Limbelite  are  chrysolite  more  or  less  altered.  Hie  process  may  end  in  leaTing  the 
cavity  of  the  crystal  filled  with  limonite  or  red  oxyd  of  iron.  Under  the  action 
of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peroxydiaed,  and 
also  some  of  the  magnesia  is  removed  at  the  same  time ;  and  thus  may  come  frpen- 
Hne,  picroamine,  vUuiriUe,  which  often  retain  the  crystalline  form  of  chrysolite.  A 
fturther  change  may  produce  steatite  and  other  magneeian  species. 

TEFHROriE,  BreithaupL 

I>imetric?  Massive,  with  cleavage  parallel  to  the  sides  of  a 
square  or  rectansiilar  prism ;  also  granular. 

HL=6-5 — 6.  G.=4 — 4:-12.  Color  ash-gray.  Streak  pale-gray. 
Darkens,  on  ezposnre,  to  brown  and  black. 

Chmpodtum. — Ji[n'5i=Silica  29 *S,  protozyd  of  manganese  70*2.    Analyses:  1, 
Thomson,  (Min.  i,  614);  2,  Bammelsberg,  (Pogg.  Izii,  146): 
1.  Franklin,        Si  29-64        fin  66*60      9e  0*92,  Moisture  2-70=99-86,  Thomson. 
8.  Bparta,  28*66  68*88      f'e  2*92=100'46,  Bammelsberg. 

BwB.  fuses  easily  to  a  black  scoria.  Gelatinises  perfectly  in  mnriatic  acid  without 
erolying  chlorine. 

From  Stirling,  N.  J.,  with  franklinite,  and  at  Sparta.  This  species  has  the  gene- 
ral formula  of  a  chrysolite. 

A  black  tUieaU  of  manganue  from  Elapperud,  Dalecarlia,  having  a  sobmeti^e 
lustre  and  yellowish-brown  streak,  afforded  Klaproth,  (Beit  It,  187),  Si  26*0,  Mn 
66*8,  ]ft  18*00=98 -8=JilDi^i-f-8&,  a^n'eeing  with  the  Tephroite,  excepting  the  water. 
Klaproth  obtained  60  per  cent,  of  MnMn,  whence  the  above  is  deduct  by  Bene- 
lias. 

KNEBELITR 

Massive,  with  an  uneven  and  cellular  surface,  and  quite  hard. 
G.s=3'714r.     Lustre  glistening.     Color  gray,  spotted  dirty-white, 
red,  brown,  and  green.  Opaque.  Brittle.    Fracture  subconchoidal. 

ChmponiMn. — (^e  An}*  Si,  t'e  and  ]f[n  being  in  equal  proportions.  Analysis  by 
I>5bereiner,  (Schw.  J  zzi,  49);  Silica  82*6,  protoxyd  of  iron  82,  protoxyd  of  man- 
flanese  85,  and  thus  appearing  to  be  a  ferruginous  tephroite.  With  muriatic  add 
aecomposed,  the  silica  separating.  Unaltered  alone  oefore  the  blowpipe.  Foaee 
with  borax  to  a  dark  olive-green  pearl. 

Locality  unknown.     Named  by  bobereiner  after  Migor  von  KnebeL 

CHONDRODrrE,<f  OAsMm.    Condrodite.  J^.    Maolurite, /%&tfft.      Bmcite, 
Oleaveland.    Humite,  Boumon, 

Trimetric ;  often  hemihedral  in  octahedral  planes,  producing 
forms  monoclinic  in  character.  /:  7=94^  26'.  Crystals  of  three 
types.* 

*  Scacchi  in  Poffg.  Ann.  1851,  Erganz.  ii,  161.  The  author  adopts  a  modified  riew 
of  these  types  andtheir  axes.    (See  Am.  J.  Sci.,  [2],  xiv,  176). 

The  numbers  giYen  for  the  planes  of  these  figures  on  page  69,  vol.  I,  are  based 
on  a  similar  fandamental  form,  except  that  the  longer  lateral  axis  has  twice  the 
length  here  adopted. 
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APHRODITE.     Berlin,  K.  V.  Ac.  H.   ISiO, 

Soft  and  earthy  like  Meerschaum.     G.=:2*21, 

C&mpo»ition, — ^]&^*Si^-h^H-  Berlin  obtained  Silica  51 '50,  magnesin  3S-12,  prot 
ViXjd  of  maoganefie  162,  protoryd  of  iron  0-59»  iiluniintt  U'20,  water  12*32,  hmm 
LoDgbimahytta,  8wedeQ«     The  name  u  from  «^for^/oam. 

Deleave  haa  analyzed  another  apecies,  containing  Silica  58*6,  roagn^ftia^SS'e,  alu- 
mina with  traco  of  peroacyd  of  iron  0"9,  water  16  4^^nearly  Tig's!' -j-3  ^.  Occurs 
in  aerpeatine,  of  a  white  or  jellowiah  color,  with  a  waxy  tuatre  antl  somewhat 
*uoent.     G.=2'335* 


I  UJi     BUI  I 

^■Sranal 


^ 


QcrnrciTX. — Th&  QitiTtcits  of  Berthier  is  in  light  carmine  red  particlea  diBAemiuated 
throngh  a  litDeatooe  deposit. 

CompQtUhn. — Silica  fi4,  raagnetia  1»,  protoxyd  of  iron  8,  water  lt=98.  From 
near  the  Tillage  of  Quincey,  Franee.  Strong  concentrated  aeida  dieaolre  the  mag- 
nesia and  iron,  and  leare  the  silica  in  a  gelatiiDoua  state. 
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PICROSMINR     Pikroanun,  Baidinger. 

Trimetric.  /:  7^126^  52',  u  i  7=153°  26', 
il ;  It- 121°  6',  1?. :  li.  (over  tl)==62o  11',  adja- 
cent 117°  4:9\  Cleavage :  il  perfect ;  il  le^  so  ; 
traces  parallel  with  IL  Also  fine  columnar  and 
granular. 

H.=2*5^3.  G,=2  596— 2-68.  Lustre  of 
cleavage  face  pearly,  elsewhere  vitreous.  Color 
greenish-white :  also  dark  screen,  ^ray.  Streak 
white.  Suhtranslucent— opaque.  Odor  bitter 
argillaceous  when  moistened. 

C^inpo«tfton,-^ftg*Si*+H^=3^licA  55*2,  magnesia  Sd-ft,  water  B'%  Analysia  by 
Magnus,  (Pogg,  vi,68): 

Si  54-886,    ]S[g  U'UB,     il  O-TPS,     3Pe  I'B&i*,     ftn  0"*20,    fi  7-801=:98'UT. 

Borne  ammonia  waa  given  off  with  the  water.  Yields  water  in  a  mairaas^ 
blaeiteni,  and  lias  a  burnt  smelt  B.B.  on  chnrcoal  whitens  without  fuaing.  With 
borax  slowly  dissolrea  to  a  traTisparent  glaas  ;  affords  m  gln«s  with  little  soda,  and 
au  iofuaible  flag  if  the  aoda  be  inereased.  A  pule  ond  indistinct  red  with  cobalt 
solution. 

Aaaoctated  with  magnetic  iron  ore  near  Presnits  in  Bohemia.  The  fibroos  yartetj 
rwenibles  asbestus.     The  name  is  from  wtxp^tt  hitttr,  and  owjiri,  odor. 


I  ANTIGORITE,  SchwetMer,  Pogg.  Ann.  xlix,  596. 

Trimetric.     In  foliated  masses,  laniiii8B  easily  separating. 

H.s=2-5.  Q.^2-022.  Broiiniish -green  in  reflected  hght  and 
leek-preen  in  transmitted,  with  uncolored  streak.  Transparent  in 
thin  laminoB.     Peel  smooth,  but  not  greasy. 

43^MipotiiMm.— R'^t'-f&gfi,  Schw.     Analya^a  by  Scbweiser,  (loe,  dt): 

Bi               ftg               f  a  21  fi 

46-22             84-39             18-05  2-08  «'70=99'44. 

4618             &»19             IS-eS  1*89  1-^0=9964. 
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Componnd  crystalB  parallel  to  it  in  the  third  Wpe,  and  }S  in  the 
second,  the  former  sometimes  producing^  stellate  forms  of  six  crrs- 
tals,  each  hemihedral.  Cleavage  indistinct  UsnaUy  in  imbedded 
grains  or  masses  of  a  somewhat  granular  texture ;  sometimes  b 
small  implanted  crystals. 

n.=6— 6-5.  G.=8-118,  from  New  Jersey,  Thomson;  3-199, 
Finland,  Ilaidinger ;  3*234,  white  crystal,  Type  I ;  3-199,  brown 
of  Type  ni ;  3-186,  yellowish,  Type  Ul;  3177,  yellow  of  Type 
11;  Scacchi.  Lustre  vitreous — ^resinous.  Color  white,  yellow, 
pale  yellow  or  brown ;  sometimes  red,  apple-greoi,  blade,  gray. 
Dtreak  white,  or  slightly  yellowish  or  grayish.  Transparent — 
Bubtransliicent.    Fracture  subconchoidal — ^uneven. 

Composition, — "SL^  3i,  with  part  of  the  oxygen  r^laeed  by  fluorine,  or  1  Iftg* 
Bi»  with  ^^2  4(Mg  F,  Si  F*)  in  chondrodite,  tr  in  Typ«  U  for  hnmit«,  ^  in  T^pe 
I,  |/^  in  T^  III,  RammeUberg.    Analyses:  1,  Seybert,  (Am,  J.  Scl,  t,  886);  %  I, 

4,  Rammersberg,  (Pogg.  Jiii,  180,  and  Ist  Snpp.  88);  5,  W.  Fisher,  (Anou  J.  SeL,  [2], 
is,  $0);  6,  7,  8,  RammeUberg,  (Pogg.  bcxxvi,  418): 

HF  4-09, 1G[  1  -0,  &  a-ii,  & 

7-60=  99^7,  Ramm. 
8-69=100-76,  Ramm. 
9-69=104-18,  RamnL 
7-60=  99-60,  W.  Fisher. 
8-47=100-76,  Ramm. 
6-04  Si  1-06=100*82,  Ramm. 
2-61=  97-78,  Ramm. 

KB.  on  charcoal  infusible,  but  becomes  paler  in  Yarieties  containing  little  iron, 
•omotimos  showing  traces  of  fusion  on  the  edges.  With  borax  dissolves  slowly  but 
perfectly  to  a  transparent  glass  slightly  tingcKl  by  iron ;  if  the  glass  is  saturated  it 
oecomes  cloudy  by  flaming.  With  salt  of  phosphorus  in  the  open  tube,  afibrds 
fluorine. 

Chondrodite  occurs  mostly  in  granular  limestone.  It  is  found  near  Abd,  in  the 
parish  of  Pargas  in  Finland,  and  at  Aker  and  Gulsjo  in  Sweden ;  at  Tabenr  in 
wermland;  in  Saxony;  on  Loch  Ness  in  Scotland;  at  Achniatowsk  in  the  Ural, 
•lon^  with  perofskite,  and  in  the  mines  of  Schischimsk  with  red  apatite  The 
hnmite  occurs  at  Somma,  in  ejected  masses  of  a  kind  of  granite  rock,  along  with 
white  olivine,  mica,  and  magnetite. 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  where  it  ia  associa- 
ted with  spinel,  and  occasionally  with  pyroxene  and  corundum.  At  Bryam,  orange 
ftnd  straw-colored  chondrodite,  and  also  a  variety  nearly  black,  occurs  with  spinel ; 
at  Sparta,  a  fine  locality  of  honey-yellow  chondrodite ;  a  mile  to  the  north  of  Sparta 
ia  the  best  locality  of  this  mineral  in  New  Jersey.  It  also  occurs  at  Vernon,  Lock- 
wood,  and  Frankbn.  Chondrodite  is  abundant  in  Warwick,  Monroe,  Cornwall,  near 
Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere  in  Orange  Co.,  N.  Y.  Fine 
fpecimens  may  be  obtained  on  the  land  of  Mr.  Hpuston,  near  Edcnville.  It  i» 
ODtained  also  at  Chelmsford,  Mass.,  alone  with  scapolite;  in  Harvy's  quarry  near 
Chaddsford,  Pa.,  of  yellow  and  orange  colors  and  abundant.  It  occurs  sparingly  on 
the  bank  of  Laidlaw  lake  in  Rossie,  N.  Y. 

Abundant  In  limestone  at  S.  Crosby,  Canada  West,  St.  Jerome,  St  AdMe,  Gren- 
Tille,  etc. 

The  name  chondrodite  is  from  XovSpot,  a  grain,  alluding  to  its  granular  stnictnre. 

Altered  Forms. — Chondrodite  altered  to  Serpentine,  has  been  observed  at  Sparta, 

5.  J.,  with  spinel  and  mica. 
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'Mtstaxiie,  (in  part),  Cbrytotile  is  fine  asb^sUfonn,  of  olivo  oil,  yello wish  or  brown- 
ish color,  «,na  metallic  or  silky  luatre.  0,=:2'219.  It  is  the  so-called  asln^stus  or 
uniauthiu^  occniTing  in  serpen ima  Metaxito  of  Delesac  doue  not  differ  in  eompoei' 
tion  from  Cbryaotile, 

Marrnolite, — A  thin  foliat^^d  Tariety;  folia  bottle,  separable.  G.^2*4b  Of  a  pale 
^een  color,  sometimes  nonrly  white.  A  lamellar  Tariety  in  whioh  the  laminie  are 
not  separable,  is  aomt^timea  niianamed  JCrrolite. 

RHtna!it£  boa  a  rt^inoufi  appearance,  bonoy  yellow  to  oil  green  color,  iind  is 
tranalncent,  H.^'6*  G.^'i*47 — 2*5 8>  Bowetute  reaemblea  nephrite  and  bns  a 
hardnaBe  of  6. 

Oowipofiiiofk— ]ft^^i'+l|]Jrgfl'=ftg*§i*B[*=^iiioa  4S  64,  magnesia  43  36,  water 
18-01.  Analynea:  1,  Hartwall.  (JahreSi.  ix,  2*H);  2,  llisinger,  (Afhand.  iv,  341); 
8,  Mosamler,  (K,  V.  Ac.  H,  1825,  2*i7);  4,  5,  6»  Lychnetl(ib  1826,  175);  7,  Skheer 
ar,  (Pugg.  Ann.  bcviii,  328);  8,  9,  Jordan  and  Mareband,  (J.  f.  pr,  Cbeni.  xxxii,  499) ; 
10,  Hermann,  (ib.  xIti,  227);  11,  Ivanoff,  (Ann.  Mines  liuss.  for  1841,  333);  12,  Gar- 
rett, (this  Min.  8d  edit,  692);  13,  Lychndl,  (loo.  cit.);  14,  Sbepnrd,  (Min.  p.  292) ; 
16.  Vanuxem,  (J,  Ac.  fici.  Phil  iii) ;  15,  Beck,  (Min.  N.  Y,,  280);  17,  Hormnnn,  (J.  £ 
pr.  Ck  xlvi,  23a);  18,  Stromcyer,  (Unters.  36&);  113,  ScbaffgotB<!h,{Rosc,  lleha  u.  d. 
Ural,  i,  246) ;  20,  Rammelsbefg,  (SdSuppL  107);  21,  Kobell .  (J.  f.  pn  Cbenv  ii,  297); 
aa,Thom»on,  (PhiL  Mag.  xxii,  193);  23,  Delease,  (Th6»o  Ad.  24);  24,  Kiihn,  (Ann. 
Ch,  n.  Phami,  lix,  3(i9) ;  26,  G.  J.  Brush,  (comrannifated  to  the  anthop} ;  2t)-28, 

rHnnt,  (Logan's  Rep,  185l#41,  and  Am,  J.  Soi.  [2],  xii*  218) ;  29-81,  Smith  and  Brnab, 
d.  XT,  218);  S2,  Kersten,  (J.  I  pr.  Cb.  xxxvu.  1«7) : 


I.  MoMtive  Serpeniins, 


1.  Snanma,  cryitaUiud, 


4. 

5. 
6w 
7. 

a 

10. 


w 


FabluD, 

Wermland, 

Fahlun, 

Sjogrube, 

Massaehtisette, 

Snarum, 

Fahlun.  G.=a'68, 

L.  Ansj^hkali  er^fHaUf 


5i      Ag        Pfi      ^      %I 

42-97  41-66  —  12*02  0'87.  Fe  2'48==lOO,  Hartwall. 

48*07  40*87  117  1246  0*26,  CaO'60=97"81.  Hisinffer. 

42'84  44'aO  0-18  12'38    ,  0  0'89^99 -97,  Moa under. 

41-96  40-64  2-22  11'68  0  37,  0  and  bitumen  3-42,1* 

41*58  42-41  217  112^*  irace,'*         "     2 '38=99 -88,  li. 

43*20  40-09  5-24  1142    =99*95,  LycbnelL 

40-71  41"48  2-48  12'tU  2-39=99'62,  Scheerer, 

40-32  41-76  3.83  13-64    =98it5,  Jordan. 

40*62  42*05  8*01   18*86  021, Coaly  8ubat.O-3=09*04,M. 

40-21  86-09  9-13  13-76  1 -82=1  OO.Hernmnn,  G.  =2*57. 


II.  Foliated  varwtie§^ncltiding  MarmoliU. 


FralB,  G.=266, 
Hobokeo, 


I 


Blnadford, 
Bare  HilK  Md., 

16.  Westehefiter  Co.,N, 

|7.  Pinland, 


40*80  40-60  2-2     12^*2  3112,  6aO*42,  ]fl[n0*2=99 '16,1, 

42-82  42*28  1-28  18  80  0*66=ln0'29,  Garrett. 

41*67  41*26       —  13-80 .  Fe  1*64,  C*l-;J7=;'.>9-78. 

40-On  41*40  2*70  15*67    ,  Oa  0-93=100  7n,  Shep. 

4269  40-00  116  1611    — ,  5»-87=99-9«.  Vanaxt^m. 

40*60  88-00  21-00    =99  50,  Beck. 

40-00  42-40  1-80  16"80   =100,  HermaniL 

*  With  bitimieD. 


OL  Fibrou9  vitri€tie4f  (inctvdinff  Ckfymtile,  MHtueite  in  part,  Baltimorite,} 


18.  Werrnland,  Picro/lle,        41*66  87*16 

19.  GomoBcbit,  48-78  87*72 
aa  Texas,  Pa.  a=2-657,       48-79  4HJ8 

21.  Reiehensiein,  Chrynatite,  43*6o  40-00 

22,  Bare  Hills,  Baitimorit&,   40*95  84*74 
iS8.  Reicbenetein,  Metuxit^    421     41*9 

44*48  40-60 
N,  Haven,  Ct,(7»rysoli7«,  44*05  «9'34 


4^*6  U-72    .Mn2-26=9^»'84» Strom. 

6-11  11-68  0-81=100,  a^haffgotsok 

21)5  12-47    =09-84,  Ramiiieltsherg. 

2^8  18*80  0-40=99-78,  Kobell, 
10-05  12 -60  1  -60=^9  RO ,  Tliomao n. 
3-0     13-06  0*4=  H>n,  In  i esse, 

2-84  13*36    ^i*9-77,  Kuhn. 

2-68  13-49    ^=99-31,  Brush.  G.=:2-49 
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rV.  RetinulHe—WUlianmi^—So^BfniU, 


2«.  E4!iinalUe,  GrenTille, 

27, 

28.         **     G.  Cftlmnet,  I. 

2(1.  WlUiamMiU, 

80. 

81.  Bwoeniit, 

32.  P9moL  after  Oftmet, 


39'3i  43-02 Pel -80   15-09 
40-JO  41-66  ••  1-90  15*00 


^ 


s^ft-^,  Hunt  0.s=S^»i 

41-20  48-52  "0-81  15  40    =HX>1>2.     *•  G.=sS8r:0, 

41-60  41 -n  8-24  12^0  irac4,  Si  0-50=9«-15,  a  4  R 
42  CO  41-90  1  •62  15-70  "  **  040=9^2,  S.  A  a 
42*29  42*29  1-21  I2i>fl  *♦  Cali>0=^9e5«  S.  4R 
41-54)  40-34      410  12-87,  Un  0  6,  Sa  0-42,;Ck.  Bit> 

=99-78,  KenUft. 
*  Meaa  of  tliree  AQalyMfl. 

A  Serpentine  from  Vermont  afforded  Dr.  Ja^luon,  (Am.  X  Sci.  znmit,  lt8jL 
St  46-80,  ftff  88-41,  16[  7-70,  Magnetic  iron  nm,  Oxjd  of  Clirotniizm  IDQu  I^p«b- 
nell  detected  2*24  per  cent,  of  proiozyd  of  cerium  in  one  aerpentin*. 

Hie  Meerackaum  of  Tabcrg  ftnd  ^aln.  Sweden,  ts  a  ^ft  e&rtny  ««rpentin4i 

The  Martnolite,  according  to  Hermann,  differs  in  containing  more  wat^r  ai  WfD 
u  in  iti  foliated  Btructure,  and  gives  tbe  formula  Ag*5i'-f-23ftgfl*^Ag^i*i(i*. 

Delesse  found  for  Chr^wotiU  from  the  Yoegee  the  compo»ition  of  aarpeotiiie,  (Ana. 
d.  M.  [4],  XTiii,  309).  The  peeudomorphB,  anaL  S2,  were  from  dobwajscmbuf,  ii 
Saxony. 

Ab  serpentine  m  mostly  a  rook,  the  analyeea  must  be  expected  to  diaame,  and  everf 
portion  of  alumina  or  water  present,  cannot  in  all  caaea  do  aaimmed  to  m  ma,  cMcatial 

CODBtitQeiit. 

Serpentiue  yie1d»  water  in  a  matraaar  B.B.  an  charcoal,  fua^  on  the  adgea  witb 
difficulty.  Dissolves  readily  in  borax;  with  efferrescence  in  salt  of  phoaphorm 
Gives  tiaually  an  iroD  reaction.     Soluble  in  muriatie  and  §nlphnrie  aeida. 

Serpentine  often  constitutes  mountain  masaes.  Mixed  with  carbonate  of  Ikae^it 
forms  verd  antique  marhle,  which  occurs  ofl^^en  in  extenaive  beds.  Cbromio  iron  is 
often  disaeminated  through  it,  giTing  it  a  mottled  appearance,  somewhat  aamilar  la 
the  skin  of  a  snake,  whence  the  name  ntrpfmiine  or  ophitr.  It  is  Tery  cotniMmlya 
result  of  pseudoroorphio  (or  metamorphicj  changes.  Hornblende,  augtt«,  dbnri»- 
llte,  garnet,  spiaol,  mica,  and  many  other  minerals,  have  thus  been  a1ter«fi  Dt^ 
leaae  says,  that  the  Berpentine  of  Odern  sometimes  so  gradoateA  into  laklapi 
to  appear  to  have  been  formed  at  the  expense  of  that  mineral.  Roaa  kui»l 
that  aome  of  the  supposed  cryatals  of  serpentine  are  actually  part  ckryaolita^ 
ekange  not  haying  oeen  complete. 

Cryfttiils  of  serpcutine  occur  in  the  Fasaa  ralley,  Ty'rol ;  near  Miaak  at  Lakt 
Auschkal,  Banovka,  Kathannenberg,  and  elsewhere  j  in  Norwaj  at  Suarmn,(cryi' 
tals).  Fine  prei?ious  aerpentines  come  from  Fahlun  and  Gulajo  m  Swe<le«,  the  Islt 
of  Man,  the  neighborhood  of  For!«oy  iti  Abenleenshire,  Corsica,  Siberia,  and  8a» 
ony;  in  eryatals  at  Lake  Ausehknl,  in  Miask,  Bor»ovka,  etc  Common  safptv^ 
tine  occurs" at  Lizard's  Poiat  In  Cornwall,  and  many  other  places. 

In  the  United  Statea,  precious  serpentine  of  a  Itght-green  color  occurs  at  Phillipt^ 
town»  in  the  Highlands,  N.  T.;  also  at  Port  Henry,  Eeaex  Co.;  at  Antwerp.  Jeffer- 
ion  Co.,  in  crystals;  at  Syracttaa,  aaat  of  Mi^or  IJumet's,  interesting  TAri«tJ«a;  in 
Gouverneur,  kt  Lawrence  Oo.,  in  crystals,  and  also  in  Rosste,  two  milea  north  of 
Somerville  ;  at  Johasburg  in  Warren  C^. ;  Davenport's  Neck,  W        '  ;  £^^^  ^. 

fording  fine  cabinet  specimens;  in  Cornwall,  Monroe,  and   Wn  mge  C^^ 

•ometimt?*  in  largo  crystals  at  Warwick;  aud  from  Richnunid  t-  .  .  „  UrigHti 
Eichmond  County.  In  Massachusetts,  fine  at  Newburyport  ;  at  Blanford^  f 
Schiller  spar,  and  the  mannolite  variety  ;  also  at  Weitfielif,  Middlefield,  Lynnf 
Kewburytwrt,  and  ebcwht^re.  In  Maine,  at  Doer  Isle.  In  Vermont,  at  New  Pi^ 
dc.  In  Rhode  Island,  at  Newport.  In  Coanecticut,  near  New  Haven,  at  the  yard 
antique  qaarriea  In  New  Jersey,  at  Hoboken,  with  bnicitc,  magneaite,  die,  and 
the  mannolite  rariety ;  ako  at  Frankfort  and  Bryan ;  at  Mont v ill e,  Morris  Co^. 
silky  fil»roufi,  (ehrysotile),  and  simitar  at  New  Haren,  Ct.  In  Maryland>  at  Coofv 
town.  Harftjrd  Co,,  with  diallage ;  also  in  the  north  part  of  Cecil  Co.  In  Peas 
sylvan  in,  mauive,  fibrous  and  foliated,  of  yarious  colore,  purple »  brown,  grei^n,  aa^ 
gray,  at  Texaa,  Lancaster  Co. ;  also  at  Kottingham  and  Wiwt  Of>«hen,  CKaat4ir  Ok  ; 
and  Mineral  liUl,  Delaware  Co.     Weatcheater^  Cheater  Co.»  Pa,,  alforda  the  serpaa* 
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IV.  ConBiflting  of  alumina  and  mangnnefie— o/uTnina-fnanj^an^M  ffam^ — or  man* 
ganesian  garnet. 

V.  Couaiating  of  eilicates  of  iron  and  lime — iron-lime  garnet — inclnding  allo- 
ehroite^  aplome,  melanite  and  common  garnet  m  part. 

VL  Containing  lime  and  chromic  oacyd^ — Hfnt-ckrome  garnet 
But  these  conmounds  paas  into  one  another  by  imperceptible  aliases,  as  the  foK 
loving  analyBCfl  &how, 

Otmpo9Hiwf^—U*  3i+S  3i=(lfi'+ill)  3i.      Analvsee :    1,  Arfredaou.  (K.  V.  Ac 
H.  1822,  87);  2,  0.  Qraclin,  (Jahreab.  t,  224);  8.  4»  itlaproth,  (Boit  iv,  31<j,  v,  138); 
6;*T.  Wachtmftist^r,  (K,  V.  Ac  K  182S);  6,  7,  Karst^n,  (Karat  Aroh.  f.   Min.  iv, 
S88) ;  8,  T.  Wachtmeirter,  (loc.  cit.};  9.  Nordenddold,  (Schw.  J.  jccri,  880);  10,  ^ 
€^fl,  (6.  Roae.  R«iae  m  d  Ural,  182). 

11.  t.  Wachtmeiater,  (loc  cit);  12,  Hisinger,  (Schw.  rxi.  258);  18,  14,  Kob«ll, 
(ib.  bdv,  288) ;  15-17,  Karaten,  (loc.  eit);  17-20,  T.  Watchmeister,  (loc  cit);  21, 
Klaproth,  (Beit  ii,  22,  v,  181);  22,  W.  Watchtmdater,  (Jahreab.  jcxt,  864);  28, 
B*hr,  (Jahreak  xxv,  864);  24.  A.  Btisnnrd,  (Li«k  u.  Kopp  Jahreab,  1849,746);  25, 
Sfi»  Mallet,  (J,  DubL  GeoL  Soc.  and  Rammclsberg'a  5th  Supp.  126.) 

27,  H.  Seybert,  (Am.  J.  Sci.  vi,  155,  1823) ;  28,  Rammelsberg,  (J.  f.  pr.  Chem,  \r, 
487);  29,  dM>liiaon,  (Schw.  J.  ixit,  340);  30,  Hiuingor,  (JahrcBb.  ii,  101);  81,  S«y- 
bort,  (Am.  J.  ScJ.  v,  118,  where  iron  is  mad©  protoiyd) ;  32,  Karsten,  (loc  cit);  38, 
S4,  Bredbcrg.  (K.  V.  Ac  H.  1822,  i,  68);  86,  Buohok,  (Scheerer'a  N.  .1.  iv,  172); 
S6 — II,  Watchtmcist^r,  (loc  cit);  42,  Thomfton,  (Ann.  Lye  N.  York,  182t>,  iii,  0); 
43t  Vauquelin,  (Jour,  de  Phya.  Ann.  viii,  L.  94);  44,  Klnprotb,  (Beit  v,  168,  whare 
the  iron  ia  made  protoicyd) ;  46.  Kursttm,  (loc  cit);  40,  Ebdrncn,  (Ann.  dt^a  Mines, 
[4],  vii.  l&J ;  17,  W.  FiBber;  (Am.  J.  Sci.  [2],  ix.  84jl;  48,  Bahr  (.T.  f.  pr.  Chem.  liu, 
il2);  49,  Weber,  (Romm.  6tb  SuppL,  193);  50,  Bauroann,  (ib,);  51,  Komonen, 
(Verb.  min.  Gee.  St.  Pctcrsb.  sudii,  291 J ;  62,  Krdm&nn,  (Jabreeb,  xxiii,  291): 

T.  Xim^ffarrwL— ffroitu/an— Cft'5i+3tlSi=(iOa*-H3tl)§i=Silieft  401.  a!minna 
22^7,  lime  87*2.  Color  pale  grcentab,  clear  red  and  reddiah-orango,  i^'innanion  color, 
G.^'43 — 3 "78.  B.B.  fuses  to  a  glau  or  enamel  aUghlly  greeni&h ;  in  powder,  sohi- 
ble  in  conocntroted  muriatic  acid.  Cinnamon  Hone,  ettonite,  gro*tular,  wiluite,  to- 
9tansamte,  topatoliu,  and  tuceinite  are  names  of  varieties.  GroMmlar  or  viluite 
b^a  A  greenisn  color;  G.=:3'7l.  Suteinite  baa  an  amber  color,  to  which  the  name 
^adea.  Tonazolitt  has  a  topaz  color.  Romamcmte  ia  brownish.  Cinnamon  Mtone 
or  €99oniie  (Kaneelateiu,  Oertn,)  has  a  clear  cinnanioQ  brown  shade  ;  G.^3'6 — 8*6w 


1.  Malajo,  CSX 

i  Ceylon,    *' 

S. 

4.  Wiloi,  Grot*. 

6,  "  ** 

7.  St  Gotbard,  Gin.  87*82 
a.  TellemArlc,  wh.  89iK> 
9.  Jiomangtmt^t,         4l<21 

10.  Uraia,  ^hiie,  86*86 


Si 

41-87 
40-01 
89*80 
44  tW) 
40-55 
38ii5 


Xl  Pe  fe  Mn       Mg       Oa 

20-67  8"98  0-89  8 3 -94=1 00 -7 0,  Arf red. 

23i)0  3-67  8O-67,^0*59,ign.O"88,G, 

21-20  6-50  — "     81*26=97 -7  5,Kkproth. 

8-50  12 "00  trace     38-60=^98,  Klaproth. 

20iO  S-OO  —     0*48      34*86=100-tl9,  Wacht 

19'35  7*88  0*50     2*40  81-76=99-68,  Karsten. 

19-70  5-95  0-15     4*16  81*85=99-12.  Karsten. 

21-20      2-00     8-16      82*80=98-26.  Wacht 

24-08  7-Oa  0-92  24'76,ign.  &Iob*1-98.N. 

24*19      87-16=98-10,  Croft 


II.  Magneein-  ^.ir«e/.— (%,  JP'e)»gT-f  3tl  gi=(i(SK,  l'e)*-|43kl)gi.  Color  dw'p  coal- 
black.  G.=£it*167.  Lustre  some  what  rediuous.  RB.  easily  fusible,  intumcaciag 
and  forming  a  dark  grayiib-groen  globule,  which  is  not  magnetic 


Arendal, 


42-46     22-47      929     6-27  18*43       6-68==100-44,   Wacbt 


Pni.  Iron-Oamei,  or  AimttntHne,  J'e*5iH-Xl§i=(if'e»-HXJ)Bi=Silica  W-«. 
vnmina  20*6,  protoicyd  of  iron  48 '2. — Common  Garnet,  Precious  QamH. — Dark 
red.  brownish-red  to  black.  AUoehroite  is  fine  grained  massive,  of  a  dark 
dingy  color,  Preeiou*  garnet  is  deep  red  and  translucent  or  transt>arent  Ccmmon 
garnet  is  dingy  red.  G.  of  these  varieties  8-7 — l'2L  B.Bw  rase  rather  eaiUy 
l^th  an  iron  reMtioiL 
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2,  BruBh,  (c?ommmiic4ted  to  the  author) ;  3,  Thomison,  (PhiL  M«g.  1618, 191);  4 
Oellaoher,  (Zeits.  geol.  Ges.,  iii,  222);  5.  Kobell,  (Mrineh.  geL  Anx.,  1851,  atniii,  I) 


Si 

Ag 

Oa 

a 

Si 

9e 

1. 

Miacllefidd, 

40- 

40' 

20- 

^^ 

slOO.Shepard 

2. 

Toxiifi,  Pa., 

4815 

85'U5 

*— ^ 

2026 

tr. 

^=9© -86,  Brush. 

3. 

Bare  Hillfl,  Md., 

4<»'16 

aeoo 

0^80 

21*60 

tr. 

l-16=:99-72,Tli«a»oiL 

4. 

Tyrol. 

4U'40 

36-86 

22'»0 

«.~ 

0-88,  ApaiiU  0'tS=l*>0, 0. 

6. 

41  60 

88*80 



20-60 



lUOSO.  Koboll. 

B,K  decrepitates^  beeomei  opaque,  and  fines  with  great  difEcnltj  on  the  edfM ; 
in  powder  with  borax,  a  eolorlew  tra&tparent  glaae. 

Occura  wjth  serpentine  at  the  loealitiee  above-meDtioned.  Nani«d  ilUf 
Prof*  Cheater  Dewey.  The  gymnite  of  Thoraeon  named  from  y«/iMf,  maiptd,  Ui  i^ 
IneioD  to  the  locality  at  Bare  Hills,  Md..  b  the  eame  «peeiee. 

Thomflon  found  in  another  mineral  from  the  United  States  labelled  Dewevlit*  |G 
=2-011^4),  3i  50-7(1,  3tfg  23*66,  tt  20'60,  Si  3-66.  ^e  1'70,  (Am,  J,  Sci.  locxi,  17?>):  m^ 
m  another  allied  mineraJ,  Si  41*42,  Ag  23'58,  ffa  6'26,  fl  19-86.  Si  4-47.  &J  »^- 
fetr. 


HYDROPHITE,  Smnberp,  K,  V.  Ae.  H.  18S«.  Pqjg.  U,  686.      Jenkioatt^.  Sktpwi 
Am.  J.  Sci.  [2]*  xiii,  302.     Eiieng^'mnite. 

Massive ;  sometimes  fibrous. 

n.—^'B,  G  =2*4 — 2-65,  Liistie  feeble,  aubvitpeons-  Col(ff 
mountain-green  to  blackish-green*  Streak  paler.  Trajialucent  to 
opaque. 

<7om»o«i6oft,— IfHi+Stt  or  (%,  f^^jSi+Sfg  H»f  Analyses;  I,  L,  Svanberf 
(loc.  ciL)  ;  2,  3,  Smith  and  Brwfih,  (Am,  J.  Sei.  [2],  xvi,  809) : 

5i         ^e      Stn      Ag        XI      V         ff 
L  irfd^(»/»Ai(e,  ofTaberg,  30*193  22-729  l-d60  21i>82  2*896  0116  16^80=toa7K 

SfaRb<« 
%,  Jmkimtie,  88*97     19-80    4-86     22'87     0*63  Hi 3 -86=99*89. &s»d  R 

8,         •'  87-42     20-eO     4*06     22^6     0  98  "  13'48^99*28.aa»dl 

8mith  and  Brush  find  the  oxygen  ratio  for  the  protoxyds,  silica  and  wattr  3:4. 

2i,  and  they  mention  the  nearness  to  both  Hydrophite  and  Serpenttna,  j 

B.B.  blaekens  and  becomes  magnetic,  and  finally  fuses  to  a  bla^  globulck 
Hydrophite  occurs  at  Tiiberg  in  Smaoland  ;  also  (Jenkinsite)  ot  0*Neir«  miatu 

Orange  Co.,  N.  Y.,  aa  a  fibrous  incrustation  on  magnetite.     The  name  is  from  W««f» 

waier, 

NrcrrKL'OrMNiTir,  Qenth,  (Keller  and  Tied*  Xordamer.   Monatslx.  iii 
phoQj»  rcniform  or  stiilactitic  mineral  from  Texas^  Lancaster   Co^, 
G.^2*4fr9'.    Lustre  resinous.   Color  palo  spple  ereen,  or  yollowish. 
white.  Opaque  to  translucent,  lleateii  in  ti  tubo,  yields  water  and 
the  reaction  of  oxyd  ofnicket  and  silica.     Soluble  in  murt"''"  "-^-V 
but  not  gelfttlnixing.     Composition  :  §i  35  36,  ^i  Su'64,  1 
S==£l9'09,  corresponding  to  (Ni,  Mg)'  Si-j-SH.     In  other  ii 
eanl.  of  oxyd  of  niekel  were  obtained. 


.4871  An 
P^ 

Str«ak  gTMoiifc  J 
blackofti*    %%l 
Mliea  seiiaii^^ 
r  l4lK>,OaOi4. 
Sand  36^1  ptr 


A 


&II10ATE8*   OABNVr  8SCT10N. 


195 


O,  Rows  write*  the  formulu  (^o,  f'e)'3i*-|-BeSi-l-MnS,  MnO.  If  in  this  formula 
MnS  be  coQMdered  as  replacing  a  portion  of  protoxyd,  the  oxygon  ratio  for  the 
tMMS  and  flilica  ia  8  :  9.  The  aiiaIjB4»0  corrtispotid  as  well  to  th^  ratio  9  :  3^1  :  1^ 
which  lathe  garnet  ratio ;  the  formula,  may  then  be  (|B'-|-|Be)  5i  or  ifi*  Si-f-Be  Si, 
whieh  cif  l^=iV  ^^  S+^'j^e+j J]ftn;=i<ilica  841,  glucina  9*6,  eulphuret  of 
BMUlffacieMs  14-6,  protoxyd  of  mangauefte  32*7,  protoxyd  of  iron  ^  9 -0^1  CM). 

B.B.  ou  charcoal  fti^ee  with  iuLumeectJOce  in  the  reducLn^flanifl,  to  a  yellow  opaque 
globule.  With  borax  givee  the  reaction  of  maoffaDeee.  With  muriatic  acid  evoWes 
aulpboretted  hydrogen »  and  affords  a  jelly  of  cili4;a> 

Ooeuri  io  tfneite  at  Schwar£(jnli<*rg  in  Saxony,  aa•ociat<^d  with  gamot,  quarti, 
flnor,  and  ealo  spar;  at  BroitGnbruun,  Saxony  ;  abo  at  Hortekullo,  near  Moduin,  in 
Xorway.     It  wa»  named  by  Werner  in  alfuaion  to  its  yellow  color,  from  4J^i*f, 


Z1RCX>N,  W,     Hyacinth.    Jargon.     Zircon it<?.    Silicate  of  Zircon ia.  Erdmannite. 
Ostrauite,  BrHlhaupL     Calyptolite,  ShrpanL 

Dimetric.  0:l/=147^2r;  a— 0'G407.     Observed  plaoes  as  in 
f  3^7,  with  also  planes  2  and  3. 

/:  1=132^  W,    a  :  1=118°  20'.     ii  :  44=155*^  8', 

/:  2^151°  6',       U  :  U=122^  39',    Iz :  li  (pyr.)=135^  11'. 

/ :  3=159°  48'.    ii  :  33=148*^  17',  1  : 1  (pyr.)=123°  19', 

Cleavage;  /imperfect;  1,  less  distinct     Also  in  irregular  forrns 

And  grains. 

861  888  8Se  88T 


MeltawaU  Co.,  N.  C. 

fj^  .=  ?-6.  G.=4-0-^-75;  4505,  H^dinger;  4*072  and  4*329, 
^'  iSeockholm,  Svanberg;  4*599  and  4  610,  Tlmen,  ib.  ;  4453, 
^^^r^^  ib,  5  4*681,  Thomson, Svanberg;  4-721,  Ja^wtj;  403  from 
^^^^a^:>Jixi.  Lustre  more  or  lees  perfectly  adamantine.  Color  red, 
rr^^  ^y^ellow,  gray,  white.  Streak  uncolorcd.  Transparent — 
i^Jcent.     Fractnre  coTichoidal,  and  brilliant. 

~Br5i=:Silica  n^"*,  wrooiiia   06  8=100»  the  lircoaia,  l>cing  partly 

~     ■'     '       iaa4); 

,  Hen- 
2H|;  e. 


^«^»'<>fV^ZrS»==siUca  yiJ'^i.  wrooiim  o«8=iuu»  loe  sireoma^  i>cinc 
JKS<=»  j-i^  according  to  Svanberg.  Annly8€ft:  l^BeraeViua,  (K.  V.  Atu  HL 
«^*-  (J.  Acad.  Set.  Pliilad.  iii;69);  8,  W.  Gibb«.  (Pogjf.  Ixxi,  fi5«) ;  4 
-  ^^  lir.  Cb«ra,  ixxviii, /K»8);  5,  T  a  Hunt.  (Am,  jTSei.  [2],  xii,  t 
^  ^.»-ill^  (Trana.  Amer.  PkiL  Soo.  i,  84«,  and  Am,  J*  Sci.  xv,  448)  ; 
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£X>wijki*ih*<>n-— B'5i'+3tt,  from  Siegert'a  analjiift.      AnaljAes:    },  RAfnzMlibcff, 
(Pogg.  xliii,  127);  2,Siegert,  (Ramm,  6tli  Suppl.,  280): 

Si  ^«  ^l         A^  <^A  t 

4©  17         36*82         5-88         2  67 0-75 

42-07  Fo  41-98         4y2         094  l-«7         


H 


8  72=1 00,  Ramm. 
8  47=lUOi)6,  di«^«rt 


In  n  matrmaa  vielda  water.  B.B.  ftiicft  with  tome  diSculty  to  a  blacic  «limiQf 
globule;  with  the  fluxes  gives  an  iron  reaction.  D\uo\Te»  imperfectly  t»  the  aeid& 

Ocours  at  Obergruad^  with  calc  spar  and  quarts,  ftomctimea  intermixed  witli  py- 
rites and  magnetic  iroQ  ore.  FrobAbly  mixed  with  chlorite,  according  iaBaiiiBiii* 
berg.     Named  from  ^riArv^f,  xhinhtff,  and  ^iXac,  Hack. 

This  spe^ieft  requires  more  inveatigation,  and  the  same  is  true  of  the  foUowflf, 

EpicHLoaiTE.  The  Epichlorite  of  Rammehbtr^^  (Pogg.  Ann.  Ixirii,  4S7,  184ft)»  h 
a  fibri»us  or  columnftr  mineral  from  Radauthst,  between  tK-hiller  spar  and  chlontt 
H^^'i^lt  5.  G.^'i'76.  Color  dull  leekgreen.  Streak  white  to  greenish.  LnKtrt 
greaay.     In  thin  columns  translucent  and  of  a  bottle  green  color. 

Cb<m»ot»*iaft,— aft'Si+fi*Si*+yTt.  RiimraeUberg,  Anulysis:  gi  40*88.  J]  10i>6^ 
Pe  8'72.  fe  8*9G.  IJig  201iO,  tt^  0'68,  £[  10;l8='lOO'3a  B.B.  fua««  only  in  tliia 
fibres  with  difficulty.     With  the  fituceiB  r^a'Ttion  of  silica  and  iron. 

GLAL'ooNiTt^The  Qreen  Orainn  of  the  green  sand  formation  of  Gay  Head,  coDtiis, 
according  to  Dr,  S.  L.  Dana,  (Hitchcock's  G«oL  ofMasa,  pv  »;*);  of  JSew  J«f»^,•«^ 
oording  U»  U.  D.  Rogers,  (Geol  Rep,  New  Jersav,  pp.  204  and  tm) ;  aii4  W.ftih*. 
(Am.  Jour.  Soi,  [2],  ix,  88);  of  Germany,  accorditig  to  Berthi«r: 


5i 

51       ^e 

Ag 

Ca      ]^      ]!^a       ft 

1. 

Gay  Head,  Mass. 

60-70 

13-32  2040 

1*18 

1-62 =9'i^9ifi^ 

2. 

Caiiley's  Pit^, 
WoodslowD,  N.  J.,  ■ 

46-4K 

6  SO  24-81 

tme0  la-Ol  8^40— #»^7.i^ 

8. 

ScuUtoWTi,  N.  J., 

51*60 

6*40  24  80 

ttaee 

y^6  7^(fc=W*»6»B 

4, 

Poke  Hill,                    I 

Burlingt.  Co..  NJ.  \ 

aKofPhiLinN.J., 

6075 

6*60  2214 

12*i>6  7*50=W'ft6.  R. 

6. 

63-26 

8  86  24*15 

liO 

1-73     6'36    1*«0  10-12=IOM1 

6.  Germany, 


46*1       5-6     19-6       8-8 


flihcr. 

-    6-8      8-9,    qt»rla, 

n*6.Btftl^ 

Van  der  Marck  found  in  the  Green  Sand  of  Bfldench  near  W«rl  in  Wentphalii^ 
25-9  per  cenL  siilubte  in  muriatic  acid  (al  83'1  insoluble  IK  (5),  and  41*0  of  qaaiti 
Analysis  afforded  him,  (Rammel»bei^,  6tl]  Suppt  M6), 

tf.  Ctt  (3  19  7,  iSigO  0  4,  Ca*  P  2**i,  F«  0*9,  ftl  1  '6,  F  iraef^S-t. 
6.  Si  19*8,  il  8  3,  Pg  6-2,  SCg  M,  ^  1*1,  0  2*1=33*1. 
When  first  dug  the  grains  are  very  Aofl,  and  the  maM  ie  flometimes  a^haaiT^  lei 
on  exposure  they  oeany  equal  g^^peutn  in  hardness. 

EiRWASritx.  Fibrous ;  fibres  diverging  from  a  oentre.  H.^sS.  G.a^*941*  Colof 
dark  olive-green.    Opaone. 

Compotition. — According  to  R.  D.  Thomson,  Silica  40*6,  protoxyd  of  iron  tif  1. 
lime  19*78^  alumina  11*41,  water  4-BS=s99i»6,  whence  Ramm«lib*?rK  drdac«atli«  fo^ 
mula  of  3f{'Si+5l  Bi+2ft.     Blackens  before  the   blowpipe   and    partially  f^Ml* 
With  «toda  or  borax  forms  a  dark  brown  glass.     Occurs  in  baaalt  on  the  DciKtMiil    ^ 
eoa&t  of  Ireland.     (7%om4on,  Mio.  i,  379).  I 

Melanolitx  of  WurtK,  (this  Min.  3d  edit,  p.  679),  haa  a  chlorite  like  aapeet  Ilii  1 
black  and  opaque  with  a  striated  surface  and  somewhat  columnar  atnicture  ;  ftriak  ' 
dark  olive  green,     H.=2,     G.s=2-6?i. 

a  Wurti  obUined  5i  8086,  3tl  8'92,1'e  20-26.  fe  21-97,  iTa  HJ4,  fi  jj^,  M 
I8^7^li>0*38.  It  aiTbrds  the  oxygrti  ratio  for  the  protoxyds,  jverox^-da,  ailica  and 
water,  2:3:6:3;  but  it  is  probably  not  of  constant  composition.  Raouinhlwif 
observer  that  it  is  near  llisingcHtei 

From  Milk  Row  Quarry,  near  Charteatawn^  Massac huaettn  ui<>ri]«ring  tke 
a  flasure. 
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in.  CHLORITE  SECTION. 
1.   Gftfnero/ i^otwu/a— (ft*,  B)5i+Aq. 

HisiNomiiTE,        1:2:8:8  J'e«8i+2f  e3i+9A  s^il'e^-f  ^e)Si+8fi. 

Thuwnoite,         2:3:8:2  J'e«Si+S{3J.  Xl)+8fl.  =(*'o»,  il)  (§i,  3tl)+liBL 

EuFHTLLTTE,         1:8:9:2  ft»5i+8»5i+6fi.  =(iftM-ffi)Si+|fl. 

PTB08CLi»iTit(A)  4:2:6:4  2ft«Si+ilSi+6fl.  =(f  ft«+i*l)Si+2fl. 

2.  Gf<ffwra/ fbrmWa— (ft',  fi)Bi*+Aq. 
Ptbo90lerite(B)  6  :  4 :  7i :  6    8ft«i^5^Sit +716.         =Cf  ft"+  |fi)Sit+ Hfi. 

CUVOOHLOKB,    )  ,  , 

V  6  :  8  :  6  :  4    5ft*Sit+3B3i*+l2fl.         =(|ft"+|S)Si|+lifl. 
Chloeitb,         ) 

Dkl»8ite,  2:2:8:2    ft«Si*+fi3i^3fi.  =(ift«+iS)5ii-|-Ufi. 

8.  General  Formula— {tL\B)Sii+Aq, 
RipiDOLiTB,  8:8:4:3    ft»Sil4-XlSi*+8fi.  =(ift«-HXl)Si|+liS. 

Aptoosidkrite,    8:3:4:2    J'e»Si*-f  Sl§i*+2fl.  =(i^e»+i5l)gil+H. 

CuBTONiTB,  8:5:2:1    ft^Si,  Xl)f +fi(Si.  Xl)i4-fl=(ift*+i51XSi,  Xlji-H^- 

Chiomtoid  (A)    1:2:2:1     ft'3i*+2ilSi*+3fi.  =(ift«+lXl)gi*+fl. 

4.  General  Formukh^ti*,  S)Sii+ Aq. 
Chlowtoid  (B)     1:8:2:1     ft'Sii+sXlSii+Sfl.  =(ift'4-|3tl)Sii+|fl. 

Ohronstkdtite,    1:1:1:1     ft*Si*+aSii4-8fi.  =(ift'+iXl)Sii-|-lifi. 

8iDEBO9CHiBOLrTs,0  :  2  :  1  :  1  $"6*31^-1- 1^^ 

Mabgajute,  1:6:4:1     (ft«,  fl»)3ii+85lSii.  =(i(ft\  fl")+lll)3ii- 

[The  parallelism  of  the  Andalusite  and  Chlorite  sections  of  Silicates  has 
been  alluded  to.  In  the  former  there  are  the  formulas  BSii,  S5i^,  SSil  q^ 
(ft',  fi)3i*,  and  they  afford  a  key  to  the  formulas  of  the  latter  section,  for  the 
same  oxvf^n  ratios  are  repeated  with  only  the  addition  of  water,  as  b  illus- 
trated in  the  above  table. 

Margarodite  is  a  hydrous  mica,  and  may  belong  near  the  species  of  this 
section,  if  not  a  mere  alteration  of  common  mica,  without  a  subseqiient  recon- 
struction into  a  distinct  form.  In  most  of  the  species,  following  I^yrosclerite 
(A),  if  the  oxygen  of  the  water  be  added  to  that  of  the  bases,  the  ratio 
between  this  sum  and  that  of  the  silica  is  2: 1.1 
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SARCOLITE,  TTtonuon.     Sarkolith.     Analcime  came*,  MantieMi, 

Dimetric ;  O  :  i;=156°  5' ;  a= 0-4435.  Hem- 
iliedral  in  the  planes  23,  only  the  alternate  o^ 
curring.  O  :  2=V2S^  33',  2  :  2  (over  tennintl 
edge;132^  52',  O  :  §=157°  19^,  /:  2=141<>  27'. 
Crystals  small. 

ll.=6.  G.= 2-545.  Lustre  viireons.  Color 
flesh-red,  reddish-white.  Transparent  to  sob- 
transparent.     Extremely  brittle. 

According  to  an  imperfect  analysis  by  Scacchi,  (Qoadri  Crystallogrmphiei,  KapUi. 
1842,  p.  66),  contains 

gi  4211  XI  24-50  Ca  82-43  ]?fa  2*93=101-»7, 

gjrresponding  nearly  to  the  composition  of  idocrase,  and  formula  (i  (Sfa,  Ca)*-f  ^) 
i.     B.B.  fuses   to   a   white  enamel     With  acids  gelatinizes.     Of  rare  occuntaee 
at  Mt  Somma. 


0 

i 

2 

23  :  2i 

63  j 

/ 

1*2  '      i  a 

Obaerred  Planes. 


895 


An 


MEIOXITE,  H.     Mizzonite,  Scaeehi. 

Dnnetric:  O  :  l?  =  156oi8';  rt=0-439.  Obeenr- 
ed  planes,  6>,  13,  /,  33,  ?3,  1/,  tV;  sometimes  hemi- 
heclral  in  the  ])Iaiies  33,  the  alternate  being  want- 
ing. 0 :  1=148°  10',  1  : 1,  pyr.=136**  11',  basdCr 
40'. 

Cleavage :  ii  and  /rather  perfect,  but  often  inter 
nipted. 

lL=ry:>—e,  (r.=2-5— 2-74;  2-734— 2-737,  v. 
Ilath.  Lustre  vitreous.  Colorless  to  white.  Trang- 
parent  to  translucent ;  often  cracked  wuthin. 


(7ojw/>o«/ion.— Ca»Si-f2Xl  i5i=(KV-f  gXl)  i5i=^ilica  421,  alumina  31-9.  lime  MO. 
nalynfts:   1,  I^  (imelin,  (Schw.  J.  xxv.  :{6,  xxxv,  348);  2,  Stromeyer.  (Untert.  178); 


8,  Wolff.  (Do  Comp.  Ekeberg.  etc.,  Rainm.,  2nd  Suppl.  133);  4,  v.  Rath-  (De  GonfL 
Wcrn.,  Togg.  xc,  and  Ramm.,  6th  Suppl.,  211): 


1.  Bomma 

2. 

8. 

4. 


Si 
4  3  SO 
4()-63 
4207 
42-56 


£1  Fe 

32-86  

32-73  

31-71  

30-89  0-41 


ifg 


^a 
2-57» 


Ca 
20-64 
24-24 
22-43 
21-41 

a  With  some  ll. 


0-46 

0-83   1-25 


,  fe  1.07=100-9.S.Gm. 

1-81  te  0-1 8=99-50,  8tr. 

0 -3 1 ,  ign  0 -8 1  =97 -29,  WoUt 
0-93,  *'    019=98-4«,  Ratk. 


B.B.  a  colorloH!*  gla.Hs ;  n  clear  gla^s  with  soda.  With  acids  does  not  gelaiiniM. 
accordint;  to  v.  Rath.,  contrary  to  v.  KoboU'rt  Htatement 

Mizzonitt,  from  Mt.  Somina,  afforded  Son<<hi  the  angles  1  :  1=135°  66'  and  M^': 
B.B.  doen  not  iiitumcHcc  as  much  uh  Mcionite,  and  is  Icfts  eanily  attacked  by  aei^ 

Occurs  in  small  crystals  in  gcodes,  usually  in  limestone  blocks  on  Monte  Somma, 
near  Napl<*M. 

Meionite  was  named  from  /letcjy,  less,  the  pyramid  being  less  acute  than  in  idocraia 
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EUPHYLLITE,  SUUman,  Jr.    Am,  J.  ScL  [2],  viii,  882, 

Stmcture  as  in  oiica,  but  laitiinai  not  ns  easily  separable.  Bi- 
axial ;  angle  between  the  optical  axes  71  i°,  Silliman. 

H.==3-5^-5.  €J, =2-1*63— 3^)08,  SiUinmiu  Lustre  of  cleavage 
surface  bright  pearly,  inclining  to  adamantine.  Color  white  to 
colorless;  sidea  faint  grayish  sea-green  or  wb it ij^h.  Traiispareut 
to  translucent ;  at  times  opaqtie  or  nearly  so.  Laiuiiia^  rather 
brittle. 

Silica  iJ*8,    alumina  42**2,  lime  r4«  potasli    ^%   Auda    5  8^    water    5'5.     AnaljacM : 
Smith  uid  Brush,  (Am.  J.  ScL  [2],  xi,  'i09): 

Si         Xl        Fo      Ca 

»1.  UnionTille,  40 '29     43  00     1'30     I'Ol 
2.  "  39  04     42-40     160     KK) 

3.  "  40-21     41&U     1-60     188 

4.  **  40-06     41*40     1-30     Ml 

In  a  matrass  yieldii  water.  B.B.  «xfo)iiit«a,  emits  a  strong  liglitj  and  in  the  forceps 
rae€«  on  the  cadges.     Qiyee  traces  of  fluorine,  but  none  of  lithia. 

Uccui-8  afidociated  with  toantmttfio  and  eoruiidum  at  UnionviUe,  Delaware  Co., 
Penneylvania,  The  impression  of  the  cryetalg  of  tourmuliiio  on  the  lateral  eurface 
of  the  euphyUite  leavea  a  very  smooth  hard  looking  surfaee.  Also  in  the  same  vi- 
cinity in  aggregated  laminic,  or  scales,  or  compact  masaea. 

Smith  ana  Bnieh  <Ieduc«  the  oxygen  ratio  1:9:9:2,  and  give  the  formulji 
&Si4-B'5i'-f2fiL  1:8:9:2  corresponds  better  with  the  analyses,  giving  th« 
above  forma  la. 

Dr.  Smith  refers  hero  with  a  query,  a  mica  found  by  him  with  the  emery  of  Aaift 
Minor,  whieb  aflTorded  him  the  following  results,  (Am.  J.  Sci.  [2],  xv,  t>2): 
^  F^i         £1        Fe       Ca      ^Ig      iin      t,ii&     1$ 

^fe  I.  Gumachdagh,    4280     4061     ISO     8-01      (ra.      ira,     nmiH,     6'6a 

^V  2.  Kulah,  43-62     38  10     3^50     052     0-25      tra.      ^'83      6-51 

^B  8.       "  4-i*11     37*52     2-32     1^41      tra,      ira.     undet,     51*5 

^r  ^*  Nicana,  42-60     87-45     1-70     0*68      fro.      ira,      9^0      5*20 

Thej  afford  the  mean  oxygen  ratio,  exeludiug  tho  water,,  1:10:12. 


ftg 

fc 

]5ra 

ft 

0-6-2 

8-94 

516 

5'00=100*32»8.  4B. 

0-70 

8-94 

5-16 

5*08=  99-62,       '* 

0-78 

S-26 

4-26 

51H=  ^9  29.       ** 

0-70 

3-25 

4-26 

G-2S=  99-21,       " 

J 

I 

K 


PYROSCLERITE,  KobetL     Chonikrite,  Kob^ll     Ka!mraercrite,  K&rd    Rhodophyl- 
!it^,  Oenth,     Vermicalite,   WM,     Tabergite,  Rose.     Ebodoehrome,  Rote, 


Hexagonal ?  0:r  ='^5° 31',  0  :  m  =  m^ 58', 
O  :  n  (another  plane  in  same  series)  109'^  4',    ^  -^ 
Kolischiirov.     Cileavage :   basal  perfect     Oc-   |  ^ 
curs  fnliated  and  massive;  also  fibrous. 

n.=3'5— 3.  G.=2'6— 2-74.  Lustre  weak, 
pearly.  Color  green,  apple-green,  grayi&h» 
re<ldi*sh.  Ti*ausUiceut.  Fracture  uneven  an<l 
splintery. 


468 


-|-Hll=^ilica  3'i-6,  ahmiina  1 98,  magneuitt  34*6,  wnter 
18-0=100.     In  part,  the  ftnme  with  i?i>op  Si"- ;  in  pari  2ft' 

IBi+XlEi+6fl:^|ft*-fiXl}Si-f-*ilt^ilica  37%  iiltimina 
14-^  magnesia  88%  watof  14-U;  and  th«  same  with  I^B, 
inr  TAl>etigit«. 


4-.f.- 


^ 
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DESCRIPTIVE    MINERALOOT* 


AtmlTfiea:  1  Kobell.  (J.  t  pr.  CIl  ii.  51^ ;  2»  Lyclmell,  (K.  V.  Ac.  R,  168«);  t, 
Kobell,  (loc.  ctt);  4,  Svanbepg,  (K.  V.  Ae.  H,,  1839.  166);  5,  Hurtwall,  fJ»!iwb. 
mil,  206);  6.  T.  H.  Garrett,  (Am,  J.  Sci  [2l  xr,  332);  7.  Oenth,  (Proc.  AaA. 
Nut.  Sci.  Philal  1862,  121,  mean  of  two  analvsefi);  8,  Hermann,  (J.  t  pr.  Chcm. 
liii,  1);  9.  lO/Smitli  and  Brush,  (Am.  J,  Set  [2).rvi\47);  11,  12,  Herffiano,  (lofli 
;  H,t  S,  r         '-•'  - 


eit);  13,  Croftslej,  (tbk  Mm.  Sd  edit,  291) 

Si      51      <9r     %       Ca 
L  Pyrotderite,   87  03  13.60  1-48  31*68     


Chonikritet 
Tabergite^ 


36  28  13^3 
35*69  17*12 
85-76  1303 


36-36 
22-60  12ftO 
29-27      


Hunt,  (Pyi  Mag.  [4],  ii,  «S|; 

3-62  UD0=9810,Kob^L 

1^9     7S3.CABiU*>  2$=99^6,L 
1-46     9t)0^rj8':n,  KoUIL 
6*34  U-76,  Mnl*64,  fi2^/7,MfF, 
l-l=lOO'98,aT* 
1-6     18-O=09-7.  Hart  wall. 
2-60  13*58,  ifi  ()"0:r  r.^r. 


XaB»m<frm<tf,  87*0  14-2     1.0    31*6  IS 

37*6ft  11-82  8-60  24-07     411       . , 

**              8320  nil  6  86  86-64  tracePelU  12-95,  Li.  iffa 

**  81-82  16-10  0-90  85-24      "4-06  12^5,  STi  0*2; 

33^6  10-69  4-78  86-93      "  1*96  12*64,    £,   IS' 


•(^. 


10, 


"  80*68  15-94  4i>9  88*46 
Rhodochrome,  34 '64  10 '50  6-60  86*47 
VermicuUte,    36*74  16-42   27*44 


83*80  10*60  4-67  86-08      "1-60  18*26,   t,   l^a    o  S6=ih>l6» 

Smith  k  Bimk 

f^Z'%%  12'05=HX>S3,  Hermaaa. 

1Pe2-00  12  03=^1  «X>*14.  Hemiana. 

f'<*1002  1030=99 -93,  Cro«al«T> 

14.  LoganiU,         82*49  18*18    86*77     0*96  5e214  16-92  (0  incladea)=^l0l4S^ 

1,  From  Elba;  2,  Aker.  Sudermanland ;  8,  Elba  ;  4,  Taberg;  G.  Siberia;  e  to  10, 
Texat,  Pa.;  11,  12,  L  Itkul ;  13,  Milbury,  MaasacbiiMtta 

Noa.  6  to  10  are  of  airxiilar  character;  7  is  rbodophylUte  of  Genth  ;  8  ia  ebron^ 
oblorite  of  Hermanii.  The  Tarieties  severally  in  a  matraae  yield  wat«Er  ;  and  1&3^ 
foBe  with  difBealty  to  a  grapeh  gla9« ;  with  borax  form  a  ehromg-grceii  pMil 
WhoUy  dGcompt>sed  by  concentrator  sulphuric  acid. 

Hie  oxyd  of  chromtuDi  rariea  in  amotint  with  the  color,  the  paler  Tarietias  flM- 
tai [It n g  b*it  little.  Smith  and  Brush  attribute  the  nickel  to  mixed  aolpfaimtof 
nickel     The  Aker  mineral  (anal  2)  resembles  «er|>eutioe  in  appearance. 

Ckonikriie  occura  maftsiye,  of  a  white  color,  glisten  tug  Inatre  and  weak  lran«lu- 
cenco  ;  found  with  pyrosclerite,  at  Elba.  KB.  fuaes  with  intoiueflceiica  to  a  grayiih 
gUas;  toinble  in  muriatic  acid,  without  gelatinizing. 

VermieiUite  baa  a  ^anulur  scaly  atructure  and  greaij  feel,  and  look*  like  i 
The  ecalea  when  heated  {to  600°  or  6(K>**  F)  open  out  into  wonu-Uke  threada 
up  of  separated  laniiniB  of  cleavage ;  and  sometimea,  aa  Dr.  C.  T.  Jackaon  tUt«a« 
BWellin^  to  nearly  a  hundred  times  the  original  length  ;  and  if  confined  iq  a  glaas 
tube  thia  cxpanaion  in  so  powerful  as  to  break  it  with  an  exploaion^  and  acattcr  tbf 
glasa  to  a  distance,  G.:=2-756.  In  the  forceps  a  acale  fnaea  readilv  to  a  yoUowiih- 
green  glaas ;  with  soda  an  opaque  brown  bead  ;  with  borax  or  salt  of  pboaphofos 
easily  a  gUsa,  yellow  while  hot  and  colorless  when  cold,  or  with  the  latter  nnx  W 
eoming  somewhat  milky- white  on  cooling.  Decomposed  by  muriatic  and  sulpharic 
acids.  In  a  matrass  yields  water  which  is  somcwhnt  alkaline^  Crosfd^r^i  analj- 
sis  was  made  on  the  acalcs  carefylJy  separated  from  the  mealy  inagiioaiaii  Miae  witk 
which  it  is  associated.     His  formula  ia  that  of  pyroaclcrite. 

TabcrtjiU^  caliod  by  Werner  blue  talc  of  Taoerg  in  W«i'm!find,  h  enrtafdiirid  « 
distinct  spectea  by  O.  Rose,  as  It  has  but  little  rescrobUnri*  '■ 

Katnmereriie  oceura  In  hexagonal  prismii,  of  a  reddish  vi  pidiAila, 

CI  car  age  banal,  l>erfect.    Sometimes  plumose  massive.  11.  =  !  u—*.   ^t.-  V  ria; 

2-617—2*62,  Texas.    Lnstre  pearly.    Translucent    Sectile  and  0exibK  v*y. 

Found  with  chromic  iron  at  Bisserak,  Siberia;  also  at  Texas,  Lanca.-^r  . \i)»- 

eylvania,  with  chromic  iron  in  serpentine;  the  crystals  are  hcxa^onat  or  rhombit 
prisms,  fometimes  with  the  basal  edges  replaced;  also  cry.ttalhxed  at  UaroldS' 
wick  in  Unet,  Shetlands, 

Rhodttchromt  has  a  greenish  black  color,  but  iaT>eAeh-b1ossoni-rcd  io  tlUti  spltntam 
It  ooeun  massive  witb  a  fine  scaly  structure,  ana  a  splintery  fractura,  IL^:^'6'— 4. 
Q.=:2'668;  2-66,  Hermann.  B.B.  strongly  heated  fuses  on  the  edges  to  a  yello* 
euamel     Aiforda  a  chrome  green  glass  with  borax.    Dissolves  wiUi  difficulty  ia 
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D  icid.  From  the  blaiLd  TmOj  Greec^^  and  frttm  Bissemk  and  Kyschtimak 
in  the  UraL 

lA>ffanile,T.  S.  Hunt,  from  Calumet  Island,  on  tbo  Ottawa,  CanaJa,  has  a  weak 
sobreninouA  lustre,  pale  or  dark  brnwuish  color,  and  grayisli  atreak  ;  H.='l.  G.=2'6 
— 2*64;  sometime*  in  cry Btals  wth  rounded  angles,  which  appear  to  be  psendo* 
morphs;  one  gave  the  angle  124^,  near  that  of  liornbkiide;  Aaaoeiated  with  Berpea- 
tine,  phlogopite,  pyritee  and  apatite  in  crvatalline  limestone. 

HermaDn  has  found  in  blue  BaliimoriU,  from  Bare  Hilla,  near  Baltimore,  Md,,  o3*26 
per  cent,  of  silica,  T'2S  alumina,  434  ehromic  acid,  with  2-89  Jf'e,  8S'5»5  Mg,  12*44  Et, 
I'SOC;  while  ThomHon,  who  in Btituted  the  ftpecies^  obtained  40*ti6  of'silica  and 
1*50  of  alumina.     Hermann'a  mineral  may  be  impure  pyronclerite. 

l>eleftse  has  analyzed  a  S^pcntine-Hke  mineral,  remotely  related  to  pyroscleritei 
from  the  granular  limestone  of  the  Voaees,  (Ann.  des  M.  [4h  xx,  156X  It  is  soft,  with 
a  greasy  or  waxy  lustre^  grayish^  bluish,  and  emeralJ-green  color.  G.^2'622, 
ADalytia,  in  which  the  majgneaia  wa»  determined  by  the  loss,  aObrded  Bi  38'39,  ill 
26-54,  ^r  trace,  te  0'69,  Mn  trace,  Ca  0  67,  lilg(by  diff.)  2216  ^  11 '65=100. 

Tlie  name  pyro»ehrite  is  from  mp^Jire^  irxXijpoif  hard^  (refractory) ;  ehonikrite,  from 
ywMm.yiMtofi,  jrpirar,  f«4r<,  alluding  to  its  diifering  from  some  allied  minerals  in  itl 
nisibility ;  Ktwmmererite,  after  M.  TCinmmerer ;  Rhodochroitu,  from  poJot,  ro«<?,  xP"f**» 
c<>lor;    Vermieutitef  from  yermicnlus^  a  little  Uform,  alluding  to  the  blowpipe  action. 


CLINOCHLOIIE,  W.  P,  Blake,  Am.  J.  Scl  [2],  xii.  839. 

Trimetric  and  hemiliedral ;  structtire  micaceousj  and  crystalline 
planes  often  equilateral  triangles.     Optically  biaxial ;  apparent  an- 

4&4— Natural  M^ 
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5.  AtherioBtUe^ 
n.  ft.  Arendal,  hlaeh, 
1.        "    epidote, 
m  a  AlgeHte,  N.  J., 
9 
10. 

11.  reZ/oio,  Bolton, 

12.  Red,  Arendal, 
18.  Mica,      " 

14.  " 

15.  "      PargaB, 
a  With  some  bitamen. 


29-52  16-77  9*02 

87-92  19-21  22-68 

49-82  24-91     

49-96  24-41     


52-09 


a      XI      Oa      Sig    ira     i    fl 

88-00     2410    22-64      2-80    6.95,  j'e  4-82.  Mb 

0-7  8=100-09.  Berim, 

8-50    0-58     0-37  10-89«  Fe  WU. 

6a  0  4-62=98-45.  t.  Rath. 

0-25     0-89      0-28    2-51,  Fe  15-55= 

98-74,  T.  Ratk 

1-16    10-21       7-57,  CaC  8.94 

=99-45,  Hunt 

5-18    9-97     6-06,  CaC  4.21, 

3Pe  1-48=100-27.  Cr 

18-68'*   undetermined    668,  OaO  4-41,  WF 

8-22,  Whitney. 
0-35    7-09    4-28,  OaO  7-90, 
Pe  1-64=99-19,  T.  Rath. 
4-31     4-42    1-83,  Fe  7-90= 
100-57,  T.  Rath. 
Ill     6-71     8^44,  Po  4-84= 
9911,  T.  Rath. 

(65-82)«  27-87»»    0*42      0-42     6-77    0-20=100.  BU. 

46-76     2616      16-78      0-82     5-64    0-68=95^7," 

c  By  loss  and  probably  too  tafgk. 


49-99     28-01       8-35      1*78 
69-74     16-20       2-15      4-02 


44-49     24-91       214      036 


b  With  a  little  peroxyd  of  iron. 

The  altered  soapolite  of  Franklin,  X.  J.,  (anal.  1,  2),  is  leek-green  or  yellowish- 
green,  and  has  the  forms  of  soapolite.  H.^3'5.  G.^=2*78.  Lustre  suhresioont  or 
•obvitreons.  Very  fusible.  Occurs  with  (j[uartz  and  calcite.  The  mineral  from 
Diana,  N.  Y.,  (anal  8),  is  in  large  cryst-als  m  calcite.  with  sphene,  with  the  clear- 
age  and  appearance  of  scapolite.    Color  gray.     H.^*5.     G.=2-74. 

Stroganowite  (Hermann)  has  a  clear  green  color.  H.=5*6.  G.=2'79.  Form  and 
appearance  nearly  as  in  scapolito.  Color  light  oil-green,  yellowish  green.  Snb- 
Titreous,  inclined  to  greasy.  From  near  the  Sludanka,  a  river  in  Daoria.  Named 
after  M.  Stroganow. 

Atheriastite,  (Weibye),  like  scapolite  in  form  and  appearance.  Green.  Opaque. 
Prom  the  mines  of  Arendal. 

The  Black  scapolito  of  Arendal  (anal.  C)  is  altered  by  a  large  addition  of  magnesia 
and  iron.  Color  gravish-black ;  streak  grayish-white.  Rather  soft.  G.=*i-837. 
Ko  cleavage.     B.B.  edges  rounded  with  difficulty. 

"He  Epidote  peeudomorjih  of  the  same  locality,  (anal.  7),  has  received  still  more 
largely  of  oxyd  of  iron,  without  magnesia.  It  gives  the  oxygen  ratio  of  epidote 
1:2:8. 

Alqerite  (Hunt)  (anal.  8,  9,  10)  occurs  in  slender  square  prisms,  sometimes  2  or 
8  inches  long  imbedded  in  calc  spar.  Yellowish  to  gray  and  usually  dull.  Brittle. 
H.=3— 3-6 ;  some  crystals  more  altered,  2-5.  G.=2-697 — 2-712  Hunt,  2-78,  Crossley. 
From  Franklin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  pre- 
Mnee  of  carbonate  of  lime,  of  magnesia,  and  the  relations  to  known  examples  or  al- 
tered scapolite,  confirm  the  view  derived  from  the  form  and  appearances,  that  AI- 
gite  is  an  altered  Scapolite.  The  yell<fw  scapolito  of  Bolton  examinetl  by  v.  Rath 
1^  Jl)  is  a  similar  compound.  It  has  H.=4-5,  andG.=2-7H7;  massive,  with 
perfect  rectaog^lar  cleavages.  It  is  near  to  a  mica  in  a  composition,  having  re- 
a^Ted  largely  of  potash  in  the  change ;  oxygen  ratio  for  1ft,  S,  Bi,  1  :  88  :  8*\>. 

The  i^tfef  scapolite  of  Arendal  (anal.  12)  has  II.=5.  G.=2-852.  Brownish  or 
Iniek  red.  Difficultly  fusible.  Oxygen  ratio  I  :  24  :  7-5.  In  the  change,  Fe,  ma^ 
neeia  and  potash  have  been  introduced. 

The  MUa  p9ntdomorph$  o(  Arendal  occur  in  quartz,  and  have  the  form  aecordins 
to  ▼.  Rath,  of  large  crystals  of  scapolite,  6  inches  long.  The  crystals  are  covcr*^ 
with  mica  eztero^ly.  and  within  consist  throughout  of  an  aggregation  of  the  same 
^ea.  The  mica  is  greenish -white,  tranalucent  II.=2 — 3.  G.=2*833.  Oxygen 
ratio,  (from  ▼.  Rath),  1  f  5-6  :  106;  perfiaps  1  :  6  :  lOi.  giving  1  :  H  for  the  oxypn 
of  the  bases  and  silica.  The  change  from  scapolite  has  consisted  in  the  removal  of 
lime,  addition  of  Pe.  and  substitution  of  potash  for  soda.  The  Pargae  mica  peeodo- 
fBOrph  if  a  magnesian  mica. 

BUatile  paeodomorpha,  formed  by  the  substitution  of  magnesia,  for  other  prot- 


HTDBOITB   8IUCATE8,    i^HLOKITE   BECTIOK. 


2^5 


CHeavage  basal,  highly  perfect  Crjatals  often  tahnlar,  crested, 
1I.=2^2*5;  sometimes  3  on  lateral  edge^.  G.  =  2'6o — 2*85; 
2'673,  Ala,  Piedmont.  Lustre  vitreous  when  pearly*  Color  dull 
emerald-green,  seen  in  the  direction  of  the  axis,  and  yellowish  or 
hyacinth-red,  at  rl^hfc  angles  with  it:  sometimea  silver-white. 
Mas^ve  varieties  ohve-green.  Transparent — sub  translucent*  Lani- 
insB  not  elastic. 

1 8 *5»  magnesia  S 6 '0,  water  12-9^100.  Anftlyneii :  l*  Vnrrentrappp  (Pogg.  xlviii, 
185);  2.  8,  4.  Kobell(J.  t  pr,  Ch,  xvi,  470)'  6.  Bniel,  (Poi?l^^  ilviiij;  6.  D«lea«e, 
(Ann.  Ch,  Phys.  [3],  ix.  8ft6);  7,  8,  Miin^ii<?,  (Ann.  Ck  Pk  [»],  x,  430) ;  9,  10, 
Hermann,  (J.  f.  pr.  Ck  xl,  18);  11,  3<ihwei*er,  (Fogg.  1,  62«);  1%  18,  14,  Mariguao, 
I  Ann.  Ch.  Ph.  [a],  x,  428) : 

m_  ^i      ^     tiLg         tti     An     -A 

^.  Adimatowfik,  8038  16^7  S3-9^        487  12'*3=98-31,  Varrentrftpp. 

2.  •*  3^26  18-72  32-08        6  li> 12'd3™'3e'78.  KoML 

81  14  17  14  S4-40  3-85  OS.'i  12'20,iDaol.O  So^KUJ  n,K. 
82-68  14-67  33*11  6'97  0'28  ISHXiosoL  1 -02=99*78, K, 
81-47  ie*67  32 '66        &'97   O'Ol  r2-4-J=yyll,  BrtteL 

821     18-6    36-7  00    ^  12-1=100,  Del  esse. 

SOiil  Iftll  aa-lsIPe  4-81 12'62=D&-60,Mftrf^ftc. 

30-27  19-89  33*13    "  4"42  —  12-64^HH>"25,  Mftiiji<Dac. 

80*80  17-27  37-07    '*  1-37 l'J'S0=»8*82,liemianii, 

82-35  18-4M)  32-2^    "  4  37 12-5n=&y61,  HerniaiiiL 

83-07    9*60  32*34  f  UM l2"68=1i9-08,  Stbweizer, 

33*35  13*24  34*21  F    6*UH  ^—  12*80,  3r  0-20=99-74,  M. 

83-40  13-41  34-57   '*   5-73 12-74,  ^*    0^5=100.  M, 

83-95  13-46  33-71  "   6'12 12-62,  "    0-24^100,  M, 


4.  Srtbwarxcrj«lein, 

5.  Zillertlial, 

6.  Pyreneei,G,=2'616, 

7.  Ala,  a  =^2-673. 
6.  Slaton»t, 
9.  ''     iwkU«\ 

10.  LeuehttnbergiU, 

\\,  Zennath,  Pennine^ 

12. 

IS.  "  " 

14*  BInnen,  " 

Other  analyses  :  A  McDonnell,  (Proc.  R.  Irbh  Ac.  t,  307);  Deleaa«,  (Ann.  d.  M. 
[AV  xviii,  309,  loa  Ool  de  Pertuia). 

Yields  wttteF  in  a  ntiatraaft.  B,B*  on  charcoal  fxi»ei  to  a  jt^lobule.  at  lenst  on  the 
edges  ;  ^last  with  borax  colored  with  iron,  ^ot  diaflolved  witb  soda.  Tblu  leaves 
ar«  Bolnole  in  concentrated  iiilphnric  acid. 

Chlorite  forms  extensile  beds  in  Pin  tonic  regions,  and  it  the  characterizing  in- 
gredient of  chlorite  elate.  Often  occurs  in  quartz  crystals,  in  vermiform  crvstal- 
OsatioQB,  and  f.  467  is  ao  enlarged  Tiew  of  a  part  of  a  sp<>teimen  from  New  llanip- 
ehtre,  deacribed  by  Profossor  Hubbard^  Octiilicdrrtl  crystals  of  maffiietic  iron,  and 
hornblende,  are  the  most  common  minerals  in  chlorite  and  chlorite  slnte. 

Chlorite  occurs  at  the  above- mentioned  locaHties  and  in  various  parts  of  the 
Eastern  United  States.  The  name  is  from  x^^^P^^  fftetfu  Kokacbarov,  lo  a  paper 
on  the  cryartaDtzation  of  chlorite,  mentions  numerous  planes,  and  their  anjfles.  6ut 
the  micaceous  minerals  rary  so  much  by  distortion  tbat  the  angles  are  seldom  trust- 
worthy. (Verb,  Min.  Ges.  St  Petersb.,  1850-61,  and  Am.  J.  Scl,  [2],  xv,  437).  Fig. 
465  is  from  Kokscharov  b  paper, 

Le^tthUmbergiU  is  from  near  Slatoust,  in  the  UraU  Breithaupt  considers  it  an  al- 
tered chlorite  :  Komonen  found  but  8*62  per  cent,  of  water.  Keogolt  regards  it  as 
a  distinct  epeeies. 

The  Piklite  of  Sefstrom  from  Fahlun,  is  a  dofibtful  apeciee  between  talc  and  mica. 
The  Tide  Zographique  of  Haijy  is  a  green  earth. 

A  ChtorUe-like  mineral  from  Pressborg.  Hungary,  analysed  by  ron  Hatier  ond  de- 
scribed by  Eengott,  fSitxb.  xi,  809,  1853).  is  a  hydrous  biotite,  affording  the  oxV|(en 
ratio  for  "the  protoxyds,  peroxyds*  silica  and  water,  1:1:2:1  «imI  formubi  ft'  Si  + 
B3i  +  3!t  or  (i0"+|fi)§i-»-l{fi[.  Von  Unuer  obtained  (loc  cit)  Si  8813,  il  21-60, 
fe  19-92,  liln  2-61,  Mg(loM)  18^6,  fl  8m 
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Occurs  near  Manleon  in  the  Lower  Pyrenees,  with  talc  or  chlorite,  in  an  xmctaouB 
argillite.  Named  from  its,  double,  and  irvp,Jire,  alluding  to  its  both  phosphorescing 
and  fusing  before  the  blowpipe. 

Couzeranite  of  Charpentier.  According  to  R  P.  Ore^i  Jr.,  who  has  examined 
several  crystals,  couzeranite  occurs  in  square  prisms,  giving  /:  7=90^,  and/:  tt= 
186°.  He  suggests  to  the  author  that  the  species  is  Dipyre.  It  occurs  in  nearly  the 
same  region,  (Couzeran  in  the  Pyrenees),  and  resembles  dipyre  in  appearance. 

Composition,  accordingto  Dnfrenoy,  Si  62*37,  Si  24*02,  Ca  11*85,  &g  1*40,  t 
6*62,  Na  3-96=98*55.  B/B.  nearly  like  Dipyre.  It  has  been  referred  to  labradorite, 
and  according  to  Dufrenoy  has  an  oblique  iorm.  Hie  crystals  are  rough  and  nay 
give  varying  measurements. 


EPIDOTE,  If.  Zoisite,  (in  part)  IHstacite.  Thallite.  Withamite.  Akantieoa. 
Scorza.  Delphinito.  Arendalite.  Bucklandite,  Levy.  Piemontischer  Brana- 
stein,  W.  Eisenepidot  Manganepidot  Thulite.  Puschkinite,  Warner,  Aeh- 
matit,  Hermann, 

Monoclinic ;  C=6^ 36' ;  /;  /=63o  8',0 ;  li=125o 4^" ;  a  ;  J ;  (? 
=0-8093  :  1  :  0-5514. 


O  :  ii=  115°  24'.  0  :  7  =  1 02°  59'. 

O :  l?;(a<lj.)=12So  19'.  n  :  1/=11G0  17'. 


i;=l54O03'. 
:  2i=  98°  57'. 
;  1  =  110059'. 
:  i=134o  55^, 

-1  =  130°  IK 


21 
ii 

a 
a 

1  ; 


^i=  90033'. 
;  1  =104°  49'. 
-1=117049'. 

:  22=1280  5'. 


-1 :  -1  (ib.)=96°  10'. 
i:i(ib.)=103°30'. 
22:22(ib.)=960  41'. 
'/2:?'2(ov.  u)=101O4.r. 
ii:^i(ov.  (9)= 109°  6' 
li:li(ib)=70o  9'. 


0 

V 

i 

ii 

M 

1 

12 

^^ 

22 

/ 

ii 

-u 

-1 

11 

** 

Obserred  PUnea. 


lucent.     Fracture  uneven.     IJrittle. 


1  (ov.  1*)=70°33'.  ii  :  li=75o  44' 

Crystals  lengthened  in  the  direction  of 
the  orthodiagonal,  or  parallel  to  it.  Cleav- 
age ii  perfect ;  O  less  so.  Twins  :  plane 
of  composition  0 ;  also  ii.  Also  columnar, 
divergent,  or  parallel ;  also  granular,  par- 
ticles of  various  sizes,  sometimes  impal- 
pable. 

II.=6— 7.  G.=3-25— 3-5.  Lu«tre  vit- 
reous, ii  inclining  to  pearly  or  resinous. 
Color  green,  brown,  or  gray,  sometimes 
red,  white,  black;  green  usually  yellow- 
ish ;  less  yellow  in  the  direction  of  the  ve^ 
tical  axis,  than  at  right  angles  with  it 
Streak  uncolored,  grayish,  reddish.  Sub- 
transparent — opaque:   generally  subtrans- 
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ApHBO^tDERfTE,  Sandbefger,  (0ek  Geol.  Nasanu).  A  femiginoiiB  Hpulolite,  diflVsr- 
itjg  from  the  iiboTe  in  eontmning  protoxv*]  of  iron  replaeing  the  mngneBiaj  iind  hiiV' 
ing  lesa  water.     Ocours^fine  scaly  griiiiulnr. 

CornpoHHtm^^AcGOTiVing  to  Saii<!borger,  5i  26-45,  il  21-25.  {"o  44"24,  Ag  106, 
fl[  7-^4^inO'74s=(^^e*4-iXl)Bi'-hEL     From  Wcilburg. 

Metachlorite,  List.  Foliate<l  columnar,  lilce  chlorite,  vitreous  to  pearly  in  luBtre, 
dull  leek  green  color,     11.^2 '5.     C^uipodition  aecording  to  K.  List: 


Bi 


l8-75=;ft9*ea 


Wbenee  the  oxygen  ratio  for  ft,  fi,  Si,  %  is  10*e«  :1*61  1 12-69  :  12-22.  which 
giTes  for  the  oxygon  of  the  bnsea  »nd  silica  the  ratio  18*32  ;  12*59^  :  2,  its  in 
Aphrosiderite;  the  formula  ia  therefore 4fi"§il-fsIJSi*+HS^(yIi*+fS)  Si*-h2fl. 

B.B.  fuses  OQ  the  edges  to  a  dark  eoameL  Gelatinizea  in  the  cold  with  muriatic 
acid. 


CLINTONITE,  Mather.     Seybertlte,  Otfniiofk  Holroeaite,  Thomson,    Chrytophanc, 
Brdt     XanthophylliU,  Bote,    Erandieite,  LUbentr. 


Usually  in  tabular  crystals,  or  fi^liated  masBive;  aometimee 
lamellar  radiate.  Structure  tliiii  foliated,  or  raicaceons  ijaraUelto 
the  base* 

n.=4 — 5.  G.=3 — 3'1.  Lustre  pearly  t^ubuietallic.  Color 
reddish-brown,  yellowish,  copper-red,  Streak  uncolored,  or  slightly 
yeUowish  or  grayish.     Folia  brittle. 

ObmjJotifton.^Meitjw^njiiorflra  analyses  give  the  oxygen  ratio  for  It,  ft.  Si,  ft, 
8:6:2;  l=:3t[\  551,  2Si,  :ifl,  whence,  if  2X1  replace  ailita,  wo  hove  tlie  formula 
ft^ii+Xl  (Si,  *])i+]l=:ifl«H45l)tSi,  il)l+ifl- 

Analyses:  1,  Clemson,  (Am,  J,  Scl  xxiv,  171);  2,  Richardflon,  (^o/iw^ti/ff),  (Kec. 
Gen.  Sci,  May,  1B86);  8,  4,  6,  Meitzendorf  in  Rosens  lahratory,  {XantkophifUUe\ 
(Pogg.  Iviii,  166);  6,  Kobell,  (the  DUterrift),  (J,  f.  pr.  Ohem.  xli,  151): 


?ii  il  Stg 

Amity,  am/.   17-0  S7-«  24-8 

lt>"36  44^6  9-06 

Slatotat.a'bnt  16*55  43*73  hHi4 

"  •*     16'41  43*17  1»"47 

"     lft'20  44UH  lH-43 

YwB^%,lHH€T.    iO-OO  48-22  2501 


Oa  l^e 

10-7         &'0 
l!*46Pe4-80 


fl 


36^8 -2,  Cleraaon. 
4*66,  Mn  1  "86,  Sir  2H)6.HFu*VI 
=98-26.  U. 

1S'12  Fe  2'fi2  ign-4'8B,  Na  0'67=l(Hru6,  Meit. 
14-60       2*23     '*  4*45,  iff  a  002=1  m)'86,  M. 
12*15       2^3    '*  4-33,  ^a  0-55=1  (>U  35.  M, 
4*1^0  3Po3'60   ti  3  60.  S  0*67— 1(M>,  Kobell, 


B.B,  infnsilile  iilone,  bni  whitene;  with  borax  or  soda  forms  a  tranAparenl  pearl 
In  powder  acted  on  by  concentrated  acids. 

Occurs  at  Amity,  N,  Y.,  in  limeitoiie  b«d«4  connected  with  i^erpentiiie,  along  with 
hornblende,  spinel,  pyroxene,  and  graphite^  Also  (the  XantfMpht/lUU\  in  the 
Schiiiichimskian  mountains,  near  Slaioust,  in  traplnnted  globules  about  an  inch  and 
ahftlfthrcMigh,  consisting  within  of  the  mineral;  and  in  columoar  and  latiicllar  indi- 
riduala,  which  sometimea  contain  within  thin  tabular  crystals  of  a  hexagonal  form, 
secondary  apparently  to  a  rhombic  prisrn.  Also  (tte  THuttrritf^  called  also 
BramiUiie)  in  the  valley  of  Faaaa,  Tyrol,  in  hexagonal  prisms.  H.  of  base  6,  of 
cidw  6—6*5.     0.^3*042— 3-061. 

38 
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10.  36*25 

11.  32<X) 

12.  86-24 

14.  54-93 

16.  38-81 

16.  33-98 


£1 

u-m 

14-80 
8-18 
12-58 
U'26 
13*04 
15-54 


17-89 

1944 

4-«8 

4-56 

lil'43' 


DKBCKIPTIVK    MlNERAU)ay. 


16-63^  2U  50 
4'2l     20i)l» 


4*87 
7-84 
6*48 
9-59 
10-42 
9*42 
6*70 


17.  38^5    15*29    16-G4    2<>-65» 

18.  27-69    1614     16t)l     11^5* 


8-80.  fin  1-36,  fl  8'70=«T'r».  B«rt 

3  ■44,  Iklu  3 -40,  fi  6-36=98'72,      ^^ 

O'ol   3y*ai,  li  4-59,  ft,  Na  0^61=«9i»«,  B. 
1*6*)    20*8a,  a  3 '34,  ^,  ]S^tt  0  6-=100.  B. 
0'&6      1-91,  S  0  52,  All  fi*86=l(HJ-oe.  Sdi. 
0*38     1  *46.  £  (1 67 ,  fi  3-8S=98'80,  Sche«r. 
2-15,    0*59.  &a  0-89,  H  and  some  C  17  5£ 
^100*13»  Br. 
10-18      I  68»»,  118.  ign.  l-24=99-71.  Berlin. 
2-28      4-94,     212,    Mn    I -65.  H  LW6.    C  6^1-= 

100*55,  Bflhr. 
A  luchidlDf  oxjd  or  LftntbanuiD  &nd  DliljmluiQ.    b  OooUtafdf  %bo  mAnfaneM,    c  Ui>d««enalD«L 

IV,  UralorthiU,  G,^=^*A — S*647.     From  the  Ilmen  Mouutains. 

19.86-49    18*21     18-03    10'85         9-25    2-00.  ISIn  2*37.  La  «-54,  ft  2=»9*80,  Hem 
20,  84-47     14-86      7*67     14*79       l»i*20    108,  Fo  8*24,  La  7*Cd,  tl  1  '50=100-«)S.  U. 

Bunmehber^  has  ex&mined  tho  orthite  of  Hittero^,  with  special  reference  U  iU 
proportion  of  iron  oxyd&,  (Pogg.  Iscxvi,  96),  and  correota  analyBia  15  aa  foU^irt; 
3i  33*81,  3tl  1S04, 1^0  8*1  e,  fe  8*3tX  6e  20'50,  Y  146.  Ca  \^'4%  Ag  0*88,  &  O^t.fi 
3*38=y9*ll.  whieh  givee,  excluding  the  water,  the  formula  aboT&  Tlio  wator 
atnonnts  to  1  S,  with  this  formula.  The  mme  composition  is  derired  from  Hcf- 
raann*a  aDalyaia,  No.  19. 

B.B.  Allantte  fuses  with  int^mneAeence,  to  a  davk  j^Iass  or  sla^j  sotnetlmes  magncde; 
Cerine  fusee  easi1j>  Orthtte  fneea  elowly  to  a  black  blebby  glaAa.  Reaction  of  iron 
with  the  fluxes,  and  with  soda  a  manganoae  reaction.  Uralorthite  intumctiOii, 
often  Trery  Qasily,  and  fuse-s  on  the  edges  to  a  black  blebby  glass. 

Some  allanites,  trnd  also  some  orthitea,  gelatinize  witb  acids;  others  are  irop«^ 
fectly  decorapofled.     Uralorthite  is  dissolved  in  acidja,  somewhat  gelatinizing. 

Thct^e  varieties  occur  in  albitio  and  common  fetdspathic  granite,  dreon-sy^aitc, 
porphjry,  and  white  limestone.  AUanite  oceura  in  Greenland^in  granite;  at  Jotwt 
Fjfdd  ifi  Norway,  in  «  kind  of  porphyry,  and  at  Soarura  in  albite,  along  with  rati)« 
and  apatite  ;  at  PlauenaehG  Grond,  near  Dresden  ;  in  granite  near  Sohl  in  tht 
Thiirinperwald.  Tlie  Allanite  from  Jotun  Fjeld  gelatinbea  with  acidB,  while  thst 
from  Snarum  ia  not  affected  by  aoidA;  Cerine  i>ecura  at  Bo^tniis  in  Sweden  with 
hornblende  and  copper  pyrites.  Orthit*'  occurs  in  aeicular  crystals  sometimes  a 
foot  to  II  c^  at  Fin  bo  near  Fahlun,  and  at  Ytterby  in  Sweden  ;  at  Skeppaholm  aear 
Stockholm,  in  black  yitreoos  masses  di»8ominated  through  gueisd;  also  at  Krageroe, 
Hilteroe  and  Kille  Fjeld  in  Norway,  at  Miwsk  In  the  Ural ;  at  Dresden^  The  naica 
is  derived  from  flpOat,  straighi.  Ur^orthite  occurs  with  small  crystals  of  zireon  in 
l9esh-red  feldspar  at  Mi  ask  in  the  Ural. 

In  the  United  Statoa  in  large  ervetals  in  Allen'*  vein  at  the  gneiss  quarries.  Had- 
dam.  Conn. ;  in  small  crystals  at  tne  Bolton  quarry.  Mass, ;  at  South  Koyalstou  b 
tKiulderg;  at  Athol  on  the  road  to  Wcfitniiuater  in  gneiss;  in  a  feldspathle  rock 
in  tabular  crystals  near  West  Pointy  and  of  simihir  character  near  Bay  St.  PaiiJ,  ta 
Canada  ;  in  8.  Monntain  near  Bethlehem,  Fa.,  in  crystals  sometimea  as  large  ••  tkt 
hand  ;  in  New  Jersey,  near  Moriah,  at  Sandford  ore  bed.  A  massive  piteli*bljkeft 
mineral  from  Monroe,  Orange  Co.,  N,  Y. ;  a  similar  variety  is  found  at  East  Brad- 
ford, Chester  Co.,  Pa. ;  G,=:i-5,  (Anah  fi);  at  St,  PauFa,  Canada  West 

With  Allanite  belong  probably  Bodmite,  {BrtitK  Pogg.  bdi,  273,  AVraf^,  th.  Iziit. 
186,  Kemdt,  J.  I  pr.  Chem.  xlili,  219),  and  MurotmntU*,  {Kemdi,  J.  t  pr.  C3l^ 
xliii,  228). 

Bodrniti  occurs  in  long  prismatic  crystals,  apparently  rhombic,  with  /:  fell<l* 
— 112°.  IL^s6 — 6*5.  G[^2-623.  Color  brown.  reddi*h-brown  to  nearij  Wi«t 
ftnd  luBtre  somewhat  greasy.  Analysis  by  Kerndt,  (loc.  cit):  Si  26*12,  lU  10^, 
P«  12*05,  V  17-48,  Ce  10-46,  La  7'57l  Ca  6-32,  Sfg  234,  Sin  1*62.  ^  1-21,  $a  OlHb 
fi  8-82=l<ja  B.B.  glows  like  gadolinite;  in  platinum  forceps,  fuses  only  on  lbs 
«*dge«  after  long  heating,  and  gives  to  the  flame  the  yellow  color  of  aoda  ti&  t^ 
(rater  flame.  From  Boden.  n4»ar  Marienberg,  in  the  Saxon  Erzgebirge,  with  ollfft 
elasa. 
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CRONSTEDTITE,  Steinmann.     Chloromelan,  Naumann, 

Rhoiubobedral.  Occurs  in  hexagonal  prisms,  tapering  towards 
the  summit,  or  adhering  laterally  ;  also  in  diverging  groups,  reni- 
form  and  amorphous.     Cleavage :  basal,  highly  perfect. 

H.=2-5.  G.=3-34r8.  Lustre  brilliantly  vitreous.  Color  brown- 
ish-black. Streak  dark  leek-green.  Opaque.  Not  brittle.  Thin 
laniinsB  elastic. 

Cbm/)o«<ton.— ^•Si4-fl^e§ii-f8fl=(ift"+ifi)Sii4-lifi.  Analyses:  I, Steinmaun, 
(Schw.  J.  xxxii,  69);  2,  same,  as  corrected  by  Kobell,  (Schw.  J.  mi,  196): 


Si 

te 

ftg 

iln 

fl 

1. 

22-452 

58-862 

2*885 

5-078 

10-700=99-968,  Steinmann. 

2. 

22-452 

27112 

2-885 

6-078 

10-700,  Pe  35-850=108-677,  KobelL 

B.B.  froths  and  fases  on  the  edges,  yielding,  according  to  Kobell,  a  magnetic  gray 
globule.  With  borax  gives  the  reaction  of  iron  and  manganese.  In  powder  ge- 
latinizes in  concentrated  muriatic  acid 

Accompanies  hydrate  of  iron  and  calc  spar,  in  veins  containing  silver  ores,  at 
Przibram  in  Bohemia.  It  occurs  also  at  Wheal  Maudlin  in  Cornwall,  in  diverging 
groups.     Named  after  the  Swedish  mineralogist  and  chemist,  Cronstedt. 


SIDEROCHISOLITE,  Wernekink,  Togg.  i,  387. 

Hexagonal  or  rhombohedral.  Observed  planes  0,1,1.  Crvstak 
minute  and  often  hemisphcrically  grouped.  Cleavage :  oasal, 
perfect.     Massive. 

n.=2-5.  G.=3 — 34.  Lustre  splendent.  Color  pure  velvet- 
black  when  crystallized,  dark  greenish-gray.  Streak  leek-green, 
greenish-gray.     Opaque. 

Composition. — ^e*Si^+|n.  Analysis  by  Wernekin^,  (on  three  grains  of  the  min- 
eral, loc.  cit.) : 

Si  16-8,        fe  Pe  76-6,        il  41,        fl  7-8=108-2,  Wernekink. 

RB.  fuses  easily  to  an  iron-black  magnetic  globule,  according  to  Wernekink ;  in- 
fusible, Berzelius.     Gelatinizes  in  muriatic  acid. 

Crystallized  specimens  occur  in  cavities  of  magnetic  pyrites  and  sparry  iron  ore, 
at  Conghonas  do  Campo  in  Brazil  Named  from  vtStipot,  iron,  and  vx^vtqs,  eleavabU, 
Xf9o(,  Btone, 

Chamointet  as  analyzed  by  Berthier,  (Ann.  d.  Mines,  t,  898),  has  nearly  the  above 
composition,  his  result  giving 

Si  14-8,   ^e  60-5,  Si  7*8,   fi  17*4=100,  with  16  per  cent  of  carbonate  of  lime. 

It  is  considered  a  mixture  of  magnetic  iron  and  a  hydrous  silicate  of  alumina.  It 
occurs  in  beds  of  small  extent  in  a  limestone  mountain  abounding  in  ammonites  at 
Chamoisin  in  the  Valais.  It  has  a  black  earthy  appearance,  and  becomes  red  be- 
fore the  blowpipe. 
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heating  4286 — 4-456,  H.  Rose ;  435,  from  Hitteroe,  Scheerer. 

Lustre  vitreous,  inclining  to  resinooa.  Color  black,  pitch-black, 

greenish-black.    Streak  greenish-gray.  Snbtranslncent — opaque. 
Fracture  conchoidaL 

Oompotition. — ^Approzmiately  ft'Si.  Anftlvses:  1,  2,  8,  Berz«liiu,  (Afhftnd.  'u, 
148,  889);  4,  RiehArdion,  (Thorn.  Bfin.  i.  410^;  6,  6,  8cb«erer,  (De  fosB.  aUsbH,  or- 
f&it,  cenn,  gtidoL  Berolini,  1840,  and  Poeg.  Iri,  479);  7,  8,  9, 10,  Berlin,  (DaMrt. 
Gadol.  UpMl  1844,  und  Ofren.  af  E.  V.  Ac  1845,  86): 

ign.  0*60=98-85,  Bendhia. 

ign.  0*60=98-98,  BeraeliiUL 

815  Sn  1*80,  fi  5-20=99-68,  K 

fi  0*50=100-55,  R. 

0*84  £a4-75,=100-71,  Scheerer. 
0-28  £a  6-88=99-42,  Seheerer. 
1*80  Ag  0*54,  Si  0^48,  &  0-19. 

iSTa  0-18=100-65,  Bcriu. 

20-28    0*50  Sg.  Oil,  51  0-28,  &  0-21. 

JTa  0-90=98-46,  Berlin. 

0-46  ]ig,l[n<ractf^99-51,BeriiB. 

0-50  MnMg  1*11=100-97,  R 

Minm. 

Of  Berlin's  analyMe,  the  first  two  were  of  the  glassy  ndolinite ;  the  oth«r%  ce- 
^ng  the  last,  did  not  present  the  glow  of  light  when  heated. 

B.  decrepitates  and  swelb  into  cauliflower-like  masses,  hnt  does  not  Ibse  imto  a 
bead ;  in  the  progpress  of  the  heat  it  exhibits  a  yirid  glow,  and  the  color  bef^iwi* 
paler.  With  borax  a  dark  glass  deeply  colored  with  iron,  bottle-green  in  the  rt- 
oncinff  flame.  Acted  on  by  salt  of  f>ho8phonis  with  great  diificalty.  A  rariety 
leas  guss^  in  appearance  does  not  exhibit  the  glow  on  heating.  Oelatiniaea  in  mu- 
riatic acid. 

Oadolinite  occurs  principally  in  the  quarries  of  Korarfvet  and  Finbo,  near  Fahloi, 
in  Sweden ;  also  at  Ttterby,  near  Stockholm ;  at  each  place  indistinctly  crystal- 
lised, and  in  rounded  masses,  which  are  oft«n  encircled  with  a  yellow  cmat,  and 
imbedded  in  coarse-grained  granite.  At  Korarfvet  crystals  hare  been  obtained 
fimr  inches  long.  It  nas  also  oeen  met  with  at  Disko  in  Greenland  ;  in  trsf>  near 
Oalway,  Ireland ;  imbedded  in  granite  in  Ceylon  *  at  Finbo  and  Broddbo,  and  at 
Krageroe  and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimea  four 
inches  across  and  twins  at  this  last  locality.  Named  after  the  Ruseian  chemiit, 
ILGadolin. 


Si 

Be        Y         Ce 

te 

1.  Finbo, 

25-80 

45-00    16-69 

10-26 

ft.  Broddbo, 

2416 

45*98     16-90 

11-84 

a  Korarfvet,  29*18 

2-00  47-80  ^8-40 

F8-00 

4. 

24-65 

1105  45-20  "4-60 

-14-55 

&  Hitteroe, 

25^8 

9-57  45-67   Cl-81 

11*68 

6w 

25*59 

10*18  44-96      

1213 

7.  Ytterby, 

25*62 

50W    "7*90 

14*44 

a 

25*26 

45*58    "r-.08 

20*28 

9. 

24*65 

2-18  49-60    €7*64* 

15-08 

la 

24*85 

4-80  51-46     "5*24* 

18-01 

a  Withoxyd 

of  Latl 

DAXBURITE,  Shtpard,  Am.  Jour.  ScL  xxxv,  189. 

Triclinic-  Approximate  angles,  P  :  M  110° 
and  70%  M  :  T  54°  and  126°,  P  :  T  93°  nearlv, 
P  :  e  135°.  Cleavage :  distinct,  parallel  to  il 
and  P,  less  so  parallel  to  T.  Crystals  im- 
bedded, and  often  an  inch  broad.  Also  dis- 
seminated massive,  without  regular  form. 

H.=7.  G.=2-95,  SilUman.  Jr.;  2-957, 
Brush.  Color  pale  yellow,  whitish.  Lustre 
vitreous,  but  usually  rather  weak.  Translucent 
to  subtranslucent.     Very  brittle. 
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Diphanite  of  Nordenskiold  (Bull  Acad.  St.  Petersburg,  ▼,  17)  is  near  Margarite. 
It  occors  in  hexagonal  prisms  with  perfect  basal  cleavage.  H.=6 — 5*6.  G.= 
8^4—3-97.  Color  white  to  bluish.  Formula  2ft'Si+33tl'§i-f-4li.  Analysis  by  Jev- 
einoff:  Si  84  02,  il  48*88,  Ca  1811,  f'e  3*<)2,  iSlu  1*06,  fl  6*84=99*87.  B.B.  be- 
comes opaque  and  fuses  with  intumescence  in  the  inner  flame  to  an  enamel.  With 
little  soda,  a  blebby  glass.  From  the  emerald  mines  of  the  Ural  with  chrysoberyl  and 
phenacite. 


EPHESITE,    J,  X.  Smith,  Am.  J.  Sci.  [2],  xi,  69. 

Lamellar,  and  resembles  white  kyanite.  Cleayage  difficult.  Scratches  glass  easily. 
G.=316 — 8*20.     Color  pearly- white. 

Ocmipontum, — ^Analyses  by  Smith,  (loc.  cit.) : 

^i  ^  Ca  te  Iff  a  and  a  litUe  &   £[ 

1.  31-64  67-89  1.89  1*84  4*41  8*12=100*19. 

2.  80-04  66-46  2*11  1*00  4-41  8-09=97-07. 

The  oxygen  ratio  deduced  for  the  protoxyds,  peroxyds,  silica  and  water,  is  1 :  16 
:  9  :  2.  From  the  emery  locality  of  Gumuoh-dagh  near  Ephesus,  on  specimens  of 
magnetite. 

Probably  related  to  Margarite,  near  which  it  is  placed  by  Dr.  Smith. 


KON-MAGNESIAN  HYDEOUS  SILICATES. 

1.  Oxygen  ratio  of  loses  and  silica  1:1^1:3/  of  -py^otoxyds 
and peroxydsj  1  :  1  ^  1  :  2^,  rarely  tol  :  3. 

I.  PYROPHYLLITE  SECTION.    Oxygen  ratio  between  bases  and  silica,  1 :  8 
to  1  :2i. 

Pyrophyllite,  Xi  §i*+lifl. 

Anthoaidekitb,  Fe  Si*+fi. 

II.  PEC TOLITE  SECTION.     Oxygen  ratio  between  bases  and  silica  augitoid,  or  1  : 
2,  varying  to  1 :  2^. 

APOPHYLLITE  GROUP,  IL     Apopuyllite,  f (Oa,  iSfa,  fl)«Si«+fl. 

LAUMONTITE  GROUP,  IV.     Pjcctolitb,       (Ca,  ]?ra)*Si»+ll. 

Okenite,         f(Ca,  fi)»Si«+Hfl. 

Laumontite,     (iCa«+iSl)Si«+3fl=:ft»,  »)§i«-f  8^. 

fCATAPLEIITE,    (i&'+fZr)Si«+2fi. 

DIOPTASE  GROUP,  VI.  Dioitase,         Cu»Si«+8fl. 

[ClIRYSOCOLLA,  Cu'Si'+Ofl. 

PYR08M.U.ITE,   (jf^c,  3Sln)*5i'+i(I''«'Cl'+Fefl«  >. 
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blende  or  magnetic  iron  ore  in  Xormark  in  Sweden,  and  of  a  dark  color,  at  tbe 
Botallack  mine  in  Cornwall,  where  it  also  occurs  massive,  forming  a  peculiar  kind  of 
rock  with  garnet  and  toonnaline  ;  also  at  Thorn  near  Ehrenfriedersaorf  in  Sazonj, 
and  called  Thumite  and  Thummerttein.  It  occurs  with  gray  cobalt,  near  Coquimlw, 
Chili ;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase ;  also  at  Wales,  Maine. 
Azinite  admits  of  a  high  polish,  but  is  deficient  in  delicacy  of  color.  It  wm 
named  from  c^im,  an  axe,  u  allusion  to  the  form  of  the  crystals. 


Hard 


lOLITE.     Dichroite.    Peliom.    Steinheilite.    Cordierite,  U.    Sapphire  d*< 

Fahlunite. 

Trimetric.     In  stout  prisms  often  hexagonal.     0 :  11=150°  49', 
0:1  =  132°  12',  /:/=60O50',   and   119°  lO',  is  :  a8=120^5(K. 


o            1 

i 

n 

i 

t\ 

1 

ii 

tt 

^ 

It  \ 

406 


Obsenred  planes. 

Cleavage :    O  and  n  indistinct.     Crystals  often  transversely  di- 
vided, or  foliated,  ])arallel  with  O.     Also  massive,  compact. 

IL=T— 7-5.  G.=2-5J^G1S  Greenland,  Stromeyer ;  2-65— 2-6643. 
Iladdam,  Tliomson ;  Ostgotliland  2*64,  Siidennanland  2-61,Schutz. 
Lustre  vitreous.  Color  various  shades  of  blue,  light  or  dark,  smoky- 
blue  ;  often  deep  blue  alongj  the  vertical  axis,  and  brownish-yellow 
or  yellowish-gray,  peq)endicular  to  it.  Streak  uncolored.  Trans- 
parent— translucent.     Fracture  subconchoidal. 

Composition.—^*  Si*-f 3fi  Si,  Bert  =(iS«-ff  il)  §i;=Silica  49*6,  alomina  33-8, 
magnesia  8*7,  protoxyd  of  iron  7-9. 

Analyses:  1,  2,  3,  Stromeyer,  (Unters.  829,  481);  4,  6,  Schuti,  (Pogg.  liv,  565); 
6,  Scheercr,  (Pogg.  Ixviii,  319,  mean  of  two  analyses);  7,  Thomson,  (Min.  i,  278): 
8,  Jackson,  (this  Min.  2nd  ed.  406,  and  Geol.  Rep.  Kew  Hampshire,  184) : 


§i 
48-35 
4917 
60-25 
48-6 


1.  Bodenmais, 

2.  Greenland, 
8.  Fahlun, 

4.  Ostgothland, 

5.  Sadermannland,  49-7 

6.  Krageroe,  50*44 

7.  Haddam,  a.        4962 

8.  Unity,  Me.  48  15 


SI 
81-71 
3811 
82-42 
30-5 
82-0 
82-95 
28-72 
82-50 


fig 
1016 
11-45 
10-85 

8-2 

9-5 
12-76 

8-64 
10-14 


]([n 
0-33 
0-04 

01 
01 

1-51 

0-28 


8-32 

4-34 

4-01 

10-7 


0-59=99 -46,  Stromeyer. 
1  •20=99-31,  Stromeyer. 
1-66,  Mn  i>-68=99-87,  Strom. 
1-5,  un dec  0-2=l(K)-8,  S. 


6-0Ca0-6,ign.  21,und.  o-6=100-6,S. 

fll-02,Fe;-07,Call2=99-86J?. 

11-58     ,  Oa  0-28=10<)-30,  Thom. 

7-92     0-50=99-49,  Jackson. 


B.B.  fuses  slowly  on  the  edges  to  a  blue  transparent  glass ;  with  borax  forms  a 
clear  bead.     In  powder  attacked  by  concentrated  acids,  but  not  perfectly  dissoWed. 

lolite  is  met  with  at  Bodenmais,  m  Bavaria,  occasionally  in  i)€rfect  crystals  l^in. 
thick.     This  variety  has  been  called  peliotn,  from  its  smoky-blue  color,  from  «Xi#f . 
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left  be  added  to  the  bases,  Ave  bavc?  i5fi+U/SiH-lufl=5li''Si'-f  l*j|l:^fe'rir-h2ll, 
which  last  k  probably  the  true  Poriuula  of  the  species,  and  seems  to  require 
that  Apoph)  ilite  should  be  arranged  in  the  Pectolita  Section,  where  we 
place  it  jtrovifiioiKdly. 

In  Okenih  the  ratio  of  the  oxygen  of  the  bases  and  sihca  is  1  :4,  a  ratio  un- 
known in  the  Anlijdrous  Silicates,  except  in  Petalite.  The  prismatic  angle  122^ 
19'  is  so  near  that  of  llornblende  tliat  we  may  suspect  an  approximation  in 
form  under  the  Monoclinic  Bystem.  Jf  ^S  be  considered  as  acting  as  a  base,  the 
formula  is  then  of  the  Augite  type,  {ratio  1  :  2) ;  and  on  this  ground  the 
species  is  placed  nenr  Pectolite.  Rtise  recognizes  the  ratio  1  i  2  for  the 
silicate  of  lime  in  his  formula  of  Oken it e^Cu'Si'+2ft*Si. 

PyrophyUite  has  the  ratio  and  probably  the  form  of  Talc,  although  dif- 
ferent in  containing  no  protoxyds  ;  it  pertains  to  a  section  parallel  with  that 
of  Talc  in  the  Magnesian  Series. 

A  cx>asiderable  group  of  so-called  species^  related  to  Kaolin  or  Halloysite, 
might  be  here  added.  They  are  the  direct  result  of  the  decomposition  or 
alteration  of  other  species^  and  have  already  been  mentioned  under  tlie  spe- 
cies from  which  they  are  derived.     They  are  as  follows: 

Under  Pyroxem^  Cimolite,  (p.  1 65),  Palagonite,  (p,  1 66).  Under  Feldspar, 
Kaolin,  (p.  249),  Tuesite^  Sraelite^  Lithomarge,  Myelin,  Melopsite,  (p. 
250),  Pholeritc:,  flalloysite.  Smectite^  Lenzinite,  Samoite,  (p.  251),  Bole, 
Ochran^  Col  1  y rite,  Pipestone,  Agalmatol it e,  (p.  252}.] 


I.  PYROPHYLLITE  SECTION. 

PYROPUYLUTF;  Hrrmann, 


Foliated  like  talc ;  oftc^n  radiated  lamellar, 
n.^1.     G.=2'T— 2-8;  2-785,  Berlin.     Lustre 
tn  greasy  ^  /    ^  _    , 

oclire-yellow,      Siibtransparent — j^nbtraTiBluceiit. 
tiexible. 


Iiearlj,  inclined 
_  ^ ^^    ^  >rownisli-grecn, 

Tliiu  laniiriw 


CompoJti^'on,— ^iSi'-hli^&^^ilicft  dT"?,  lihimina  25  «,  wnter  6'7  ;  or  Xl*Si*+;ift= 
Sili<*ii  65'2,  iihimiiiA  20*6,  wnter  6*2,     Aiifilyeos:   1,  IIcrmftiin»  (Pogir.  xv,  592) ;  2, 
fimeUbcrg,  (Ixviii.  518);  3,  4,  Sjogren,  (Ufv.  K.  V,  Ac.  Forli,.  1848,  110) : 

6fl2.  iiWer  fra^r^^l  00-67.  Ilcrm. 
5*69,  Ca  0-8C>=99'48»  Rarnm. 
5*82,  Ca  0-66,  Mn  0-6<>=lUltH>,  Sj. 
71>8,  &i  0'69,  fin  a*Oll=5:lOO'»6.  Bcr. 

Prom  HennRTiri'ft  annlysie  comt>»  the  formula  Ag'Si'-f-GXlSi'-j-SlSr. 

B.Ii.  alone  fiwelU  up  atid  siprcnd^'  OQt  into  fiin-likti  shapcf^p  and  increases  to  twenty 

Qdi  iU  former  bulk  lofusihle  Wirli  sotla  it  forms  a  clear  yellow  plnss.  Witli 
oobalt  solution  it  a«9ume»  a  tine  bluo  color.     Partinlly  etoluble  in  ^ulpliurio  acid. 

PyrophyUite  occuru  in  the  Llraliau  mountains,  between  Pyscbminsk  and  Bcresof  i 
kt  Weiitan  a,  Sweden,  etc  It  was  considered  a  radiated  talc,  AUo  found  in  Cot  ton- 
■lona  Mouaiain,  Montgomery  Co.,  N.  C,  in  white  stellate  aggre^tionB. 
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8i      21  9e        &       ftg     fi 

17.  Krageroe,  Asp.     5040  82*88       2-34    801     6-73=99-86,  Scheerer. 

18.  Brakke,  Pros.      40*94  28*79       6*96*  18*78    7*88,  An  0*82,  I*b,  Co,  Ct, 

Co,  0*50=98*62.  ErdiiiAiuL 

19.  Fahlun.  Weis,       58*69  21*70       1*48    4*10    8*99    fi  and  NH»  8*20.  An 0*68,  l^t 

0-68,  i^D  0*8=100-72,  Wacht 

20.  Helaingfow,  Pifr.  48*98  28*98       6*80     1^05     2*90t>  fll5*47,  ^a  1*86=99*48, Nord 

21.  Fleimuer,  Liebn,   44*66  86*61        1*76     9.90     1*40   fl  fl  4*49.  Sa  0*92=^99*68,  JL 

22.  "  "  44*46  88-76F?    2*26    6*46     tr,  '*  4*76«,Sa2'79,Ca 

1*68=101^)3,  T.H. 
*  Reclconed  as  protoxyd  by  Erdmann.  *»  With  magnesia.  *  Losa. 

Pinite  includes  the  alkaline  varieties  of  altered  iolite,  (analyses  1  to  9).  In  6 
or  12-sided  prisms;  cleavage  often  indistinct,  sometimes  basal ;  color  gray  to  gray- 
ish-green or  brown.  H.=2*#.  Analysis  6  corresponds  in  formula  to  iolit«-f-^; 
7,  8,  9,  iolite  -{-Sti,  Marignac;  6,  to  iolite  +3tl  5i'-|-6lt,  Rammelsberg.  RR 
whitens  and  fuses  on  edges.  Occurs  in  Auvergne  at  the  Puy- de-Dome,  in  decom- 
posed feldspar  porphyry ;  at  Schneeberg  in  granite.  Oosite  related  to  pinite  is 
m>m  near  Baden. 

Fahlunite,  Hisinger,  (AnaL  10,  II),  Bonsd&rffite  or  Hydrous  Iolite  o/*  Bonsdorff, 
(AnaL  12),  Esmarlkte,  Erdmann,  (AnaL  18),  Chlorophyllite,  Jackson,  (AnaL  14). — 
These  are  very  similar,  occurring  often  in  large  6  and  12-8ided  prisms,  the  form  of 
the  original  iolite,  (sometimes  6  inches  across),  with  basal  cleavage  usually  perfect 
and  sometimes  micaceous.  Folia  brittle.  Color  gray  or  grayish -green,  greenieh 
brown,  dark  olive  green.  Lustre  pearly.  G.  in  Fahlunite  2*6 — 2*79;  in  Esmar- 
kite  2*709  ;  in  Chlorophyllite,  2*705.  B.B.  fuse  only  on  the  thinnest  edges.  Bons- 
dorffite  and  Fahlunite  correspond  to  Iolite-f-6it ;  Esmarkite,  to  Iolite+8fl ;  Chlo- 
rophyllite to  Iolite-|-2£[ ;  but  the  water  is  not  constant,  and  the  varieties  are  not 
distinct.  Fahlunite  occurs  with  iolite  at  Fahlun  ;  BonsdorMte  at  Abo  ;  JSsmarkite 
is  from  near  Brevig ;  Chlorophyllite  from  Unity,  Me.,  and  Haddam,  Ot. 

Oigantolite,  Nordenskiold,  (AnaL  16,  16). — Forms  and  cleavage  as  in  the  last;  H. 
about  8 -6,  but  on  cleavage  surface  2 ;  G.=2*862— 2*878.  Greenish  to  dark  steel- 
ffray ;  between  vitreous  and  waxy,  approacliing  submetallic.  Formula  if  part  of  the 
iron  is  peroxyd,  (Pe  2-83,  ;^e  11*61),  equivalent  to  Iolite  -fsfi.  B.B.  fuses  with  in- 
tumescence to  a  light  greenish  slag.  From  Tamela,  Finland,  in  a  gneissoid  granite. 
Crystals  large. 

Aspasiolite,  Scheerer,  (AnaL  17).  In  prisms  like  the  preceding,  but  cleavage  l«s 
distinct.  II.  =3 -6.  G.=2*764.  Greenish  gray  to  whitish.  Lustre  weak.  Com- 
position, Iolite -f^lcl  5i*+6D[.  B.B.  infusible.  From  Krageroe  in  Norway,  with 
quartz  and  iolite. 

Praseolite,  Erdmann,  (AnaL  18).  In  prisms  with  basal  cleavage,  like  the  above. 
Green,  with  lustre  greasy.  Fracture  flat-conchoidal  and  splintery.  H.=8-5.  G.= 
2'754.  Composition  if  tne  iron  is  peroxyd,  Iolite-f-3fl,  Rammelsberg.  B.Bw  fuses 
on  thinnest  edges  only  to  a  bluish  green  glass.  From  Brakke,  near  Brevig,  Norway, 
in  granite. 

Weissite,  (Anal.  19).  Similar  to  Fahlucite.  Color  blue,  green.  G.=2*8.  Formu- 
la given,  R'§i'-|-2fi  Si*.  From  Fahlun,  occurring  in  clilorite  state  in  masses  a# 
large  as  bazlenuts. 

Tennant  has  analyzed  a  mineral  from  Canada  East,  (Rec  Gen.  Soi.,  1886,  May, 
882),  which  has  the  composition  of  Weissite,  affording  Si  55n>6,  Xl  22*60,  Ag  6*70, 
te  12*60,  An  trace,  Ca  1*40,  fl!  2*26=99-60.     A  relation  to  Weissite  is  doubtfuL 

Pyrargillite,  Nordenskiold,  (Anal.  20).  In  prismatic  forms ;  cleavage  not  distinct 
H.=3'6.  G.=2"6.  Partly  black,  or  bluish,  liver-brown  ojp  dull  red,  and  dull  resin- 
ous. Odor  argillaceous.  Composition  given,  It  Si-{-ilkl  Si4-4ll.  B.B.  infusiUe, 
becoming  a  little  glazed  in  a  strong  heat.  Soluble  in  muriatic  acid.  Near  Helaing- 
fors,  Finland,  in  granite.     Pyrargillite  is  referred  to  altered  iolite  by  Bischof. 

Liebenerite,  (AnaL  21,  22).  In  6-sided  prisms,  without  distinct  cleavage.  H.=8*6. 
0.:=2*814.  Greenish-gray  and  somewhat  greasy.  Fracture  splintery.  Formula 
given  S*Si'-|-6Xl5i+6lt.  B.B.  whitens  and  intumescee,  but  does  not  fuse.  From 
a  red  feldspar  porphyry  at  Mt.  Viesena,  Fleiraser  Valley,  in  porphyry.  Von  Hauer 
states  that  his  specimen  had  no  appearance  of  alteration.  Tne  reference  of  this 
mineral  here  may  not  be  correct. 
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Si      Oil        ^       ]&      ITF 
Uto.  6218  24-71    6^27    lt>'2U  0'82  (=4*82  Cft  flTJOBil)er90'18,  R 

Faroe,  T*tMeli(e,  62'88  24-98  5'87    16  2t>  0*64(s=3-68  Ca  fluoen)^=09"57,  B. 

.  Aiidreftsberg,  51*88  26-86  4*90     mid,   F  1-28,  Ramni. 

*'  50*20  24-62  nnd.    und.  F  1  09,  Rftnirn, 

Raduuthftl,  G, =1*961 »  62-44  24 TJ   4-76    16^3   Co  fltiosil.  143  (=0  46  F.)  B, 
Michigan,    G.  2*3u&,     52*70  23-36  4'96   16-00   Ca  F  l-86=98ft6,  Jiwbjoii. 
Nora  Scotia,  62-60  24  88   6*14    16*67    F  I-71  =  lol.  Reakirt 

L,  Superior,  G.=2-37,  5208  26'30  4-93  1592  0'9«=t)P19.  Smitli. 
i  Yields  mucli  water  in  a  matrasd^  and  in  an  open  tube  some  fluorine;.  B.B.  exfoli- 
»,  and  ultimately  funes  to  a  white  vesicular  glam ;  in  an  open  tube  usually  Jiouie 
_  iroflnoric  aeid.  Melts  easily  with  borax,  and  the  saturutod  solution  l>eeonie« 
filk-white  on  flaming.  In  oitrio  acid  in  powder  it  aeparatvB  into  flakes  and  becomea 
'pQiperf«H'tly  gelatinous  and  e abt ran e parent 

'  The  teuatite  of  Breweter,  from  Faroe,  haa  a  cubifi&l  form,  and  on  optical  oxamiuA' 

'im,  exbibita  a  tesselated  etructure.     Oxkavrrite  is  a  pale  green  Taricty  from  the 

bftver  springs,  near  HuBayick  in  Iceland*  where  it  occurs  on  calcified  wood  \  it  ia 

aeraUy  i ndlatinctly  cryBtaltieed  and  Iratit^luceni,     Albin,  of  Werner,  i»  a  white, 

iqtie  rariety,  found  at  Auaaig  in  Bohemia,  asBociated  with  iiatrolite. 

[Greenlftod,  Iceland*  the  Faroe  Islands,  Poormh  and  Ahmednug^ar  in  HindoataTi, 

jlbrd  fine  apecLmenB  of  apophyUite,  coating  cavitiea  in  amygdaloid,  and  aBaociatod 

Hill  cbmlcoaony,  atilbite,  ehabazito,  <Iec.     At  Anidreaaberjtr,  m    silver  veins,  travera- 

E  gray-wack«  dato ;  in  the  Bannat,  associated  with  Wollafltonite ;  in   Fifeshire, 

tb  magnetic  iro&  ;  at  Uto  iu  Sweden  ;  at  Puy  de  la  Piquetie  in  AuTergne,  in  a  ter 

J  limestone,  near  intruded  basaltic  rocks;  at  Dalecarlia,  Sweden  ;  in  the  Tyrol, 

near  Frombach ;  Orawicxa,  Hungary ;  near  Nertachinsk,  Siberia ;  in  New  Holland  ; 

the  Valencian  Mines,  Mexico* 

In  America  it  hag  been  found  at  Peter's  Point  and  Partridge  Island,  in  Uie  Basin 
of  Bfines,  Nova  Scotia,  both  massive  and  crystalliJted.  presenting  white,  reddish, 
ind  greenish  colors,  and  associated  with  laumonite,  llionieonite,  and  otlier  min- 
arals  of  trap  rocks.  Good  crystals  oecur  in  greenetonc  at  Bergen  Hill,  N.  J,,  asso- 
eiated  with  analcime,  pe<jtolite,  sttlbite,  datholite,  etc.  It  is  al^o  found  at  Gin  Cove, 
near  Perry,  Maine,  with  prehnite  and  analeime  in  amygdaloid  ;  at  the  Cliff  Mine, 
^Lake  Superior  region,  (f,  470.) 

^KApopbyllite  was  so  named  in  allusion  to  its  tendency  to  exfoliate  under  the  blow- 
^Bpe,  from  an-a  and  ^nXAor,  a  leaf.  Its  wltitieh  pearly  iij«pcct  resembling  the  eye  of  a 
^nsh  after  bolting  gave  rise  to  the  name  Ichthyophtkalmite,  from  <;^^(,  Jiih,  and 

fc»!LE,  Widier»hau9en^  Yulk.  Gest.  897.  Djmctric  und  pyramidal,  like 
Angle  of  pyramid  about  96 '*.  Cleft  vago  ba«al,  perfect,  IL=6.  G,= 
:  iF,  ,-t.  ._  (jior  olive  green,  CotnpoHtion. — ^Analvsia  by  Waltershaysen,  (mean  of  two 
analyses,  loc.  cit.),  Si  52  07,  3tl  1-64,  Ca  20-A7,  ^Ag  0*83,  Pb  3'40p  jTa  <r66,  J^  3*77, 
Sand  0  17*14=99  87. 

The  mineral  contains  some  carbonate  of  lime  intermixed.  From  Iceland.  The 
erjatala  are  1  to  1|  millimeten  long.  Closely  resembles  apophyllite,  and  may  be 
thiat  species. 

GTBOLTn.— The  OyroUte  (or  Gurolite)  of  Anderson,  (Phil  Hag.  [4],  i.  101),  from 
Skye,  it  very  near  Apoph^llite.  It  occurs  in  spherical  concretions  having  a  lamel- 
lar radiate  structure,  wbfte  and  pearly  ;  IL^3 — 4 ;  like  ApophyUite  before  tha 
blowpipe  and  with  acids.  Analysis  afforded  5i  50-10,  *l  1*48,  Ca  33*24,  MgO*18, 
S  14-lS:s99*78;  giving  approximately  CaSi-hH^*  {^^  more  nearly  liS). 


PECTOLITE.     Pektolith,  KoMl,  Kastner^s  Arehir,,  xiii.  886.  »▼,  841.     Osmelite^ 

K  Breit    Wollaatonite,  Thorn. 

^K  Monoclinic,  and  near  Wollaatonite  iti  angle,  (Gref»  and  Lrettsom)* 
Cleavage  :  orthodiagonal,  perfect.  Twing  parallel  to  it  common. 
In  aggregated  aelctilar  crystak,  or  fibrons  massive,  radiated  ar 
stellar. 

IL=i5.      G.=2'68 — 2*74.      Lustre   of  the  surface  of  fractare 
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I.  Observations  of  Silliman^  Jr, 
1.   ArMrican  Muscovite  arid  Lepidolite  ;  Angle  from  66®  to  7tf®. 


1.  New  York  IsUnd,  4  m.  from  City,  violet  gray,  containing 

black  grains, 

2.  Royalston,  Mass.,  dark  brown,  fine  crystal, 

3.  ib.  ib  ib.  ib.  another, 

4.  Pennsbnry,  Penn.,  smoky  brown,  striated, 
6.  Philadelpnia,  Penn.,  greenish  gray,  banded, 

6.  ib.  ib.     near    Fairmomit,  smoky  brown;  re- 
sembles No.  4, 

7.  Oxford,  Maine,  light  brown, 

8.  Monroe,  Conn.,  brown  with  patches, 

9.  Royalston,  Mass.,  violet  brown ;  in  thick  plates, 

10.  Local  ?  greenish  fray ;  in  crystals, 

11.  Falls  road,  2^  m.  from  Baltimore,  transparent  brown, 

12.  Near  EUicott's  Mills,  Md.,  ib.  ib., 

13.  "  Jones  Falls,"  near  Baltimore,  blackish  green ;  symmetri- 

cally banded, 

14.  Greenfield,  Conn.,  greenish  yellow, 

16.  Haddam,  Conn.,  (^^rry  Hill),  clear  brownisli  green, 
16.  Grafton,  New  Hampshire,  light  brown,  transparent, 
VI,  Unionyille,  Penn.,  white.  Corundum  locality, 

18.  Ac  worth,  N.  H.,  greenish  gray,  in  granite, 

19.  Grafton,   N.  H.,   another  specimen,  light  brown,   with 

quartz  and  tourmaline, 

20.  Templeton,  Mass.,  transparent  brown, 

21.  Orange,  Mass.,  ib.  ib,    beautiful  crystals, 

22.  Willimantic  Falls,  Conn.,  brownish  green,  transparent  in 

granite, 

23.  Peunsbury,  Penn.,  brown  crystals  ;  another  locality. 
24w  Royalston,  Mass.,  dark  brown ;  2d  locality, 

25.  Grafton,  N.  H.,  light  brown  ;  8d  specimen, 

26.  Middletown,  Conn.,  brownish,  felaspar  quarry, 

27.  Chester,  Hampden  Co.,  Mass.,  greenish  white, 

28.  Norwich,  Mass.,  greenish  yellow ;  Si>odumene  locality, 

29.  Pennsburv,  Penn.,  (3d  local.),  brownish  green, 

80.  Goshen,  ^foss.,  greenish  yellow,  with  spodumene, 

81.  Greenfield,  N.  Y.,  brownish ;  Chrysoberyl  locality, 

82.  Haddam,  Conn.,  brownish;  in  large  plates, 

33.  Gouverneur,  N.  T.,  brownish- white,  in  boulder, 
34b  Templeton,  Mass.,  (2dspec.,^  transparent  brown, 
85.  Leiperville,  Del.  Co.,  Pa.,  faint  ^eenish,  plicate<l, 

36.  Jefferson  Co.,  N.  Y.,  greenish ;  in  a  boulder, 

37.  Hebron,  Maine,  light  brown,  transi>arent, 

88.  Norwich,  Mass.,  yellowish  ^recn  transparent ; 

39.  Haddam,  Conn.,  ib.        ib. ;  Columbite  locality, 

40.  E.  Chester, Westchester  Co.,N.  Y.,  yellowish  green  boulder, 

41.  Paris,  Maine,  ib.  ih., 

42.  ib.         ib.,  ib.  ib., 
48.  Brunswick,  Maine,  whitish  brown,  silvery, 

44.  Gouverneur,  N.  Y.?  fair  rose  color  ;  no  lithia, 

45.  Paris,  Maine,  whitish  green  ;  with  green  tounnaline, 
40.       ib.         ib.  ib.     another, 

47.  Oranjje,  N.  H.,  gray,  with  flattened  tourmaline,  quartz  and 

feldspar, 

48.  Pouual,  Maine,  nearly  colorless  ;  lithia  ?  mica. 


Apparent  Ansto. 

56<>  20'-66O  40' 

67®  80' 

68«-69° 

69<> 

60®  80'-61® 

60®-62®  SO' 

62®  42'-63® 

64®  80'-«6®  ^^y 

66® 

65®  30'-66® 

65®  80'-fl6®  40' 

66®  80' 

66®  15'-«6®  SO' 
66®  80'-67® 
67® 

67®  80' 
67®-67®  28' 
67®  15'-67®  80' 

68®  6'-68®  20' 
69®  S0'-69®  40' 
69®  80'-69®  40' 

69®  30'-69®  50' 
69®  27'-70® 
69®  40'-70® 
6y®-69®  80' 
70®-7(»®  80' 
70®-70®  30' 
70®  30' 
70®-70o  80' 
70®-70®  30 
70®  45'-71' 
70® 
70® 

70®  16' 
7n®  30'-7l® 
7l®-:i®  .-iO' 
71®  40'-71®  50' 
71®  45' 

71®  30'-7l®45' 
71®  80-72® 
72®  15'-72®  80 
72®  30' 

72®  .37 '-7  2^  50' 
78®-73®  5' 
74®-74®  80' 
73® 

73®  74' 
74®  50-75' 
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1  :  1=133*=^  26'.  it  ;  -1=130°  17'- 

-1  :  -1=119°  26'.      it  :  -2i=125°  41'. 
a  :  1=113°  17'.  O :  ^2t=122°  59'. 

Also  colnmnarj  radiating,  or  di- 


LAUMOKTITE,  Hauy,    Lomonite,  W.     Lnumonite.     EiffloT^acing  Zeolit*. 

Monocliiiic.    C.=6S°  40',  /:  7=86'^  16^  0  :  li=151°  9' ;  a  :  // : 
^=0*516  :  1  :  0'8T27*   In  form  related  to  aiigite.   Observed  plane8, 
^,  Z,  a,  1,  -1,  -21 
O  :  1=148°  22'. 
0 :  7=104°  20'. 
O  :  U=10r  20'. 
leavage :  ii  perfect ;  also  7 
■^ergent. 

H.=3'5— 4.  G.=2-29— 2'36.^  Vitreoug,  inclimng  to  pearly 
upon  the  faces  of  cleavage.  Wliite,  paasing  into  ytdmw  or  gray, 
sometimes  red ;  streak  iin colored.  Transparent—translucent ;  be- 
comes opaque  and  usnallj  pulverulent  on  exposure.  Fracture 
scarcely  observable,  uneven,     Not  very  brittle. 

iftlomitm  idia,  lime  11-9,  water  16*a=100. 

Analyse:  1,  2,  Diifp^noy,  (Ann,  d.  Mines,  [3],  viii,  50S);  8,  ConneT, (Edinb,  Joar, 
182:*,  U82) ;  4,  6,  BaIkj  and  Deltfs,  (Pojjg.  Ann,  lix,  389);  6,  Malftguti  und  Diinwher. 
(Ann,  4  Mines,  [4],  ix,  825);  7,  N.  J,  BtsrUn,  (Pogg.  Ixxviu,  416);  8»  Scott,  (Jftme- 
aon's  J.,  Oct.  1862,  Lui,  284) : 

15-05=99'86,  DuMnoy. 
16  16=99*10,  Dqfr6noy. 
14'92=9S-72»  Conuel. 
i4-2aElCK>'8,  Bubo. 
15*17  (bs8)=.ltX),  Delffs. 
16-66^100,  M.  and  D. 
14-02, 3Pe  ti*9e=100*I8,  B«rUn. 
14-64=:1 00-80,  Seott 

B.B.  intunidficee  and  fiiB«e  to  a  frothy  inaea.  With  borax  forms  a  traneparent 
l^lohole.  Gelntinizea  with  nitric  or  omriatic  acid,  bnt  not  affected  by  atilpburie 
acid,  UfileN*  heated. 

Laticnoritito  occurs  in  the  cavities  of  amygdaloid,  ulIbq  in  porphyry  and  syenite, 
And  occaBiunally  in  veiUB  traverving  clay  elate  with  ealcite.  It  was  firtit  observed 
in  1785,  in  the  lead  niinea  of  Hnelgoet  in  Brittany,  by  GiUet  Laumont^  after  whom 
it  is  named. 

Ita  principal  loealities  are  at  the  Faroe  lalanda,  Bislco  in  Greenland,  in  Bohemia 
at  Eulo  in  clay  slat^j,  St  Gothard  in  Switzerland,  the  Foeea-tha)  in  large  maBaee 
exhibiting  a  radiated  strncture,  Hartfield  Moss  in  RenfreWBhire,  accomjmnyiog 
•  nalcime,  the  amy^'daloidal  rocks  in  the  Kilpatrick  hills  near  Glasgow,  ana  in  sev- 
eral trap  rocks  of  tlie  Hebrides,  and  the  north  of  Ireland 

Peters  Point,  Nova  Scotia,  affords  fine  Bpecimena  of  this  species.  It  is  there  li- 
koiated  with  apophyllite,  thoirjsnnite,  an^l  other  Bp&cieB  of  this  family.  Also  found 
k  good  specimens  at  Phipfl burg,  Maine,  and  the  Charlestown  qoarries,  Mass.,  in 
^neiss;  also  sparingly  at  Bradleysville,  Litchfield  Co.,  Conn,,  near  n  paper-mill,  in 
S»iTow  seams  in  gueiss ;  and  at  Sotithbury,  Conn.,  a  little  eoat  of  the  village,  on 
the  land  of  Mr.  Stiles.  Abnndant  in  many  places  in  the  copper  veins  of  Lake  Supe- 
rior in  trap  and  on  L  Royal ;  on  north  ehore  of  Lake  Superior,  between  Pigeon  Bay 
'^nd  Fond  an  Lne.  Fotiml  nl^o  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  dntholite, 
»fK»phvllit*;.  <te. ;  »puriuifly  nt  Phillipstowii,  X.  Y.,  in  filtUpar  with  stilbite  and  at 
^[ilum\)ta  bridge^  near  Philudetphia. 


ii 

£l 

Ca 

L  Phipsburg,  Me, 

51-98 

2113 

11-71 

a.  Corinayeor^ 

60'88 

21'4Ji 

1M4 

S.  Skye, 

52-04 

2M4 

10  412 

4. 

62  80 

22-80 

12'(X> 

6. 

6M7 

21-28 

12*48 

0^  Huelgoet,  a^SaOQ, 
7,  jr^,lJpada. 

62-47 

22*5*J 

941 

6161 

19-0*1 

12'58 

8.  LStorr, 

68-05 

22-94 

9*ft7 
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IL  Observations  of  Senarmont* 


(1.)  Mieat  whose  optical  axes  are  sihMted  in  the  tkametral plame  aftks  lomgtr 

diagonaL 


1.  Odontohelon,  Daouria;  gangne  dolomite  and  diopdde ;  brown;  eryit  1-  1* 

2.  Loc f    HezagoniJ ;  transparent ;  brown,  a  little  greenish,  1-  1* 

8.  Loo. f    Hezag: ;  transparent;  clear  brown,  1- S^ 

4.  Loo. f    Hezag. ;  transparent;  copper-coloi«d,  f-  4° 

A.  Ceylon.    Hezafl^;  transparent;  clear  green,  nearly  colorless,  ^4^ 

6.  Philadelphia.    Transparent ;  clear  olive-green,  07-W® 

1.  Siberia,  in  white  quartz.    Silvery,  impei%  transparent,  07-68® 

8.  Zillerthal,  in  albite.    Silvery,  imper£  transparent,  58-59® 

9.  Arendal,  in  a  feldspathio  rock.    Transparent ;  pale,  68-59® 
10.  Loc. f    Transparent ;  gray,  rhombs,  58-59® 

II.  Loo.  — .  He««. ;  { ::isjrp^ffir""*  ^ 

12.  Loc f    Transparent;  clear orown,  58-69® 

18.  Conzeran  f    Silvery,  greenish-gray,  witii  conoave  snr&ee  of  deavagie,  80^ 

14.  St  Gothard,  in  qoartzose  gneiss ;  hezag. ;  silvery ;  clear  gray,  80^ 

16.  Miask.    Transparent;  clear  olive  green,  88-8S® 

18.  Ekatherinenbnrg.    Transparent ;  clear  pale  rose,  88-M® 

ai.  Schetank.    Lnperfectly  transparent ;  rose-colored,  67® 

28.  Brittany.    Transparent,  rhombic  octahedrons ;  blond,  68® 

24.  Kimito.  Finland.    Rhombic  octahedrons ;  transparent ;  dear  blonda,  67-68® 

25.  Finland.    Crystals,  silvery ;  grayish  green,  67-68® 

27.  Aberdeen.    Iransparent;  blonde,  68® 

28.  Ekatherinenbnrg.    Rhombic  prisms  in  feldspar ;  cryst;  transparent; 

nearly  blonde,  66-70'® 

.9.  Loc  _f    Colorle-;  but  afford.  {  1^:^^:^^;  JJ 

82.  American,  probably ;  Lepidolite  or  rose  mica,  74-76® 

88.  Alen9on.     Hezag. ;  transparent ;  grayish  blonde,  76-77® 

(2.)  Micas  vfith  the  optical  axet  in  the  diametral  plane  of  the  ehorter  diagomaL 

84^  Lake  Baikal    Hezag. ;  deep  brown  ;  transparent,  P 

85,  86,  87,  88— micas  of  unknown  locality,  1-  4® 

89.  Loc f    Hezag. ;  deep  bottle  green,  15® 

40.  Sazony.    Hezag. ;  silvery,  clear  gray ;  transp.,  maded,  44® 

42.  Zinnwald,  with  tin  ore     Hezag. ;  silvery,  greenish  blonde  by  trp.  46-47® 

48.  Loc f    Heza^. ;  transparent ;  colorless ;  50® 

44  Lepidolite;  rhombic,  55® 

46.  Piedmont.     Rhombic ;  silvery  reflection ;  g^yish-green  by  trp.  68® 

48.  St.  F^r^ol,  near  Brives.    Transparent ;  olive-green,  65® 

49.  Milan.     Hezag. ;  greenish- white ;  silvery  ;  unctuous,  not  elastic,  65® 

51.  Fossum,  Norway.     Hezag. ;  clear  olive-green,  66® 

52.  Scotland.    Brown  ;  in  larse  thick  crystals,  68^ 
54  Tarascon  (Ari^ge).     Rhomoic  ;  transparent ;  colorless,  69® 

55.  Urd,  in  graphic  granite;  octahedrons  in  quartz;  silver  lustre;  color 

blonde,  72® 

56.  Uto.    Rhombs ;  lustre  silvery ;  yellowish  blonde  by  trp.,  72-7S® 

On  examining  different  micas  pressed  between  two  plates  of  glass,  and 
subjecting  them  to  changes  of  temperature,  Senarmont  found  no  perceptible 
change  in  the  optical  axes. 

Many  of  the  micas  that  were  reputed  unaxial,  and  are  properly  biotite^ 


*  The  micas  of  doubtful  locality  in  Senarmont's  table  are  in  general   heiv 
omitted ;  but  his  numbering  is  retained. 
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DIOPTASE,  Hauy.    Emerald  Copper,  Phillips.      Emerald  Malachite. 
Kupfer-Smaragd,  W.     Smaragdo-Chalcit,  Br, 

Rhombohedral;  ^  :  ^=126o  24' ;  0  \  R= 
148°  38' ;  a= 0-5281.  Observed  planes  ;  rhom- 
bohedral, 1  {R)^  2,  -2 ;  hemi-scalenohedral  on 
three  alternate  edges  as  in  the  figure,  with  also 


Achirite, 


2'  ;  also  1'  ;  prismatic 
three  hemihearal. 

0 :  2=129°  21'. 

t2:i2=120°. 

2  :  2=95°  54'. 

2  :i2=132°3'. 

2':i2=15r. 


/3 

2'!  J 


n^  ^ 


the  last 


if: 
1»  : 
2  : 
i2  : 


i2=166*>  44'. 
i2=169°  06'. 
i2=146°  36'. 
^=137°  57'. 
^=126°  48'. 


Cleavage :  H  perfect.      Twins :    composition  face  H. 

H.=5.  G. =3-278,  3-348.  Lustre  vitreous.  Streak  green. 
Color  emerald-green.  Transparent — subtranslucent.  Fracture 
conchoidal,  uneven.     Brittle. 

Campo»i/fon.— Cu"3i'+3fl=5ilica88-8,  oxyd  of  copper  60*8,  water  ll*4=10a 
Analyses :  1,  2,  Hess,  (Pogg.  xvi,  860) ;  8, 4,  Damour,  (Ann.  d.  Ch.  Phya.,  [8],  x.  486) : 

1.  Si  86-60    Ou  48-89     S  12-29     j^'e  200=99-78,  Hess. 

2.  86-86  46-10  1162     3tl  236,  Ca  8*39,  Mg  0-22=99-48,  Hess. 
8.             86-47          60-10          1140     Pe  042,  Ca  1(5  0-86=98-74,  Damour. 

4.  88-98  49-61  11-27=99-71,  Damour. 

B.B.  decrepitates,  tinging  the  flame  yellowish-green;  in  the  outer  flame  becomes 
black,  in  the  inner  red,  but  does  not  melt.  Fuses  with  borax  to  a  ^een  globule, 
and  is  finally  reduced.  Insoluble  in  nitric  acid,  but  soluble  and  gelatinizing  in  mu- 
riatic 

Dioptase  occurs  disposed  in  weU  defined  crystals  on  quartz,  at  Altyn  Tiib6,  in 
the  Kirghese  Steppes  of  Siberia,  whence  it  was  first  brought  by  a  Bucnarian  mer- 
chant, Achir  Mamed,  after  whom  it  was  named  Achirite.  Also  found  in  the  Duchy 
of  Nassau,  between  Oberlahnstein  and  Braubach. 

The  name  dioptase  is  from  6ia,  through^  and  'onro/iac,  to  tee. 


CHRYSOCOLLA.     Kieselkupfer.      Kieselmalachit.      Copper  green.      Kupfergrun, 
Cuivre  hydrosilicieux,  ff. 

Botryoidal  and  massive,  incrusting  or  disseminated. 

H.=2 — 3.  G.=2 — 2-238.  Lustre  vitreous,  shining,  earthy. 
Color  mountain-green,  bluish-green,  passing  into  sky-blue ;  often 
brown  when  impure.  Streak  white.  Translucent — opaque.  Frac- 
ture conchoidal.    Eather  sectile  ;  translucent  varieties  brittle. 

Ctwipowfion.— Ou'Si'+6fi=Silica  84-8,  oxyd  of  copper  46-2,  water  20-6;  often 
mixed  with  carbonate  and  oxyd  of  copper.  Analyses:  1,  Ullraann,  (Syst.  tab. 
Uebers.  276) ;  2,  Kobell,  (Pog^.  xviii,  264) ;  8,  4,  6,  Berthier,  (Ann.  Ch.  Pbys.  li, 
896);  6,  Bowen,(AnL  J.  Sci.  viii,  18);  7,  Beck,  (Am.  J.  Sci.  xxxvi.  Ill);  8,  Scheerer, 
(Pogg.  Ixv,  289);  9,  C.  T.Jackson,  (Private  communication);  10,  Rammelsberg,  (J. 
t  pr.  Ch.  Iv,  488,  Pogg.  Ixxxv,  800);  11,  Kittredge,  (ib.) : 
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1. 

Uto 

47-50 

87-30 

8-20 

0-90     

9-60 

2. 

Broddbo, 

46-10 

81-60 

8-65 

1-40     

8-39 

8. 

" 

47-97 

81-69 

5-37 

1-67     

8-31 

4. 

Fahliin, 

46-22 

34-52 

6-04 

2-11 

8-22 

5. 

Kimito, 

46-36 

36-80 

4-53 

trace 

9-22 

6. 

Ochotek, 

47-19 

38-80 

4-47 

2-58 

8-36 

7. 

Abborf. 

39-45 

9-27 

85-78 

8-29 

5-06 
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fibres.  Twins  :  often  observable  by  ititernal  markings,  or  by  po- 
larized light ;  composition  parallel  to  /.  Folia  sometimee  tg^ 
gated  in  stellate,  plumose,  or  globular  forms ;  or  in  scales  and 
scaly  massive. 

Ii.=2 — 2-5.  G.=2-75 — ^3-1.  Lustre  more  or  less  pearly.  CoIot 
white,  gray,  pale-green,  and  violet-yellow,  sometimes  brown  floid 
dark  olive-green  ;  colors  different  in  axial  and  diametral  directions. 
Sti-eak  uncolored.  Transparent — translucent.  Thin  laminae  flex- 
ible and  elastic,  very  tough.  Sectile.  Biaxial ;  angle  between  die 
axes  of  polarization  45° — 75°. 

Composition.-^^*,  S)§if;  mostly  (TVK*-ffJfi)§i4.  Analyses:  1,  2,  H.  R^e, 
(Schw.  Jour,  xxix,  282,  and  Gilb.  Ann.  ixxi,  13,  and  Pogg.  i,  76);  3,  Svanbeif ,  (K. 
V.  Ac.  H.  1839,  155);  4,  6,  6,  Rose,  (loc.  cit);  7,  Svanberg,  (loc  cit);  8,  Schaf- 
hautl,  (Ann  d.  Ch.  il  Pharm.  xliv,  40) : 

HF 

0-56,  fi  2-68=101  '59,  Rose. 

1-12,  fi  l-00=98-26,  RossL 

,  F  0-72,  Al  0-85,  fl  8-Jl  & 

l-O9,fl0-98,Ti  ira<T=s99'U,K 
0-71, 1^1  •84=99-52,  Rose 
0-29,  fi  4-07,  CaO-1 8=100-88,11 

,  F  0-29,  Ca  0-82,   Pe  l-U, 

fin  2-57=90-69.  Svaiiber^ 

8.  i^MC^«t>,  47-95     34-45     1-80      (V72  10-75     ,  t  0-85,  €r  8-95.  Sa  0-87, 

Ca  0-42=l(K)-76,  Sdbat 

In  analyses  2  to  6  the  oxygen  of  the  protoxyds,  pcroxyds,  and  silica  has  the 
ratio  1  :  12  :  16;  or  as  nearly  1  :  12  :  16^^,  which  gives  for  the  oxygen  ratio  for  the 
bases  and  silica  4  :  5,  and  affords  the  above  formica. 

The  Abborforss  mica  (No.  7)  gives  closely  the  ratio  2  :  9  :  12. 

Analysis  No.  8  lias  nearly  the  ratio  1:9:12.     The  formula  corresponding  woiild 

B.B.  fuses  with  some  difficulty  to  a  grayish-yellow  blebby  glass.  Dissolfc; 
easily  with  borax  and  salt  of  phosphorus,  leaving  with  the  last  a  silica  skeleton. 

The  variety  composed  of  scales  arranged  in  plumose  forms  is  caUed  plumoH 
mica  ;  and  that  witn  a  diagonal  cleavage, /)n>ma/tc  miecL, 

Mica  is  one  of  the  constituents  of  granite,  and  its  associate  rocks,  gneiss,  syenite, 
and  mica  slate.  It  also  occurs  in  more  recent  aggregate  rocks  ;  also  in  imbedded 
crystals  in  granular  limestone,  wacke,  trachyte,  and  basalt.  Coarse  lamellar  agfi^^^ 
gations  often  form  the  matrix  of  crystals  of  topaz,  tourmaline,  and  other  minenl 
species.     The  Fuchtite  is  a  green  mica  from  Schwarzenstein  in  the  TyroL 

Siberia  affords  laminsc  of  mica,  sometimes  exceeding  a  yard  in  diameter ;  and  othtf 
remarkable  foreign  localities  are  at  Finbo  in  Sweden,  and  Skutterud  in  Norway. 

Fine  crystallizations  of  mica  occur  in  granite  at  Acworth,  Grafton,  and  AUtesid, 
N.  IL,  an^  the  plates  are  at  times  a  yard  across  and  perfectly  transparent;  also  ft 
Paris  and  Streaiced  Mountain,  Maine.  In  Massachusetts,  at  Chestorneld  with  tonr 
malinc  and  Albite.  Barre  and  South  Royalston,  in  two  localities  with  beryl,  and 
at  Mendon  and  Brimfield  ;  at  Chester,  Uamdeu  Co.,  Mass.,  faint  greenish.  Aereefl 
variety  occurs  at  Unity,  Me.,  on  the  estate  of  James  Neal ;  and  prismatic  mica  tt 
Russell,  Mass.  In  Connecticut,  at  Monroe  of  a  dusky  brown  color,  having  internil 
hexagonal  bands  of  a  darker  shade  ;  in  brown  hexagonal  crystal  at  the  Middletovo 
feldspar  quarry;  at  Uaddam,  pale  brownish,  with  columbite,  and  also  similar  tt 
another  locality  with  garnets.  Six  miles  southeast  of  Warwick,  N.  Y.,  crystals  and 
plates  sometimes  a  foot  in  diameter,  in  a  vein  of  feldspar ;  a  mile  northwest  of 
Edenville  in  six-sided  and  rhombic  prisms;  silvery,  near  Edenville;  in  St.  Lsw 
rence  Co.,  eight  miles  from  Potsdam,  on  the  road  to  Pierrepont,  mica  is  found  ii 
plates  seven  inches  across;  town  of  Edwards  in  large  prisms,  six-sided  or  rhombk; 
Greenfield,  near  Saratoga,  in  reddish-brown   crystals  with  chrysoberyl ;  on  the 
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Composition.— (te,AnY'^i*+i(Fe^C\*+Pe^).  Analysis  by  Hisinger,  (AfhanA 
iw.Zll): 

5i  Pe  Sn  £l         Ha  iSC 

1.  36-40         82-60        2310        0*60  6-60=:98-20. 

2.  86-85         86-48        23-44         2-91  undetermined,  ()&  I '2l=9B'S9. 

Ab  part  of  the  iron  is  in  the  state  of  a  basic  chlorid,  the  second  analysis  becomes 
Si  86-86,    Ifi'e  21-81,    ifci  21-14,  Fe*Cl*  14-095,    Oa  1-2 lO.'fl  and  loss  6-896. 

In  the  matrass  yields  water,  and  afterwards  yellow  drops  of  chlorid  of  iron. 
B.B.  becomes  reddish-brown  on  charcoal,  and  emits  copions  fumes ;  in  a  strong 
heat,  fuses  to  a  black  slag,  which  at  last  becomes  a  round  globule,  attractable  by  the 
magnet.  With  borax,  fuses  readily,  and  presents  the  appearances  characteristic  of 
iron  and  manganese.     Dissolves  perfectly  in  concentrated  nitric  acid. 

Pyrosmalite  occurs  at  Nya  Kopparberg  in  Westmannland,  and  at  Bjelkegruyan, 
one  of  the  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  is  associated 
with  calc  spar,  pyroxene,  apophyllite,  and  magnetic  iron.  A  hexagonal  prism,  in 
the  museum  at  Stockholm,  is  nearly  an  inch  in  diameter  and  one  and  a  quarter 
inches  long,  and  weighs  five  and  a  half  ounces. 

The  name  pyrosmalite  is  derived  from  wp,  fire,  and  'oa/iir,  odor,  and  alludes  to  the 
odor  given  on  before  the  blowpipe. 


PORTTTK     Meneghini  and  Bechi. 

Trimetrio.     In  radiated  masses ;  cleavage  very  distinct  parallel  to  a  rhombic 
prism  of  120^. 
EL  =6.     G.=2-4.     Lustre  vitreous.     Color  white.     Opaque. 

Oompontion. — ^Analysis  by  Bechi,  (Am.  J.  Sci.  [2],  ziv,  68) : 

Si  2^  Ca  ]S[g  ffa  &  fi[ 

68-12  27-60  1-76  4-87  0-16  0-10  7-92=100-48, 

If  the  protoxyds  are  not  an  essential  part  of  the  compound,  the  mineral  corres- 
ponds to  the  formula  £l  3i*+2^>  li^®  Cimolite. 

B.B.  intumesces  much  and  affords  a  milk-white  enamel  Dissolves  in  acids  even 
in  the  cold  and  gelatinizes. 

From  the  gabbro  rosso  in  Tuscany.     Named  after  M.  Porte  of  Tuscany. 
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TRrrOMTTE,  Weihye  and  Berlin,  Pogg.  Izziz,  299, 1860. 

Moiiometric  :  tetrahedral,  f.  55.  Cleavage  indistinct.  H[.=5"5. 
G.=4-16 — 4:-66.  Lustre  submetallic,  vitreous.  Color  dull  brown. 
Streak  dirty  yellowish-gray.     Subtranslucent. 

a>mpott<ion.— fiSi-f-2fl?  Analysis  by  N.  J.  Berlin,  (loc.  cit.),  5i  2018,  il  224, 
€«  40-86,  £a  16-11,  Y  046,  Ca  516,  iSlg  022,  ^e  188,  iSTa  1-46,  Mn,  Cu,  Sn,  W,  4*62, 
loM  by  ignition,  7-86=599-44. 
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The  species  biotite  was  shown  to  be  iu  part,  at  least,  optically  biaxial,  by  SillimaD. 
Jr.,  and  Blake,  and  this  conclusion  is  connrnied  by  Senamiout,  who  takes  tue  ground 
41  <)  that   the  species  is  not  rhombohedraL      Tlie 

annexed  figure  by  Marignac,  represents  the 
rhombohedral  aspect  of  a  Vesuvian  specimen, 
probably  the  same  found  to  be  biaxial  by  Silli- 
man,  Jr.  Marignac  gives  the  angles  R  :  Ite 
62°  46',  R  :  a=y9°  40'  (99°  45'  by  calculation), 
a  on  0=102°  28',  a  on  o'=98°  28',  a  on  o"= 
96°  37'. 

The  mica  from  Greenwood  Furnace,  Monroe, 
N.  Y.,  analyzed  by  von  Kobell,  (anaL  4),  ocean 
in  large  and  very  regular  rhombic  prisma,  (some- 
times  6  or  6  inches  across),  oblique  from  an  acute  edge ;  and  also  in  tetrahednu  pyr- 
amids; the  faces  of  the  pyramids  inclined  to  the  cleavage  plane  at  118°  to  114°; 
Kobell  gives  for  the  angle  R :  R  (faces  of  the  pyramid)  71°  to  72°.  This  is  the 
same  mica  with  that  analyzed  by  Smith  and  Brush,  (anaL  13,  14),  as  Mr.  Bmsh  has 
assured  himself  by  an  examination  of  von  Kobell's  specimens  at  Munich.  It  is  the 
Rhombenglimmer  of  Kengott,  (Pogg.  Ixxiii,  661).  In  composition  it  is  true  biotite. 
The  Vesuvian  biotite  occurs  in  brilliant  crystals,  (Meroxene),  A  brownish-green 
biotite  with  a  waxy  structure  and  soapy  feel,  (anal.  15),  occurs  in  Patnam  Co.,  N. 
Y.  G.=2-80.  One  of  the  "uniaxial"  micas  of  Biot  is  stated  to  have  come  firom 
Topsham,  Maine. 

AxTERED  FoEMB. — Rubcllan  is  considered  an  altered  biotite ;  it  occurs  in  small 
hexagonal  forms,  of  a  red  color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of 
the  alteration  of  this  species,  as  in  granite  at  BrOnn  and  Thierscheim.  Among  the 
above  analyses,  several  indicate  incipient  change,  by  the  water  and  chlorine  present. 
The  mica  of  Putnam  Co.,  N.  Y.,  has  even  a  soapy  feel  and  is  inelastic  Mica  alter- 
ed to  Magnetite  has  also  been  observed  in  the  Tyrol. 

LEPLDOLITR     Lithia  Mica.     Li thion -glimmer.     Lithionite,  Kob.    In  part,  2nn- 

waldite,  Haid. 

Trimetrie.  Occurs  often  in  oblique  riionibic  and  hexagonal 
prisms  of  111^°  to  120°  ;  also  in  coarsely  gi'anular  masses  consist- 
ing of  foliated  scales.     Cleavage :  basal,  highly  eminent. 

II. =2-5 — 4.  G.=2-84 — 3.  Lustre  pearly.  Color  rose-red, 
violet  gi'av,  yellowish,  whitish.  Translucent.  Apparent  angle  of 
optical  axes  70°— 78^. 

Composition. — According  to  Ranmielsberg,  the  analyses  afiford  the  following  for- 
mulas, the  fluorine  replacing  part  of  the  oxygen  : — 

1.  Ural,  Chursdorf,  Uto,  Rozena,  Zinnwald  (Ramra.),  Altenberg  (Stein) 

ftSi+RSi  [=(iR'+ifi)  Si  I.] 

2.  Zinnwald,  Rozena,  (Ramm.  anaL  16),  2  B§i+3R§i[=nearly  (^  B'+ffi)  Si^".] 

3.  Juschakowa,  Canal  19,  20).  8  RSi+2S§i[=(iR'+|S)§i  1.] 

4.  Altenberg,  (Turner,  anal.  11),  ft'§i-h6S§i[=(iS'+ffi)Si.] 

Ratio  of  fluorine  to  oxygen,  in  the  Ural,  Chursdorf,  Uto  and  Rozena  micas  1  :?*; 
in  the  Altenberg,  (Stein)  1 :  dO;  in  the  Zinnwald,  1  :  14,  1  :  11,^1  :  12  ;  in  the  Jns«hi- 
kowa,  1:8;  in  Turner's  Altenberg  1  :  25 ;  in  Rammelsberg's  Rozena,  (anaL  l«  •. 
1  :  12.     The  last  is  the  prevailing  ratio. 

Analyses:  1,  Klaproth,  (Beit  i,  ii,  v) ;  2,  Gmelin,  (loc.  cit);  8,  Kralowaxuky. 
(Schw.  J.  liv,  230);  4,  5,  Gmelin;  6,  Turner,  (Ediub.  J.  ScL  iii,  and  vi,  61);  T, 
klaproth;  8,  Lohmeyer,  (Pogg.  Ixi,  377);  9,  Stein,  (Ramm.  5tb,  SuppL,  119);  10. 
Bammelsberg,  (ib.,  119) ;  H — 1^»  Turner,  (loc.  cit) ;  16,  Rammelsberg,  (5th  SoroL 
120) ;  17,  18,  Regnault,  (Ann.  d.  Mines,  [3],  xiii,  151,) ;  19,  20,  Rosalea,  (Pogg.  Inil 
164);  21,  Stein,  (J.  t  pr.  Chem.  xxviii,  296): 
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Hermann's  Bpecimen  wasprobably  impure  from  mixture  with  carbonate  of  lime. 
Sjernlf' 8  analyses  g^ves  l^H. 

In  a  matrass  yields  water.  KB.  infusible  alone ;  with  borax  in  the  outer  flame 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  cooling ;  in  the  inner  - 
lUune  a  weak  iron  reaction.  With  soda  not  dissolved,  but  fuses  to  a  dark  yellow 
slaffgy  mass.     Easily  gelatinizes  with  muriatic  acid,  when  in  powder. 

Occurs  at  Bastnas,  near  Riddarhyttan,  in  Westmannland,  Sweden,  forming  abed 
in  gneiss,  and  associated  with  mica,  hornblende,  copper  pyrites,  cerine,  &c.  It  bears 
considerable  resemblance  to  the  red  granular  variety  of  corundum,  but  is  readily 
distinguished  by  its  hardness. 

Hermann  has  named  the  ore  analyzed  by  Elaproth,  Ochroite  ;  but  it  is  supposed'. 
to  have  been  cerite  impure  with  mixed  quartz.  He  deduces  for  it  the  formula  Ce*' 
8i*+8fi=^ilica  82*88,  protoxyd  of  cerium  57-68,  water  9-69. 


CALAMX^^,  M.  Siliceous  Oxyd  of  Zinc.  Hydrous  Silicate  of  Zinc,  Thorn.  Zink- 
glas,  Haus.  Zinkkieselerz,  Berz,  Kieselzinkerz,  Eieselgalmey.  Zinc  Oxid^  Sili- 
oifdre,  H,     Galmey,  (in  part). 

Trimetric  ;    hemihedral.      / :  7=103°  54',C> :   1^=148"  29*' ; 
a.h:  c=0-617  :  1  :  1-2776. 
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Observed  Planes  :   add  \\  and  71 


O  :  21=129°  2'. 
O  :  31=118°  23'. 


0  :  li=154o  13'. 
O  :  31=124°  37'. 


12  :t2=129°25'. 
/ :  n=128°  3'. 


Cleavage  :  /,  perfect,  6>,  in  traces.  Also  stalactitic,  mammil- 
lated,  botrjoidal,  and  fibrous  forms ;  also  massive  and  granular. 

H.=4-5— 5,  the  latter  when  crystallized.  G.  =3*16— 3-9,  3-43 
— 3*49,  from  Altenberg.  Lustre  vitreous,  O  subpearly,  sometimes 
adamantine.  Color  white ;  sometimes  blue,  green,  yellow,  or 
brown.  Streak  white.  Transparent — translucent  Fracture  un- 
even.    Brittle.     Pyroelectric. 

Oompontion. — ^2n^i-f  1  ^^=8i]ica  25  1,  oxyd  of  zinc  67  '4.  water  7  -6.  Perhaps  in 
some  or  all  cases,  one  third  more  water,  or  Zn*Si-f-2fi=Silica  24*86,  oxyd  of  zinc 
65*45,  water  9*69.  Analyses:  1,  Bmithson,  (Nicholson's  Joum.  vi,  78);  2,  Berzelius, 
(K.  V.  Ac.  H.  1819,  141);  3,  Berthier,  (J.  d.  Mines,  xxviii,  841);  4,  Thomson,  (PhiL 
Mag.  1840);  5,  6,  Hermann,  (J.  i  pr.  Ch.  xxxiii,  98): 

40 
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5.  FELDSPAE  SECTION. 

Type  ratio  for  oxygen  of  bases  and  silica  1  : 1,  and  varying  from 
this  by  tiie  addition  of  silica  to  the  type.  Oxygen  ratio  for  prol- 
oxjds  and  peroxyds  1  :  8  or  1  :  4. 

L  LEUOnE  GROUP.— Honometric 

SoDALiTE,        Oxygen  ratio  1:8:4+  (JTft+SljBi'I+lNa  Oil 

Lapib-lazuu, 

Hauthi,  "  1:8:4+  (Sa+Sl)Bi^+|OaS] 

NosBAK,  "  1:8:4+  (Jra+Sl)Si^[+|fra9] 

iMJcm,  "  1:8:8  (&+Sl)Si^ 

II  NEFHELINE  GROUP.— Hexagonal 

NxPHXLiNX,     Oxygen  ratio  1 :  8  :  4^       (JTa,  &+Sl)9i3 
Canobinitb,  "  l:8:4i+    (Jra+Sl^it[+KlSra,  Oa)0] 

IIL  FELDSPAR  GROUP.— Tridinic  or  Monoclinic. 

ANOBTHm,  Oxygen  ratio  1:8:4  (Oa+Sl)SiT 

Andxbins,  "            1:8:8  (Ca,  fra+£l)Sit 

Labradobite,  *•            1:8:6  (Oa.  JSTa+iljBi' 

OuoooLAsx,  *<            1:8:9  (JTa,  Ca+Sl)Si' 

ALBrrx,  "            1  :  8 :  12  (]5ra+Sl)Si* 

Obthoolabx,  "            1  :  8  :  12  (&+£l)Si« 

IV.  PETALITE  GROUP.— Oxygen  ratio  for  protoxyds  and  peroxyds  1 :  4. 
Petautb,        Oxygen  ratio  1  :  4  :  20      (iR»+|il)5i* 

[The  above  formnlas  are  a  direct  expression  of  the  oxygen  ratios,  and  present  te 
the  eye  the  prominent  fact  that  the  species  vary  in  the  proportion  of  silica.  T^ej 
might  also  oe  written  like  the  formnlas  of  the  Garnet  and  Angite  SecUons ;  thw 
for  Anorthite  of  the  Feldspar  gronp,  (iR'+i*!)  Si ;  for  Andesine  (iR«+f  il)5i\  Ac; 
the  formula  of  Petalite  is  of  this  torm.  In  eiUier  way,  the  species  are  better  eosh 
pared  as  to  their  composition,  than  by  the  old  (and  certainly  not  lees  hypothetieal) 
formnlas,  which  give  for  Anorthite  lt^i+8  Si  Si ;  for  Andesine  &^i*+8iy5i*; 
Labradorite  It  Si+^&lSi.  It  is  obvious  that  the  bure  ratios  serre  better  the  parpow 
of  the  student  than  formulas  like  these  last 

Hie  species  Leueite  and  Andesine  are  mutually  dimorphous ;  so  also  Sodalite  and 
Anorthite;  also  Orthoclase  and  Albite;  which  two  species  are  besides  doeely 
homoBomorphous.  Again,  the  Anorthite  ratio  is  supposed  to  recur  in  Seapolita 
Through  Beapolit*  the  Garnet  and  Feldspar  sections  osculate,  and  through  gpoAi 
mene  and  Andenne  the  Augite  and  Felospar  sections.  Leueite  is  essentially  aa 
anhydrous  analcime.] 
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€'»mpoaiti(m.^2.  On'Si-f  33tl3i+^*Si  Berx. ;  or  if  Sff  nets  with  Ca  as  base.  (ifl*-f 
jSl)Si=i>ilica43'8,ftluiuinH  24-8,  linie  27'l,,water  4'3=liiD.  AiJulyBOs:  1,  %  Oehlen, 
Schw.  J.  ill,  I7l)j  8,4,  6,WalimtGdt,  (Jahresk  v,  *217);  6.  7,Tbom8on  and  JUehunt, 

Mines,  [3],  xiv,  164);  9,  AnieluBg,  (Ramm.  2d 
II,   Leoohard,  (Fogg,  liv,  679) ;  12,  Domeyko, 


(Min,  i,  276) ;  8,  Regnaalt,  (Ann.  d. 
^Supp.  118,  Fogg.  IxYiii,   312);    10, 
mSAntu  d.  M.  (IX  uc,  8). 

I. 


Tyrol*.  FaBfla, 
Mt.  Bian^^KoupL 
Dumbartou, 
Edalfora,  JSJ^lUe, 
Oloagow,  ffreen, 
"        vhite, 
Botirg  d^Oisani, 
9,  Eadauthal,  Hartz, 

10.  Niisdopkirelien, 

11.  p«eiidomorphs, 

12.  Chili, 


5i      Xl  3Pe    Cft     fl 

43-00  28-26  200  26*00  4  nu,  ^n  0-26=98%'jO,  Geh. 

42-88  21-60  3-00  26-60  462,  Mii  0-25=98 -76.  Geh. 

44-71  23'0&  ~  25-41  4-46,  Ua  (rlQ,  fe  l"25=100,WalnL 

4410  24'25  —  26*48  418,  te,  0*74=99-71,  WalcL 

48^8  19-30  6-81  26-28  4-43,  Mn  0^15^100-20,  Wnlm. 

43-60  281)0  200  22-88  6-40=97-88,  Tliomaon. 

49-05  23-84  P  0'&4  26*16  4*60,  Un  0*42.  it  and  ^a  l<i3,  L. 

44-60  23-44  F  4'6l  *23-47  4-44^l00-46»  Rciriinult, 

44*74  18-06  7-3B  27-00  4-13,  Sa  1-03=102-4U,  AmeUinjf. 

(   42-50  30-60  0-04  22*57  S'OO,  t.  0-02=lOO*e4,  Leonhard 

i  44  00  28  60  0-04  22*29  6*00,  ^  U-Ol=luo-84,  Leonhard 

43-6    21-6  26-0    6 '8,  ^e  4-2=99-7,  Domeyko. 


B.B»  on  charcoal  froths  and  melts  to  a  bIo^j  of  a  light-green  color.  With  liorAX  n 
transparent  bead.  In  dilute  mnriati«  acid  diaaolvea  slowly  after  heating  or  fiuung, 
without  gelatin ixin g ;  before  heating  liot  perfectly  aolublt*.  Koupltolite,  which  often 
eontnins  aaat  or  vegetable  mutter,  blackens  and  emits  a  bnmt  odor. 

Pr^nit^  was  first  foun*l  at  the  Cape   of  Good  Hope,  by  Colonel  Prehu,  after 
whom  it  was  named  by  Werner.     Oeoora  in  granite,  gneLia,  and  trap  rocka,  espe- 
cially the  last 
At  St.   Chrtatophe,  in  Danphiny,  oasociatod  with  axinite  and  epidote;  at  Rata- 
liinffei  and  the  Fassa valley,  Tyrol;  in  Sakhnrg;  at  Frialde  Ilall  and  Oainpai<*  in 
Dumbartonshire,  and  at  Hartfield  Moss  ;  in  Renfrewshire,  in  veins  traversing  trap, 
fasAoefnteJ  with  analeime  and  thomsonite-  also  at  Coratorpiiine  Hill,  the  Castle  and 
l6all:»bury  Crag,  near  Edinburgh;  at  Oisans  in  Danphiny. 

!      In  the  United  States,  tinely  crystallized  at  Farmington,  WoodburVt  ft«d  Middle- 
r  town,  Conn.,  and  West  Springfield,  Mass.,  and  Patterson  and  Bergen  Hill,  X.  J. ;  in 
listnall  quantities  in  gneiss,  at  Bellows  Falls,  VL  ;  in  syenite,  at  Charlestowu,  Mass., 
'  Milk  Row  t^narry,  oTt^in  in  minnto  tabular  crystals,  with  chabozite  ;  also  at  Palmer 
^hree  River)  and  Tnrner*6  Falls,  Mass.,  on  the  Connecticut,  in  greenstone,  and  at 
l*erry,  above  Loring's   Cove,  Maine;   on   north  shivre  of  Lake  Superior,  between 
^pigeon  Bay  and  Fond  dn  Lac  ;  in  lorgo  veins   in  the  Lake  Superior  copper  region, 
often  occurring  as  tbe  moat  common  veinstone  of  the  native  copper,  aotnetimes  in- 
cluding strings  or  leaves  of  copper ;  and  at  timee  in  radiated  nodnles  disseminated 
through  the  copper. 

Handsome  powished  slahs  of  this  mineral  have  been  out  from  mosaes  from  China. 
The  formnfa  (|ii'-|-i|3tl)  §i  is  analogous  to  that  of  chrysolite  in  the  ratio  1  ;  1, 
and  the  two  specie!!  appear  to  be  homceomurphom^  21  :  2>  in    chrytiulite^U9*   7'. 
Altebjed  Forms*^ — I'rehuite  occurs  altered  to  Green  earth  and  Feldspar, 


CHLORASTROUTE,  0.  T,  Jackiotu    X  D.  Whitney,  Bost  J,  Nat  Hist  v,  488. 

Hafisive.     Finely  radiated  or  stellate  in  stmcbire. 
H.— 5-5— 6.     G.= 3-180,     Lustre  pearlT.     Color  light  bhiiah- 
green*    Slightly  chatoyant  on  the  roundea  sides* 

OwnpfiHUon.'^tH,  Sa)"Si+2  (3tl,  Fe)§i+3  9=aft'+|3El)  Si+fi=i^ilieo  37  9 
alumiuu  261,  peroxyd  of  iron  6-6,  lime  18*7,  soda  5-2,  water  7-S^lOO. 
Analysei)  by  Whitney,  (Rep.  GeoL  L.  Sup-  1851,  97): 

Si  3tl   l^e,  little  f^c    6a  JIa  IC  fl 

1.  86-99    25-49    6--18    19-90    8-70    0-40    7-22— lOO'lS, 

2,  87-41    24  25    6*20    21-68       4*88       6-77=- 100 •«5, 


280  DnmuFrivjt  motekaijogt. 

Lapis  Lazuli  fuses  to  a  white  plass,  and  if  calcined  and  reduced  to  powder,  Iomi 
its  color,  and  gelatinizes  in  mnnatic  acid ;  with  borax  it  efferveeoes,  and  forms  a 
eolorless  glass. 

It  is  usually  found  in  granite  or  crystalline  limestones.  It  is  broufliit  firom  Penia, 
China,  Siberia,  and  Bucharia;  the  specimens  often  contain  scales  m  miea  and  dis- 
seminated pyrites.  On  the  banks  oi  the  Indus,  it  occurs  disseminated  in  a  grayish 
limestone. 

The  richly  colored  varieties  of  Lapis  Lazuli  are  highly  esteemed  for  eoatly  Tties 
and  ornamental  ftimiture ;  also  employed  in  the  manufacture  of  mosaics ;  ana  when 
powdered  constitutes  the  rich  and  durable  paint  called  Ultramarine.  An  aitiileial 
utramarine  equal  to  the  native  in  color  and  permanency,  and  now  extensively 
used  in  the  arts,  contains  according  to  Varrentrapp, 

Bi  46-604,  S  8-880,  Si  28-804,  Oa  0-021,  fTa  21-4'76,  &  1-752, 8  l-ftSS,  Fe  1-068,  d 
«nK«=98*786. 

A  mineral  from  the  Andes,  occurring  in  large  masses  of  a  bright  blue  color  witii 
veins  of  carbonate  of  lime  is  referred  to  Lapis  Lazuli  by  Mr.  F.  Field.  He  obtained 
(Quart  J.  Ghem.  Soc.  iv,  881),  Si  87-60,  Si  11*21, 8  1-66,  Fe  0-06,  Ag  0*36,  iTa  9*66, 
O  16H)6,  Ca  24-10:s»9-7L 

•  HAUYNR    Auina,  Monlie^i.    Berzelin,  Neeker.    Marialite,  R^Ua. 

Monometiic.  In  dodecahedrons,  (f.r4, 16, 18,43).  Cleava^: 
dodecahedral,8ometimee  distinct.   Commonly  in  crystalline  grains. 

H.=5'5.  G.=2'4 — 2'&.  Lnstre  vitreous  to  greasy.  Color 
bright  blue,  occasionally  aspar^ras-green.  Streak  blmdi-white. 
Subtransparent  to  translucent    Fracture  flatrconchoidal — uneven. 

aNNpon<toii.--fra%+8Sl9i+20aS==<^a+Sl)Si^+f^  fromWhitney^saaaljp 
lis  of  Haflyne  of  Mt.  Albano=Silica  88-1,  alumina  27*8,  lime  9*9,  soda  16*6,  sidphune 
aeidU-ai.  Analyses:  1,  Gmelin,  (Schw.  J.  xiv,  826,  zv,  1);  2,  Varrentrapp, 
(Fogg,  xlix,  616);  8—6,  J.  D.  Whitney.  (Fogg.  Ixx,  481) : 
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1.  Marino,        85*48 

12-89 

78*87 

12-00 

16-66 

,  Pell6,H9and  10888-46,0. 

S.  Niederm'g,  S6H)1 

12-60 

27*41 

12*66 

9*12,  Fe  0*17,  CI  0*68,  8  0*24,  fi 
6-2=98*84,  Varrentrapp. 

S.          "           88-90 

12-01 

28*07 

7*60 

19*28=100-78,  Whitney. 
18*67,Pe0*81=101*68.Whitaey 

4.          "            84-88 

12-18 

28-61 

7*23 

«.  Mt  Albano,  82-44 

12*98 

27*76 

9-96 

2*40 

14-24=99-77,  Whitney. 

The  Haflyne  from  Niedermendig  gives  the  formula,  according  to  Whitney, 
Safli+8Sl3i+]Sra3,  2{]Sra«Si+8il5iH-20aS), 
eorresponding  to  a  compound  of  1  Nosean  and  2  of  the  Albano  HaQynci 

B.B.  Haflyne  decrepitates  and  fuses  slowly  to  an  opaque  white  or  greenish-Uw 
blebby  ^lass.  With  lx>raz  effervesces  and  forms  a  glass  which  is  yeUow  on  cooling. 
Gelatmixes  with  muriatic  acid. 

Haflyne  occurs  in  the  Vesuvian  lavas,  on  Somma ;  in  basalt  at  Niedermendig, 
near  Andemach  on  the  Rhine. 

NOSEAK.    Nosin.    Spinellane.    Haiiyne,  ihparL 

Monometric,  like  Haiiyne ;  in  dodecahedrons.  Often  granular 
massive. 

H.=5-5.  G.=2-25— 2-3.  Color  ffrayish,  bluish,  brownish; 
sometimes  black.    Translucent  to  neany  opaque. 

(7omj>b«t<t<>n.--^a^i+8Sl9i+fra5=(fra+£l)Si3[+ifraS=Silica  86-8,  sulphuric 
add  8*0,  alumina  80*9,  soda  24*8=100.  Analyses:  1,  2,  Bersmann,  (BuUet.  des  So. 
1828,  iii,  408)  ;  8,  Varrentrapp,  (Pogg.  zliz,  515);  4,  5,  J.  D.  Whitney,  (Pogg.  In, 
481): 
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IV.  ZEOLITE  SECTION. 
L  ANALCIME  GROUP.     Monometric. 


Analoimk, 

Oxygen  ratio, 
ft  fiSiH 
1:8:8:2 

PlOBANALCIMS, 

Glottalite, 

Ittnerite, 

1:8:4:2 

n.  CHABAZITE  GROUP.    Hexagonal 

Chabazits, 

1 :  8  :  8 :  6  (or  6) 

f< 

1:8:9:6 

Gmrlinitb, 

1:8:8:6 

Xjcvvne, 

1:8:6:4 

III.  GISMONDINE  group.    Dimetric 

GiSMONDINS, 

l:8:4i:4i 

Edingtonitk, 

Faujasite, 

1:8:9:9 

IV.  THOMSONITE  GROUP.  Trimetric;  /: /=90*»-92<».    Rarely  monoclinic, 
d  hoin<Bomorphoii8  with  the  trimetric  species.     No  perfect  cleayage. 

Harmotome,  1:8:9:6 

PniLLiPsiTx,  1:8:9:5 

Thohsonite,  1:8:4:2} 

Natboute,  1:8:6:2 

SooLEciTE,  1:8:6:8 

Sloanite,  1 :  6  :  8  :  4  (f ) 

y.  STLLBITE  GROUP.   Monoclinic  or  trimetric,  with  a  pearly  diagonal   cleay- 
b:  7:  /=180°-188°. 

EpisTiLBrrE,  1:8:9:6 

Heulandite,  1 :  8  :  12  :  5 

Brewbterfte,  1  :  8  :  12  :  6 

SriLBrrE,  1:8:9:6 

Capoboianite,  1-8:8:8 


MimmALOQT* 


The  Leneitie  Ura  of  the  nei|^boriiood  of  Borne  hai  been  mod  for  tho  lart  tvo 
tikooMnd  ycitfi  at  leait,  in  tbe  foimatioa  of  mill-ctoiiea.  MiIl-atoBes  of  Uiia  lo^ 
hmrt  latdr  bc«ii  diseorered  in  the  excaTatioot  at  PompeiL 

Kamed  uom  >r«Mf,  wkiu^  in  allotion  to  ita  etAar;  and  became  ita  fonn  ia 
to  a  eommoK  rariety  of  garnet,  it  hae  been  deeignated  wMttgrnrmH, 

AjunoMD  TowMs, — ^Feld^Mr  and  Kaolin  oeenr  with  the  form  of  T^eoeita,  aa  a  i 
of  ita  alteration.    Leneite  changed  to  ^a»y  feldq>ar  hae  been  obeerred  at  Ml 
kbySeaechi 


J  Seekar.     Oeeins  in  oetahedrona  and  ciibo-oetahedroiia»  and    j 

Ska  £  SOO ;  laeea  often  nneren  or  ronnded.  CleaTage:  eabie,  tolerabty  poieet  Um 
OHMaiTe.    ColorlflM,   gray,  white,    Titreow;  H.=&.     G.=2^27 — 8^428,  Qm  " 
BLK  foeea  with  diiBeiutT  to  a  Uebby  ^mm ;  with  borax  a  elear  ^mm^    In  wma. 
Mid  eoloble,  and  heated  forme  a  jedy .    Said  to  be  near  leneite  in  eompoaitioa. 
Oeenra  in  peperino  at  Mt.  Albano  and  Ifarino,  near  Bobml 


jnTHEUHE,  K  Sommite,  P.  Kefldina,  MomtUdii.  CaTolinita,  JTonlL  DttVTM, 
JToal.  Beodanite,  V09ML  Fbeudo-nephelin.  Elaoliteu  Fettatein,  Wi  ftere 
Graeie. 

Hexagonal.  Fig.  10,  120.  Obsenred  planes  and  amdea, 
fflcacchO :  6^on|,  158°  54' ;  on  J,  154°  15J';  on  |,  147°  16'7ot1, 
I860 2';  oji  2,  IIT""  24' ;  on  4, 104"^ 32';  on  6,  99^48' ;  beaideBabo 
the  form  42,  and  pmiM,  /,  i2,  i§.  O  :  42=120°  54',  I :  H^IWP 
JbV.  Cleavage :  /distinct,  O  imperfect  Also  massiye,  conqpaet ; 
also  thin  columnar. 

H.=5-5— 6.  G.=2-5— 2-64,  Nepheline  and  Elseolite.  Lostre 
'  Titreons — greasy;  little  opalescent  m  some  varieties.  Colorless, 
white  or  yellowish  \  also  when  massive,  dark  green,  greenish  or 
blnish-^ay,  brownish  and  brick-red.  Transparent — opaqne.  Fine- 
tare  subconchoidal. 

Nefkdxfu  indades  the  crystallixed  Tarieties  from  VeraTiue ;  ElmoiiU  the  eoarse 
maeeive  Tarieties  having  a  greasy  loitre. 

Cw»poft<um.— (jTa,  fefSi+a  ilSi=(^a,  4+il)Sil=(if  Sa  :  fc=5  :  1)  Silica 
44-4,  aiuinina  886,  soda  16-9,  potash  5*1=100. 

Analyses :  1,  ArfTedson,  Mahresb.  ii,  »7) ;  2.  8,  4,  Scheerer,  (Pogg.  xlTi,  291,  ^Ijt, 
859);  6,  Gmelin,  (Neph.  im  Dolerit,  Ac,  Heidelberg,  1822);  6,  Heidefreim,  (J.  f  pr. 
Ghent  1,  500);  7,  Monticelli  and  Govelli,  (Prod.  min.  Yesny.  875,  and  Pogg.  ad,  470); 
8,  9,  10,  Scheerer,  (Pogg-  xlvi,  291,  xlix,  859);  11,  12,  Bromeis.  (P<»g.  xlTm.*577):' 
18,8mithandBnish,{Am.  J.  Sd,  [2],xvi,871): 


L  Nephdin^ 

Bi 

£1       9e     Ca 

»a 

& 

£[ 

L  Vesuvius,   * 

4411 

88^8    

20-46 

0-62=98-92,  Arfred. 

% 

44-08 

88-28   0-66*  1-77 

15-44 

4-94 

0-21=100-32,  Seheer. 

8. 

44-29 

88-04   0-89*1-82 

14-98 

4-72 

0-21=99-40 

4.  Odenwald. 

48-70 

82-81    1-07   0-84 

15-88 

5-60 

1  •89=100-74        « 

ft. 

48-86 

88-49    1-50   0-90 

18-86 

7  18 

1-89=101-18,  OmeHB. 

6.  LdUn, 

48-50 

82-88    1-42    8-55 

14-18 

5-08 

0-82,  iStg  0-1  l-.100-8f. 

7.  Doeyiu, 

42-91 

88-28    1-25    2-02 
•With»n. 

7-48 

Hsid. 
=96-89.  M.  4  a 
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GLOTTALrnB,  ThomBon.  Monometric;  cube  with  angles  truncated.  Vitreous. 
Colorless  or  white.  H.=8— 4.  G.=^-18.  (7om/K)«<tan.— 3Ca*Si'+3fcl»§i'+24fi. 
Analysis:  §i  87*01,  Si  16*81,  9e  0*60,  Ga  28*98,  fi  21*26=99.  From  greenstone  near 
Port  Glasgow  on  the  Clyde  in  Scotland. 

ITTNERITK 

Monometric.  Cleavage  dodecahedral.  Occurs  granularly  mas- 
sive. 

fi. =5-5.  G.=2-37 — 2-40.  Color  dark  bluish  or  ash-gray,  smoky 
gray.  Lustre  resinous.  Translucent.  Fracture  imperfectly  con- 
choidal. 

Compow/ion.— EssentiaUy  (Sa,  Ca)'Si4-8*l5i+6fi=(fe+Xl)5i'3+2ft,  with  some 
N"aCl,  and  6aS.  Analyses  by  Gmelin,  (Schw.  J.  xxxvi,  74);  and  J.  D.  Whitney, 
(Pogg.  Ixx,  442): 

Si       S      £l      (3a     i^Ta     £l 
1.  84-02  2-86  28-40  1*27  1216  1*66,  Pe  0*62,  HCl  0*76,  ft  and  HS  10*76=98-86,  G. 
a.  85-69  4*62  29*14  6*64  12*67  1*20,  G  126,  ft  (loss)  9  88=100,  Whitney. 

Yields  much  water  in  a  matrass,  in  which  it  differs  from  the  allied  species.  B.B. 
loses  easily  with  strong  intumescence  and  evolution  of  sulphurous  acid  to  a  blebby 
opaque  glass.     A  clear  glass  with  borax.     Gelatinizes  perfectly  in  acids. 

From  the  dolerite  of  the  Eaiserstuhl  near  Freiberg ;  at  Sasbach  in  basaltic  dole- 
rite  ;  at  Endingen  in  phonolitic  dolerite,  with  pyrites,  titanic  iron,  and  apatite; 


OHABAZITE.  Chabasie,  P.  L.  and  K  Schabasite,  W.  Chabasin,  Haid.  Levype. 
Mesolin.  Hydrolite,  De  Dree,  Sarcolite,  Vaua.  Phacolite,  Brett  Ledererite, 
Jaekton.     Acadiolite,  Alger  and  Jackson.     Haydenite,  Cleveland, 

Khombohedral ;  E :  E=W  46',  0 :  i?=129°  15' ;  a=l-06.  Usual 
forms  rhombohedrons.  Observed  planes  as  in  f.  474, 475,  with  f 
replacing  the  edges  R:-^,    E:  -4=137°  23',  -i  :  4=125°  13' ; 

474 

476 


R  :  -i  (over  -2)=83°  31°',  R  :  -2=119*'  42',  R  :  §2=155°  16'. 
Pwins :  Composition  parallel  with  0 ;  also  parallel  to  R.  Cleav- 
age rhombohedral,  rather  indistinct. 

H.=4 — 4-5.  6.=2'08 — 2-17,Tamnau.  Lustre  vitreous.  Color 
white,  flesh-red ;  streak  uncolored.  Transparent — translucent. 
Fracture  uneven.    Brittle. 
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DEECRDPTIVE  MIXERALOGT. 


Si 

L  UnJ,  40-5* 

%      **  40-2* 

S.  Litchfield,  yelioK,  STi2 

4.  "      TTMmMA.ST'SO 

flL  Tnrkiiuk  Mu.        S8-33 


21 

U 

5r. 

£ 

e 

25-29 

-<* 

IT-S* 

CrST 

6^ 

28-M 

6-^ 

IT-M 

0-S2 

6-ZS 

27^0 

J-91 

2«)-93 

0-67 

5-95 

27-59 

5-26 

2»r4« 

0-5i> 

552 

28*55 

4-24 

20'J7 

(C* 

=100-27,  G.  SoM. 

2-S2,  Sn\   Fe  0-S«= 
1(»^1,  WliL 
_    _    S-2ft,  Sbi,Fe  0-27,  W. 
(C  A  fl)  8-51=100,  T.  S«r. 
The  red  color  of  the  Mi^ik 


Whitnev  foond  a  traee  of  ehlorine  in  his  AnAlvBOA. ._ 

esBeriiute  it  doe  to  diMeminAted  grmios  of  specuCu*  iron,  according  to  Kcnsott,  vho 
alfo  found  ealcite  in  mieroMOpie  grains,  nnd  soggests  thnt  this  mny  be  th«  wniree 
of  the  carbonic  acid  of  cancrinite 

BwB.  loses  color  and  fuses  easily  with  intumescence  to  a  vhite  blebby  glasift.  Ef- 
fprresces  vith  muriatic  add  and  forms  a  jelly  on  heating,  but  not  before. 

Cancrinite  is  found  at  Miask  in  the  L  rals ;  aldo  of  citron>yellov  color  in  the 
TOrfcinsk  3fts.,  400  versts  vest  of  Irkutsk,  in  a  coarse  granite  Vith  sircon,  caldte 
and  magnetite ;  and  also  in  crystals  and  massiye  at  Litchfield,  Maine,  with  soda- 
lite  and  lireOD. 


AKORTHITE,  R^e,  1828.    Amphodelite,  i^ordL    Latrobite,  BnnAe,      Indianite, 

Bimr.    Christianite,  Moni.    Biotina,  ifont    Diploite,  Nerd,     Lins^te,  JToi 

Thiorsanite,  Otnth, 


Triclinic.  0  :  n=85o  48',  0  :  /=114°  22',  0 
O  :  2i=133^  13'.  O  :  11=1450 12^.     O  ; 

O  :  2r=13r  22'.  O  :  1=121°  SC.     n  ; 

O  :  11  (adj.)=128o  27'.  0  :  l'=125'^  38^  ti 
0  :  21  (ov.  lf)=98**  29'.  O  :  2=94°  53'.  / 
(Angles  from  Brooke  and  MiUer). 


0               1 

-I 

[  ^ 

1 

-21 

f 

*ii' 

^ 

- 

a 

if 

ir 

ii 

1   4l 

/' 

42' 

38 

w 

21' 

2 

2r 

21 

1 

It 

1* 

J 

if 

Obeerred  PUaei. 


:  i'=110«>  57'. 

4« '=9So  37'. 

I' =122°  2*. 

I=Tl{°  2V. 

;  /'=120'»  30'. 
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Caeavage  parallel  with  O  and  H  perfect.    Structure  often   cran- 
nlar,  columnar,  or  coarse  lamellar. 

H.=6— 7.    G.=2-66— 2-78 ;  2-762,  (massive),  Rose ;  2-763.  Am- 
phodelite; 2-668,  Indianite,  Silliman.    Lustre  of  cleavage  planw 


HTOBOnS   BIUQATBB,  SBOLTTK  BECnON, 
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fGOKITE,  Brooke     Sodft  Cbftb&dte.    NatroD'Cliabafiit    Hydrolite    Her«!h«l- 

ite,  Lev^, 

'  Hexagonal.  Obaerved  planes  as  in  the  figure^  with  sometimes 
the  pyramidal  and  priematic  edges  trunca-  .^h 

ted ;  1  :  1  (pyram.)  142"  2&;  (basal)=80*^ 
8',  Brewster,  80^  54',  G.  Boee,  80°  6\  Du- 
fir^noy,  71*''  44',  Breithanpt,  80^  8',  Brooke 
and  Millen  O  :  1=139^  56',  0  :  12=143^ 
b&.  Cleavage :  parallel  to  the  faces  of  a 
6-Bided  prism^  perfectj  G,  Bose,  (Kryst 
CJhem.  Min.,  1852, 100). 

H.=4-5.  G.=2*04 — ^2'12-  Lustre  vitreoiis.  Colorless,  yellow- 
ish-white, reddish-white,  flesh-red,  translucent.     Brittle. 

Oomoniicm, — Like  tlmt  of  cbubfuit^,  tbc  compound  tberefore  being  dimorpbons, 
moeeramg  to  G.  Roue.     The  Hersch^liie  affords  tbe  eAOie  exceptmg  15  iQL 

AnAlTB€B  :  1.  Consell,  (Edinb.  New  Pbil  J.  18»8)i  %  3,  Rammeraberg,  (Pogg.  xlix. 
21  Ij;  4,  6,  Damoor,  (Ann.  Ck  Phya  [8],  xiv,  99);  6,  Walt«r»h«iwen,  (VaiJc  Geat 

^^^^'  Bi     ii    C»  *ra    fc    fl 

1,  QlenAnn.  4S'56  18-06  61$  3'85  0*89  21-66,  Fe  O'l  1=98^6,  ConneU. 

2.  "  46*40  21-09  8*67  7'29  1-60  20-41=100-47,  Rummebberg. 
8.          "                          46*66  20-19  S'89  7^9  1'87  29-41=100^02,  RammeUberg. 

4.  J7#ri<A^*<€.  Etna,  47-89  20  90  0^38  8*88  4*39  17-84=99-2S,  Damour. 

5.  "  "       47-46  20 18  0^6  936  4-17   17-65^99-06,  Damour. 

e,  •'  "       46*46  19-21  4-76  5*27  288  17*86,  Sig 0*42.  Fe  1*14=97 -99,  W, 

B.B.  like  chabaBiteL  Gelatin ir.^  with  mnriatiG  acid  Walterabaosen  found  a 
trftC«  of  pbosphoric  acid  and  Buppoaed  it  combined  with  the  Fe^  Occurs  in  amyg- 
daloidol  rocks  at  Monteccbio  Maggiore,  and  at  Caatel  in  tbe  Yioentme,  »t  Glenarm, 
and  tbe  Island  Magee. 

Gnulinite  is  usnally  considered  rbonilwbedral,  and  tbe  crystals  as  twins,  s«oaii- 
dftry  to  a  rbonibohe^ron  of  86°  18'.  Tamnan  makes  /?  :  i2  as  in  cbabasite,  and  tbe 
pyranaidal  faces  the  form  |l  The  bezagonal  akavage  obsenred  by  Rose  separates 
It  widely  from  chabasite.     It  was  namea  alter  Prot  C.  Gmelin,  of  TObinffep. 

HerMcMiU  is  from  Aci  Castello,  Etna,  Sicily,  along  with  PbilHpaite.  The  eTW^ 
tals  are  colorless  hexagonal  prisms  and  tables,  and  are  generally  aggregated  like 
those  of  Prehnite ;  bases  coarex  with  traces  of  a  flat  rboiubuhedron.  Damour's 
analyses  giTe  (ST*.  t)*Si'+85l  Si'+lfitt,  making  it  a  disUnct  compound  from  the 
aboTeu  tlie  angles  of  tbe  pyramidal  cdgee  are  124^  46^  and  the  base  makes  with 
ihe  pyramidal  faces  182*  nearhr.     H.=5'5,     G.=206, 

LtaermU  of  Jackson,  from  0aj>6  Blomidon,  Nots  dcotta,  has  the  form  of  Gmeli- 
nite.  It  has  the  same  formula  with  one  third  the  amount  of  water.  Analysis  bj 
Hayea:  Bi  49i7,  il  21*48,  Ca  11*48,  iS^s  3*94.  Fe  0*14,  3  8*58.  f  8*48s5»8'57. 
(Am.  J.  9ci.,  XXV,  78).  G.=2  169.  Named  oiler  Boron  Lederer,  formerly  Anstiioa 
Consnl  oi  New  York. 


■  LEyywe,  Bremti^, 

Rhorabohedral:  12  :  ^=106^  4^;  0  :  i?=136'* 
Observed  planes  as  in  the  annexed  figure, 
with  abo  -3 ;  2  :  2=79*^  29',  0 :  3=:=  109^  3', 
O  :  2=117^  23'.  Cleava^re,  7?,  indistinct 
Twins  compounded  parallel  to  O.  Crys- 
tals often  striated ;  onen  in  druses. 

H-^^-4'5^     a^2'09— 2-16.     Lustre 
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1';  <»=0-885S3. 

478 
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ft  45-80,    2126*16,    Oa  16-25,    ttg  2*95,    t^A^O,    Low  by  ignitioii  t-OQsg^-M. 

Bo§it0  or  BoteUan,  (Syanberg,  K.  Y.  Ao.  H.,  1840,  Pogg.  Ut,  268,  and  Ml,  1% 
and  PoljforgiU,  STanberg),  is  stated  by  G.  Rose,  (Kryst  CSiem.  89),  to  ba  altaial 
anortbite. 

LairMU,  Brooke,  (Diploite,  Brnt\  is  referred  to  anortbite  by  HennaBB  aad 
otbers.  It  is  pale  rose-red  and  closely  resembles  tbe  Amphodeuta.  It  k  froa 
jibnitok  island,  coast  of  Labrador,  wbere  it  is  found  witb  feld%>ar,  nue%  aad  eaUts. 

ANDESnnB,^5idl,Ber&Jabresb.i,167.    Ftondoalblt 

Triclinic.  like  albite  in  dystallme  forms  and  twins ;  but  dis- 
tinct in  cleava^  and  sni&ceBof  deavage  more  uneven  and  edges 
leflB  sharp.    AIbo  fine  granular. 

H.=6.  G.=2-65— i-74: ;  from  the  Andes,  2-Y828 :  of  SaoduK' 
ite,  2*668;  from  the  Yosges,  2-65—2*68;  2*668,  Canada,  Hunt 
Color  white,  gray,  greeniw,  yellowish,  flesh-red.  Lustre  sabTit- 
reous,  inclimng  to  pearly. 

aNNpoft<tofi.--&fii-H£lSiM^  ^•+^)B>*'  Analyses:!,  Abieh,  (I^«>  1>. 
628);  2,  8,  4,  Delesse,  (Mem.  Soe.  d'£miilation  dn  Doabs) ;  5,  Scbmidt,  (Fogg,  hi, 
885) ;  6y  Waltershansen,  (Volk.  Qest,  24) ;  7,  8,  Rammelsberg,  (5tb8iii>pL,  48);  9,1 
8.  nmit»  (priyate  eommnnication) : 


Bi 

21 

9e 

Ca 

^ 

i 

«a 

1.  Andes, 

59*60 

24-18 

1-58 

5*77 

1*08 

6*58=99-92,  Abieb. 

2.  Vosges,  i»«t#, 
8.        "       red, 

58-92 

25-05 

5-64 

0-41 

2-06 

7-20,fll-27=9»-65,D. 

58-91 

24*59 

0-99 

4-01 

0*89 

2-54 

7-59,  "  0-98=100,  IX 

V*     ft^^oii^B#g*g»  ••'V J 

59*95 

24-18 

1-05 

5-65 

0*74 

0-81 

5-89,  "  2-28=100,  D. 

58-98 

28-50 

1-27 

5-67 

0*56 

0-05 

7-42,  iSn  0-89,  fl  2-21= 
100,  & 
5-70=100-75,  Walt. 

6.  Iceland,  cryttaU, 

,  60-29 

28-75 

8-21 

6*29 

0*64 

0-87 

7.  Marmato, 

60-26 

2601 

tr. 

6-87 

014 

0-84 

7-74=100-86,  Ramm. 

8. 

58-82 

26-62 

tr. 

818 

0*11 

2-86 

5-27  ignO-60=101-86,B. 

9.  Canada, 

69-80 

26-89 

0-60 

7-78 

0-11 

1-00 

514=99-82,  Hont. 

Otber  ani^jyses :  Delesse,  (Ann.  d.  M.  [5],  iii,  874,  Yoeges). 

Andesine  rases  in  thin  splmters  before  the  blowpipe.  Saocbarite  melts  only  on 
thin  edges ;  with  borax  forms  a  clear  glass.    Imperiectly  soluble  in  acids. 

Andesine  occurs  in  the  Andes,  at  Mi^ato,  in  tiie  rock  called  Andente,  a  wbitiih 
syenite;  also  in  the  syenite  of  Alsace  in  the  Vosges.  G.=2-688,  white  of  Serranes; 
2-651,  red  of  Coravillers ;  and  also  in  the  porphyry  near  Chagey,  Haute  Sa6ne ;  O. 
:s2-786 ;  at  Vapnefiord,  Iceland,  in  honey>yellow  transparent  crystals,  (anaL  6, 0. 
■■2-65).  Saccharite  is  a  granular  mineral,  haying  traces  of  cleayage  in  one  direetiott, 
oocurrinff  in  veins  in  serpentine  at  the  chrysoprase  mines  near  Frankenstein,  in 
SUesia.  in  North  America,  found  at  Chateau  Richer,  Canada,  (aniJ.  9),  forming 
with  hypersthene  and  ilmenite  a  wide  spread  rock ;  color  flesh-ri^ ;  G.=2*668. 

BARSOWTTE,  G,  Ro9€,  Pogg.  zlviii,  567, 1889. 

Hassiye  of  a  granular  texture,  with  a  nearly  perfect  deayage  in  one  direetion. 
H.=5*5 — 6.    G.=2-74— 2*752.    Lustre  more  or  less  pearly.    Color  anow-wbila, 
snbtranslueent.    Fracture  graunlar  or  splintery. 

awyottHofi.---0a'SiV-S£lSi=<6a+Sl)  Sts^iUca  48*8,  alnmua  88*2,  Vm 
18*0.    Analyses  by  Yarrentrapp,  (Pogg.  xlyiii,  568) : 

Bi  21  6a  Hg 

1.  49i)l  88-85  15-46  1-55=99-87. 

2.  48-05  88*78  15*80  1-42=9856. 
8.        48-07  84*08  15*10  1*65=98*90. 


BTDBOUS   BnjCATES,   ZBOUIE  SECTION. 
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EDINGTONITE,  ffaid,     Brewstcr^a  Edinburg  Jow,  ScL  iii.  Sift.    Antiearit,  BrHi. 

Dimetric;  liemiliedral.    0:li=145'*  *'^9 

59';  a— 0'67473.     Observed  planes  as 

in  the  annexed  figure.     O  :  1=136°  20^', 

l/:  1:^133  **39i^/:i=116'*26',l:l,over 

iBnmmit,    92^    41',    i:^  ib.   129°    8', 

Cleavage :  /perfect 

n.=4^-4*5.     G.  ==2-7— 2*75,    Lustre 
I  Titreoufi.    Grayiah-white.    Streak  luicol- 
ored.    Translucent,    Brittle. 

awijD<>#»<«ji*.^3fi«Si-HaEl  §i-f  laBL  AoalyBii  by  Mr.  Heddle,  (Greg  and  Lett- 
•cnn^aBrit  Min.): 

Si  SrSSS,         XI  28-761,         fia  26-614,         ft  I2'463=10a 

At  a  high  lieat,b«fore  Uie  blowpipe^  it  foBee  to  a  eolorlaM  masa,  hmriiig  firafc  given 
off  water,  and  beconio  white  and  opaque. 

£diugtc»nlt«  OGQurs  in  amaU  cryaialii,  with  datholite  in  Ihe  Kilpatrick  hills* 

FAUJASITE,  Damour. 

Dimetric,  O  :  li=127*^  15' ;  a=l*315.  In  octahedrouB ;  U" :  It 
(pjT.)=lir  30',(ba8.)=105^30.' 

jB[.=5,  G.=l'&23.  Colorless — brown.  Fracture  vitreous  and 
uneven. 

^      OmpoHHom^MiA-M  gi'+9ft=<^+^)Si*H-9ft==^iUo«  46,  alumina  17.  Um#  6, 
■oda  6f  water  27. 

AnalyBifi  by  Damonr,  (Ann.  d«a  Minos,  [4],  ziv,  A7)  t 

5i  46'12,         il  16^61,         Oa  4-79,         ^Ta  6-09,         fi  27"02j=99'88- 

In  a  matrass  yielda  water.  B.B.  intumesces  and  fuaes  to  a  wbito  bl«bbj  enamel 
Solnble  in  mnriatic  acid 

Occure  with  black  augit«  ia  mandelatein  «t  KaiflorBtuhl  in  Baden*  It  wat  named 
by  Damour,  in  honor  of  Faqjas  de  Saint  Fond* 

From  the  above  dimenaions,  O  :  1=118^  16',  which  iioear  a  correepn^nding  an^le 
in  apophyllite,  etc  ;  alio  as  near  0  :  S  in  Zireoni  Rutile,  etc,  or  0  i  4*  in  Scapolit* 
andMellilitc 


i  HARMOTOME,  ff.     Baryt-Harmotomo.   Stanrolite,  Kirtcan,  AndreoUte,    Andreas- 
bergolite.     KreuEatein,  W.     Morrenite,  Tfurrn, 

Trimetric :  / :  7=91"  46',  0  :  11=144"  24' ;  o  :  ft  :  c=0-71«  :  1 
;  1*031.    Observed  pkaes  aa  in  figures,  witli  alao  IZt  1  ftnd  li. 

<?  :  1=136°  4'.       f>  :  21=125°  45'.        11 :  li  (top)=110°  26'. 
O  :  i%=m'.  1 : 1  (mac.)=121o  g'.    ^  ;  21  (top)=71°  30'. 

0 :  11=146°  13'.  1 :  l(brach.)=119°4'.  1?  :  lj(bracli.)=:163"'  16'. 
Cleavage :  u  and  n  imperfect,  the  latter  a  little  the  most  dis- 
tinct Tmne :  (fig.  481),  composed  of  four  individuals,  face  of  com- 
podtion  /;  common.    Rarely  massive. 
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% 

9e 

Ca    iSTa 

i 

6. 

Dalarne, 

5216 

26-82 

1-29 

914  4-64 

1*79 

6. 

Faroe, 

52-62 

30-03 

1-72 

12-58  4-51 

7. 

Egereund, 

52-30 

29-00 

1-95 

11-69  4-01 

0-60 

8. 

" 

52-45 

29-85 

1-00 

11-70  3-90 

0-60 

9. 

Maui,  Pacific, 

63-98 

27-56 

114 

8-65  6-06 

0-47 

10. 

Scolexerote, 

54-13 

29-23 



15-45    



11. 

SUicite, 

54-8 

28-4 

12-4      

12. 

Greece, 

53*20 

27-31 

1-03 

8-02  3-62 

3-40 

13. 

Tyrol, 

53-23 

27-73 

1-50 

8-28        7-38 

14. 

Drummond,  C 

.  54-70 

29-80 

0-36 

11-42  2-44 

0-83, 

15. 

Morin, 

54-20 

29-10 

1-10 

11-25        3-80        : 

16. 

Etna,  CrysL 

53-56 

26-82 

3-41 

11-69  4-00 

0-54 

17. 

«<        « 

56-83 

26-81 

3-64 

10-49  3-62 

0-83 

18. 

Labrador. 

53-75 

27-06 

0-99 

9-58  1-25 

7-63 

fig 

1  -02,  ign.  1  -7  6=98-60,  St. 
0-19=101-65,  F. 
0-15=99-60,  KarsL 
016=99-66,  Karat 
l-85=99-21.  Schlieper. 

,  tL  1  07=99  88,  Nor. 

,  i'e 40,  fl  0-6=100-2, 

Thomson. 
1 -01,  H2-51=l 00-68,  D. 
0-93,  "  0  95=100,  Del 

fi  0-4=99-85.  H. 

fig  016,  ign.  0-4=100,  H. 

*  0-62,  ign.  0-96=100-48, 

WaltershanseB. 

"  0-74=100-85,  Wilt 

"  0-47,    tL    0-62=101-26, 

Walterahansen. 

No.  7,  brown  maBsive  variety ;  8,  with  blue  opalescence ;  9,  glassy  colorleM  cryi- 
tals ;  14,  from  a  boulder. 

G.  of  6,  2-68;  7,  2-71;  8,  272;  11,  2666;  14,  2697;  15,  2-69;  f6.  2-618;  17, 
2-633;  18,2-646.  Other  analyses :  Delesse,  (Ann.  d.  M.  [4],  xvi,  239,  324,  842, 
612);  Damour,  (Bull  G.  Soc.  de  Fr.,  [2],  vii,  88);  Metzger,  (Leonh.  Jahrb.  f.  liin., 
1860,  683);  Deville,  (Et.  GeoL  1848).     See  also  Ramm.,  6th  Suppl.,  156. 

6.6.  on  charcoal,  acts  like  feldspar,  and  fuses  with  a  little  less  difficulty  to  m  col- 
orless glass.  With  oxyd  of  nickel  and  borax  affords  a  blue  pearL  When  pulrer- 
ized,  entirely  dissolved  by  heated  muriatic  acid,  which  does  not  attack  either  fidd- 
spar  or  albit^ 

Labradorite  is  a  constituent  of  some  lavas,  as  those  of  Etna  and  Yesuviiis ;  of 
many  porphyries,  as  the  oriental  verd  antique  of  Greece,  (analysis  12),  and  other 
varieties ;  of  dolerite ;  certain  hornblende  rocks,  granites,  and  syenites ;  of  tome 
porphyritic  greenstones,  as  at  Carapsie,  Scotland  ;  of  melaphyres,  as  in  the  T^rol, 
(analysis  18).  On  the  coast  of  Labrador,  whence  it  was  originally  brought,  it  if 
associated  with  hornblende,  hypersthene,  and  magnetic  iron  ore.  It  has  been  found 
in  place  at  Mille  Isles,  Canada,  also  in  Moriu,  Abercrombie  and  elsewhere.  Itoecurs 
abundantly  at  Essex  Co.,  N.  Y.  Large  boulders  are  met  with  in  the  towns  of  Mo- 
riah,  Newcomb,  M'Intyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange, 
Lewis,  St  Lawrence,  Warren,  Scoharie,  and  Green  counties.  In  Pennsylvania,  at 
Mineral  Hill,  Chester  Co.,  and  opposite  Xew  Hope,  Bucks  Co. 

The  Scolexerose  and  Anhydrous  Scolccite  are  from  Pargas,  Finland;  the  SiliciU  if 
from  Antrim,  Ireland.     Scolexerose  has  been  referred  to  scapolite. 

Labradorite  receives  a  fine  polish,  and  owing  to  the  chatoyant  reflections,  th< 
specimens  are  often  highly  beautiful.     It  is  sometimes  used  in  jewelry. 

Vbsgite  of  Delesse  (Ann.  d.  M.  [4],  xii,  284)  appears  to  be  a  Labradorite  render- 
ed hydrous  by  partial  alteration,  as  stated  by  Rammelsberg.  Color  whitish,  with 
sometimes  a  shade  of  green,  or  blue;  lustre  greasy  or  pearly.  G.=2-771.  Anal- 
ysis by  Delesse,  (loc.  cit.).  Si  49*32,  Xl  30-07,  Pe  0-70,  Mn  060,  Ca  4-26,  Ag  1-96. 
Sa  4-85,  fi:  4-45,  fi  315=99-35.  Delesse  deduces  the  oxygen  ratio  1:3:  6.  but  b^ 
adding  the  water  to  the  bases  ;  excluding  the  water,  it  gives  0*96  :  3J  :  6.  It  consti- 
tutes the  porphyry  of  Ternuay,  in  the  Vosges. 


BTDBDUe  SILICATES,   ZEOLITE  gBCTION, 
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^__iDa  19*4,  lime  ft  4,  potaah  5'9,  water  17t)s^l(X>;  or  E"Si^+3SlSi'+12ll=^ilieft 
!-2,  alumina  21 '8»  lime  1'Q,  potaih  6 '6,  water  16 '0=100;  or   the  la«t  with  l&fi= 
"ica  48-4,  ftlumina  20-6,  lime  6^,  potaah  6*8,  water  ie"0=100. 
Analyaea  :  1,  2,  Gmeliii,  (Leonh.  Zeita.  f.  Min.  1826) ;  3,  4,  Kohler,  (Pogg.  unmi)  j 
CoDoel,  (Edink  Phil  J.  xxxv,  1848,   876)  j  6,  Marlgnae,  (Ann.  Ch,  Phya,  [3],  xiv, 


i);  7,  8,  Damonr,  (Ann.  d.  M,  [4],  ti, 
^   U,  WaltarBhausen,  {YnJk,  Geat  263) 


W,  Genth,  (Ann,  Ck  Pharm.  lirii  872) ; 


Marburg, 


Casael, 

O.  Canaeway, 

Veauvina, 

Iceland, 

Marburg, 

AeiOMiello, 

PAlagonia, 


51      %     Oa 
48-61  21-76  6-26 
48*02  2a'6l  6-66 
^•46  21-78  6*60 
48^22  23-83  7-22 
47  36  21*80  4-86 
43-64  24-89  6-92  10*516 
48*41  22-04  8-49    6'19 
60-16*20-94  7-74    660 
48-17  21-11  6-97    6  61 
48-63  19-88  292    3-82 


fi      Fe  a 

6*33        0-99  17 -23=1 0088,  Gmalm. 

7*50        0-18 16-7  5s-100'62,         ** 

8-96         16-82=99-49,  Kohler. 

8-89         17  "65=100-22,       " 

6*66  S'a  S-70  lfl'9Ci=l<K)'21,  ConneL  Q.  2-17. 1 

1606^1 00-35.  Marignac 

« —  16-60=1 00-78,  Darnom*. 
-^U'6f^l00-0u,         ** 
0-83  16-62,  f  eO-24,fia  <r.=100'36,  G. 
6*18  14^6,  "  2-64,»ilgl-60==l 00-34, W* 
3-41  14-54,  "0-71,*  "  1-42=98*91,  W. 


Pulvarixed,  diaaolT«« 


48-37  21-07  3-24    61 

a  Probably  as  pboiphate. 

B.B.  intumeaoes  somewbat,  and  fuBea  like  other  s&eoUtea* 
irery  eaaily  in  mnriatic  acid  and  gelatinixea. 

In  laree  tran»luc«ni  crystals  in   amycdtiloid,  in  the  Giant'a  Cauiewajr  in  Ireland, 

td  in  siheaMike  aggregation  a  at  Capo  oi  BoTe,  near  Rome  ;  also  in  long  Gryttalfl  in 
iiating  maeti-eti,  at  Aci  Caatello  and  eUewhero ;  among  the  Yeeuvtan  laTaa ;  at 
nnpel,  near  Marburg ;  Habiehtewalde  near  Caescl ;  Annerode  near  Giesaen ;  is 
Iceland.     Named  after  the  English  minerakigi^t,  J.  PhillipB. 

The  name  Chriatianite  wae  give  a  by  Deat^loizeaoz  to  the  Marburg  harmotofne 
and  cryetala  from  an  amygdaloid  in  Iceland. 

To  pnillipAlte,  Brooke  haa  referred  the  zeagonite  m^ ffitmandine,  from  Capo  di  Boye 
near  Rome. 


THOMSONITE,  Srooke.  Meaotype,  (in  part),  ffauy.  Ne«dle  Zeolite,  (in  part), 
Werner,  Comptonite,  Brewtter,  Chafilite,  2%oww  Triploklaa,  Br.  Oxarkite, 
Bhtfpard. 

Tiinietric.    /:  7=90^  W;  0:  U=144**  9' ;  *«« 

a:i:  c:=0-7225  :  1:  1-0117.  Observed  planes, 
88  ill  the  amiexcd  figure,  0  :  2i=125  ,  il :  I 
=134''  40'.  Cleavage:  ti  and  it  easily  obtain- 
ed- Also  columnar,  strncture  radiated;  also 
amorphous. 

K=5— 5  5.  G.=2  35— 2-4;  2  35— 2-38,  Comp- 
tonite, Zippe,  Vitreous,  inclining  to  pearly- 
Snow-white  :  impure  varieties  browTi.  Streak 
uncolored.  Transparent — translucent  Frac- 
ture uneven.    Biittle, 

0(muKmtwn,—{(^  ^a)"Si+8Sl3i4>7d.  (6-£[,Walterahauaen)£^iUca  87 -4»  alumina 
81-8,  lime  18*0,  aoda  4*8,  water  18-0. 

Analvsea  ;  1,  Berseliua,  (Jahresb.  ii,  96) ;  2.  Rammelsberff*  (J.  pr.  Chem*  lix,  349); 
8,  Retziua,  (Jahreab.  ir,  164);  4,  Zippe,  (Yerk  Gea.  Maa,  B6bm.,  t.  1886,  89);  6,  6, 
EanuneUberg,  (Pogg,  xlvi,  288) ;  7,  Melly,  (Bib.  Umy.  N.  a  xr,  198);  8,  Rammela- 
batg,  (J.  £  pr.  Cbeno.  lix,  348,  mean  of  resulta) ;  9, 10,  Smith  and  Brnab,  (Am.  J.  SeL 
[i],  XTi,  60);  11,  12,  Walterhaneen,  (Vnlk.  GeaU  272,  277): 
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paammrrivjB  MnrxRALOOT. 


18.  yifembaoh, 

19.  Boden, 

Ml  UnionTille,  Pa., 


Bi 

68-88 
61-96 
64*S7 


tl.  SehaiUnak,  Ural,  64*86 
Sa.  Danbury,  Ot        68*76 

S8.  Haddam,  Ot         64*26 
M.  Borodin,  Fiiilaiid,68*20 


SI 
82-27 
22-66 
21*21 

22-24 
22*66 

21*90 
18-41 


0-61 
0-86 

(TO. 

0-64 
tra. 


0*20 


Oa 

8*46 
2-02 
0*81 

2*67 
8-09 

2*16 
0*11 


tra,  6-66 
0*10  9*48 
0*68  10-94 


1-14 
tra. 

fro. 
0*87 


7-98 
9-72 

9-99 
0*62 


l-21jgM-70  tOitJl 
8-08=^KiiO-40bsIOOJI 
1*86,  igii.l-06=sl00«^ 

&*& 
l-06=99-76»  BodMiik 
0-66,  ign.  O-MsstTH 

&*& 
0-60  ign.0-S9,&*B. 
14-41  "0-67=:M-29bW. 


a.  of  Ko.  7,  2-68 ;  8,  2-661 ;  9,  2*666 ;  10,  2*66;  11,  2*681 ;  12,  2*69 ;  14» 
2-66.    Other  analyses :  Lory,  (BvH  GeoL  Soo.  de  Fr.  [2],  yii,  462) ; 
(Bamm.  6th  Supp.  178) ;  DeViUe,  (Et  GeoL  Teneriffe,  1848). 

B.B.  fiises  more  easily  than  orthoolase,  and  qnieUy  to  a  glaas^  either  dear  m 
enamel-Uke.    Not  acted  upon  by  acids. 

Occnrs  in  porphyry,  granite,  syenite,  serpentine,  and  basalt ;  irith  croaita  aad 
mica  it  forms  the  granite  at  Kinuto,  containing  colmnbite.  At  Tenerina  it  oeeai 
in  trachyte. 

Among  its  localities  are  DanyiksioU  near  Stockholm ;  at  Anidsa  and  Arandsl^ 
with  cabite,  crystals  sometimes  two  or  three  inches  long;  at  S^aitanak,  Ui«t 
ipeenish,  in  a  gangae  of  qnartz  and  mica  and  yellowish-white  feldspar ;  at  dai^ 
ual  in  serpentine ;  at  Lake  Baikal ;  as  nmttane  at  Ghristiana-fiora,  Norway,  the 
arentorine  character  of  which  is  owing  to  minute  particles  of  speeiilar  mm, 
aeeording  to  Scheerer,  (gothite  according  to  Eencott). 

In  leehmd  at  Uatael^ordtiSafnegortKte),  Borodin,  etc 

In  the  United  States,  at  Unionyille,  Pa.,  (TJnionite),  with  euphyUite  and  eon*- 
dam,  G.=2*61 ;  also  at  Danbnry,  Gt,  with  othoclase  and  danbnrite ;  at  ^ttiHait. 
Ot,  often  transparent,  with  iolite  and  black  tonrmsline ;  at  Mineral  Hill,  IMa^ 
Go.,  Pa.,  called  Moonstone. 

Named  from  •Xtys,  littie,  and  cXm»,  to  cUam. 


ALBITE,i>-     OleaTdandite,  jfffoolM.    Periklin,  ^r«tt    Tetartina.    KiaadU 
spath,  ffaui, 

Triclinic,     0  :  t$=93^  36',  over  21=86^  24'.    (B.  &  M.) 


0 :  7=115^  5'. 
0 : 1'-^IW  61'. 
0 :  2t=188^  55'. 
0 :  2i'=187^  26'. 
0:ll(adj.)=127^28'. 


0 

ii\ 
/: 
iJi : 


1=150^  6'. 
•8'=U9^  12'. 
7^=122*^  16'. 
iT=148^  30'. 


a :  l'=120^  27'. 


0  :  2i(ov,U)=97^37'.  a  :  1=112^  11'. 
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/:  2t=134^  Sy. 
7':2t=138^84'. 
H :  7=117*'  68'. 
if :  7^=119^  63'. 
1  :  7=122^  83'. 
1' :  7'=124°  68.' 
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HYDROUS   SILICATES,   ZEOLITK   SBOTION, 
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fATROLITE,  W.     Soda  Meisotype,     Fe«tU«r  Zeolite. 
Radiolitti.     FaserzeoUtOi  W.     Natron -Meaotyp^  iSL 


LehoiiiiU,  Thotn.    Breviexte^ 
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Trmietric.  /  :  I=91\  O  :  11=^144^  23'; 
a:b:  c= 0*71 65  :  1  :  1'0176 ;  4  :  i  (mac.  W 143'=' 
20%  {bracb,)^142^  40',  /:  ^==116^40'.  Cryatab 
usually  slender,  often  acicnlar ;  frequently  inter- 
lacing, divergent,  or  stellate.     Also  fibrous,  rad- 

.     iating,  and  massive. 

^  H.=5— 5;5,  G.=2'17— 2'24.  Lustre  vitreous, 

^Blometimes   inclining    to   pearly,    especially   in 

P     fibrous  varieties.     Color  white,  or  colorless;  also 

I     grayish,  yellowish.     Streak  un colored.     Traiis- 

1     parent— translucent* 

Compontion. — S"aSi+^Si+2S:^ilioa  A*J-^,  alumina  26 U,  &oda   H%  water  IMS, 
Analjrses:  1,  Klaprotlif   (Beit,  v,  44);  2-4,   Fu<:lis^  (Scliw*  J.  Tiii  and  xviii)j  5^ 

Thonuon,  (Min,  i.  317);  6,  Kobell,  (J.  t  pr.  Cbem,  adii,  7)j  7,  Rii2gel,  (Jabrb.  Pharm. 

jciLi);  8,  9,  10,  Scbtwrer,  (Pogg.   \jcw,   276);    11,  ThomBon,  (Miu.  i,  838);  12,  a  0. 

Gineliu»  (Pogg.  Ijtxati,  311)i    13,   C,   Bergemaiui,  (P<m.  boctiv,  4yi);    14,  Sondefl, 

(Pugg,  jocxiji,  1P2);  16,  U,  Korte,  (G.  Ro^'b  MlneralBjnttm,  1852,  S»$); 


Hogan, 


4.  Tyrol.  mat»i99j 

5,  Antrim^  trj/ft 


Bi 

48-00 
47-21 
47-76 
48-63 
47-66 


^  6r«ealci>d,  rnatttiw^  46 '94    27 -(K)      

7,  Hogau,  48  06 

S.  Bergmannite^  red,  47  97 

9.  •*  iBhiUt,  48-12 

ID.  Radi&lUe,  48*88 

IL  J>Aufi/t*e,  47-38 

12.  Laurvig,  NairoUU,  48*68 

18.  Iron  yatraiite,  46  64 

14.  Bremdie,  43-88 

16.         "  48*82 

le.         "  48*60 


£1 
24  ^5 
26-60 
36-88 
24*82 
26-42 
27-00 
25*80 
26-66 
26-96 
26*42 
24-00 
26 '37 
18-94 
28-39 
26-24 
26-06 


0-21 
0-68 


2-10 
0-78 
0-22 
0-24 


7-49 


16-60 
16-12 
1«'21 

16-69 
14-98 
14^0 
lfi*75 
14-07 
14-28 
13-87 
18-20 
16-00 
14-04* 
10-32 
16-97 
16-49 


9-00=99  "60,  Kkprotfa. 

8-88=99  16,  Fucba. 

9-81=^99*16,  Fuchfl, 

9-60=98  96,  Fucha, 
10-44,  Oal  -4=101  '33,  Thomioii. 

9'60,Cal'8=10<>-04,  Kobell. 

9'00=10t>  70,  Ri«gel. 

9*77.  Oft  0  68,  fe  Ir,  =99-88,  a 
10-48,  Oft  0-69,  ^  *r.=100-7»  S. 

9-42,  OaO-44,]tl ■64=10<}S1, 3. 
18-60,  Oal  -6 '2^99 '66,  Tbomsan. 

9-66.  fe0^36=10O-96,  Gmelin. 

9-87,  f^e  2-40,  Sln0*66=99-88B, 

9«63#C4  6-88,  fig  0-21,  Souden. 

9'47.Cafn=10<.wX),  Korte, 

9-29.0a<r.=100-88,  Korte. 


a  With  a  little  potaib* 


B.B,  natrolite  beoomes  opaque  and  is  often  pbospborosoeot;  it  fosao  qmelTj  to  a 
glaasT  globule.     Gelatin tzei  readily  with  acids,  even  after  ignition. 

Thit  sp^oiea  occurs  in  cavities  in  amjgdaloidal  trap,  basalt,  and  other  allied 
rocks;  and  aometimea  in  seamfl  in  granite  or  gneiss.  It  is  found  in  tbe^otM^Mii 
of  AusBig  io  Bobemia;  in  Auvergn«;  iho  trap  rocks  of  Kilmalcolm  in  Raofrewahiro^ 
and  Glenanu  in  tbe  county  of  Autrira  and  elsewhere.  The  RaSotite  is  from  Brerig. 
Bergmanniie  la  a  red  or  white  natrolite,  from  Zircon  ayeuita  near  Brerig.  LehuntU« 
is  from  Glenarm,  and  if  Thomson's  analysis  is  oorrect  it  contains  Sfi  like  tbe  scole- 
oites,  althongh  a  soda-meaotype.     K^ngott  finds  the  angle  /:  -{^91°. 

Tha  Iron-natrolite  (anaL  18,  Eisennatrolith)  occurs  along  with  tbe  bfericite  of 
Brerig,  and  ia  in  dull  green  opaque  prismatio  crystals  and  iamierTatallino  plntciv 
H.^4!».    Q,==2-86a.    It  baa  one  fourth  of  tbe  alumina  replaoed  by  p«rozyd  of  irom. 

Ill  North  America,  n  at  roll  te  occnra  in  the  trap  of  Xoya  Sieolia ;  sparingly  *fe 
Cbeahire,  Ct. ;  also  at  Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native 
copper. 
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DESCRIPTIVE    MINERALOGY. 


Ac.  It  is  associated  with  pearl  spar  in  the  Tyrol,  where  it  oc^^urs  in  large  traii»> 
parent  crystals ;  with  epidote  and  garnet  at  Arendal ;  with  eudialyte  and  horn- 
blende in  Greenland  It  is  frequently  one  of  the  constitnenta  of  syenite  and 
greenstone. 

In  Massachusetts,  U.  S.,  at  Chesterfield,  with  red  and  bine  tonnnalines  in  lamellar 
masses,  (CleaTclandite),  slightly  bluish,  and  also  fine  granular,  and  rarely  in  small 
crystals.  Contains  the  same  minerals  at  Paris,  Maine,  and  at  Goshen,  Mass.,  at  Ao- 
worth  and  Alstead,  N.  H.  At  Haddam,  Conn.,  accompanies  chrysoberyl,  beryl,  co- 
lumbitc  and  black  tourmalines.  Fine  transparent  or  translucent  crystals  at  the  Mid- 
dletown  feldspar  quarry,  (fig.  419 ;  gave  the  author  for  0  :  tt,  92**  40'  and  87^  iO'). 
At  Granville,  Washington  Co.,  N.Y.,  white  transparent  crystals.  At  Monroe,  Conn., 
a  fine  granular  variety  containing  beryl  In  Delaware  Co.,  Pennsylvania,  at  Union- 
ville,  a  granular  variety  is  the  matrix  of  the  corundum,  (see  analyses  12  and  18),  bar- 
ing the  hardness  of  quartz,  (7 — 7  '25).  It  had  been  taken  for  Indianiteu  A  similar 
variety  equally  hara  is  found  with  Idocrase  at  Sandford,  Maine. 

The  name  Alhite  is  derived  from  alhu%^  white,  in  allusion  to  its  color,  and  wii 
given  the  species  by  Gahn  and  Berzelius  in  1814. 

Hyposclerite  of  Breithaupt,  analyzed  by  Hermann,  (J.  t  pr.  Ch.  zlri,  896),  with 
the  resulting  ratio  for  the  protox^(b,  peroxyds  and  silica  1 :  2 : 6,  is  shown  by  Ram 
melsber^  to  be  probably  aibite  mixed  with  au^te.  G.=2*6 — 2*66.  Yroxn.  ArendaL 
Named  from  vro,  under  or  leas,  and  v^Xiipos,  hara. 


ORTHOCLASE.  Feldspar.  Potash-Feldspar.  Ice-spar.  Felrite.  Adnlaria.  Mvr- 
chisonite.  Leelite.  Amausite.  Amazonstone.  Sunadin.  Moonstone.  Nape- 
leonite.  Necronite.  Pegmatolite.  Mikroklin,  Breit,  Yalencianite,  Brett  Feld- 
stein,  ffctus,    Feldspath,  R.    Eispath,  W.    Erythrite,  and  Perthite  of  TTkemsom, 

Monoclinic;  (DicUnic  ?)     C=63°  53',  /:  /=118°48',     O  :  1»= 
153°  28' ;    aii:  c==0-844  ;  1  :  1-5183. 
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2,  Faroe,  crytt 

8.  StafFa,/e'a^Atffy, 

4.  Auvergne, 

fi.  Niederfcirciien, 

8.  ctm, 

9.  MuU,  Scotland, 


L 

Si 

48-94 

46-10 

46'7fi 

49*00 

48^X5 

46-72 

46-76 

46-3 

46'2l 


Stolecite^  or  Lim^-fnetotype. 

]5ra     iBr 


25-99 
25*88 
2482 
26-60 
28 '60 
25 -yO 

26-9 
27-0 


Oa 

10-44  18-90=99-26.  Puoha  and  Gehlen. 

13-86  0*48  lS-62=llM>t>3,     **  " 

14-20  0-39  13-64=98-80,       "  « 

15  30  9^O0=99'8O,  auillemin, 

U'60  O'SO  13-60=99*96,  RiegeL 

13-71  13  67=100,  Gibbfl. 

13-68  13-94=lO0-6»  Giilicb. 

13-4  14-0  =1(J0*6»  Domeyko. 

1S45  18-78=100-44,  Scott, 


10.  Faroe, 

n.  "      rtptt. 
12,1  Cfilan d ,  feathery, 
15. 

14.  TjTol, 

15.  ^'lederkircheo, 

16.  Giant's  Oaoaewaj, 

17.  Iceland, 


U.  Me$oUUt  or  Lim^and-toda-iM^otype, 
46-80     26-50       9-87     6*40     12-30=lO0'87,  Berzelins. 


47  00  2613  9-35  5*47  12-25=100-20,  Fuchs  dr  Gehlen- 

46*78  2fi-66  10-06  4'79  12*81=99-60,       " 

47^6  25-85  lOlH  4-87  12-41=100*18,     «                 *' 

46-04  27iX»  9-61  5*20  1236=100-21,     «                 *' 

46-66  27*40  9  26  491  12-00=100  22,  Riegel 

48-88  26-36  764  4"20  12'3i,  j;ig2*46=101-86,TliomAon. 

45-78  27*53  9iX>  6-08  12-38, 1: 0-31=100-08,  BreJd, 


I 


An  analysis  by  Walterbauaeti,  Vulk.  Geatein,  260. 

B.B.  acoWite  curls  up  like  a  worm,  (whence  the  numo  from  ffjct^iXij^^  a  K)orfn^,aiid 
finally  melta  to  a  bulky  eluning  ilag,  which  in  tbu  inner  flame  becomes  a  YMiculsr 
slightly  shining  b^adnr 

Occurs  in  the  Bernfiord,  Iceland,  where  the  cryst^fcls  often  exceed  two  inches  in 
length,  and  arc  occasionally  a  quarter  of  an  inch  tliick.  It  haa  al»o  been  met  with 
in  amygdaloid,  at  the  Faroe  Islands,  Staffa;  the  Vetidayali  mountains,  BindoBtou  i 
in  Greenland ;  at  Pargas,  Finland ;  in  Auvergno  \  also  in  Tcina  in  the  Kilpatrick 
hills. 

PoonahliU  of  Brooke  has  the  angle  /:  /=:91*  49%  KengotL  Gfnclin  obtained 
in  an  analysis,  (Pogg.  xlix,  538j,  Si  45  12,  i:l  30-44.  Ca  10*20,  Na  and  trae*^  of  £  0-66, 
tL  13'S9=»99-aL  From  Foonah,  Hindostan.  Brooke  and  Miller  refer  it  to  this 
place. 

AnitimolUe  of  Thomson  {Min.  i,  826)  occurs  in  white  ailky  fibrous  stalactitea, 
about  as  ti^rge  as  the  finger,  in  caTittes  m  amygdaloid  at  Antrim,  four  miles  cast  of 
the  Giant's  Causeway.  Fibres  divergent  from  the  axes  ;  angle  of  prism,  according 
to  Kengott,  92**  13%  and  the  outer  edges  beveled  by  a  prism  of  150^  30%  H.=3'75. 
Q.='i-096.  Thomson's  ftualyses  afforded  Si  4847,  i\  3026,  6a  7*50,  K  4-10, 1'e  O'lO, 
CI  0'098,  Xi  15*32.  B.B.  forma  a  white  enamel  without  intumescence.  Gelatinizes 
with  muriatic  acid. 

A  ztoUHc  mineral  from  Saspach  in  Kait*trstuhl,  afforded  J.  Schill  (v,  Leonb,  1846, 
452)  gi  51*60,  3fcl  16-61,  fta  620,  ±  682,  ]ftg  1*93.  H  17*00=99*96.  Occurs  in  tufta 
of  fibres  and  concretions;  G.^m65.  H.=:s4 — 0;  white  or  colorless ;  Inatre  ailfcy 
to  vitreous.     Easily  soluble  in  muriatic  acid. 


SLO ANTTE,  MtMghini  and  Stehu 


Trimetric.    /: /=105^    Cleavage:  /  very  difitinct     In  radi- 
ated masses,  and  often  a  fracture  transverse  to  the  ra<liatioD. 
JEL— 4*5,    G*=2-441.     Lustre  pearly.    White.     Opaque. 

G>m/»ti/iofi.^Ca,Mg)»Si*+5XlSi-f9fi[=Siliea  42-9,  alumina  84-8,  lime  11 -a, 
water  11*0=100.     Analysis  by  Boehi,  (Am.  J.  Sci.,  [2],  xiv,  64) ; 

Si  42-19,     il35tK),     Ca812,     fig  2*67,     ^aO*25.     (l  0*80,     fi  12*60=1 00 "76. 

B.B.  fuBca  without  ininraescenoo  to  a  white  enamel  Diiaolves  in  the  acids  even 
in  the  cold,  and  gelatinizes. 

From  the  Gabhra  roaao  of  Tusoany. 

42 
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CmOSIFTITB  laNEBAIOGT. 


Si 

21 

Pe 

Ca 

t 

«• 

6.  Adul  St.  Gothard, 

.  65-69 

17-97 

1-34 

18-99 

1-01=^100,   Abiek 

6.  Baveno,  green. 

65-72 

18-57 

0-34 

14-02 

1-26,%  01=100,  AK 

7.  Siberia,  green, 

65-82 

17-89 

0-80 

0-10 

13-05 

2-81.  Ag  0-09,1111 0-19, 
Cu  trace=±9V16,  AK 

8.  Chili,  row. 

65-37 

20-47 



2-60 

6-80 

4-00=98-74,  Dom. 

9.  Moonstone,  CeyL 

64-00 

19-43 

— 

0-42 

14-81 

,  ]^  0-2,  fi  A  lorn 

114.  RAIL 

10.  Marienberg, 

66-48 

17-03 

0-49 

1-08 

13-96 

0-91—99-86,  Kroo. 

11.  Saxony, 

65-52 

17-61 

0-80 

0-94 

12-98 

1^0=99*65,  Kenton. 

12.    Valeneianite, 

66-82 

17-58 

0-09 

14-80 

=99-29.  Plftttiwr. 

18.  Microcline, 

65-76 

18-31 

trace 

1-20 

14-06 

=99-88.ETreiBo!t 

14  Perthite, 

66-44 

18-35 

1-00 

0-67 

6-37 

5-66,  Ag  0-24,  ign  0-40 

=99-08,  a 

15.  0WA.Laurvifir,5fnA,  65-90 

16.  "  Freder'vV  «^  65-19 

19-46 

0-44 

0-28 

6-55 

6-14,ign012=98-89.0. 

19-99 

0-68 

0-48 

7-03 

7-08,"0-38=l(»0-78,0. 

17.  "  L.  Superior, 

18.  "  Auerberg, 

66-70 

18-68 

0-30 

9-57 

8-58,flO-70=99-5S,W. 

66-26 

16-98 

0-81 

0-43 

14-42 

0-20.  £[1-29,  Ag  Oil, 

^=100.  RAmm. 

0-79,  Srg  «r.=100-6f. 

Oenth. 

19.      "  Davidson  Co., 
N.  G, 

65-30 

20-20 

tr. 

o-os 

14-85 

ta   Ckesterlite, 

64-76 

17-60 

0-50 

0-65 

14-18 

l-75,MgO-8O,igii0-6i. 
=100-89.  &  it  & 

21. 

65-17 

17-70 

0-50 

0-56 

13-86 

l'64,ftg0-26.  ignO« 

=100-83,  a  is  R 

22.  Loxoclase, 

65-40 

19-48 

1-25 

2-26 

2-76 

7-28,  ftg  0-20,  ignore 
=99-84.  &4R 

28. 

66-31 

18-23 

0-67 

1-09 

4-85 

7-81,  ]Slgi>8O,ign0-20 
==98-96,  &  is  & 

24. 

63-50 

20-29 

0-67 

3-22 

808 

8-76,Mg*r.SiFftl-» 
=100-7,  Plmttner. 

G.  of  No.  6=2-5756;  of  6,  2-55  ;  of  7,  258;  of  8,  2-596;  of  10,  2-44;  of  16, 16, 
2-59;  of  19,  2-647. 

Analvsos  :  Diday,  (Ann.  d.  M.  [5],  ii,  181);  Deloss^e,  (ib.,  iii,  372,  388,  406);  Decb- 
en,  (of  'Sanidin,  Verb.  nat.  Ver.  Kheinl.  1852,  83C0  ;  Avdecff  and  MOB0,  (Pogg.  Iii, 
465);  Moll,  (Ranim.  4tb  Suppl,  69). 

B.B.  ftiHOs  witb  difficulty,  and  only  on  the  edpos,  to  a  semi- transparent  Webby 
glass.  With  borax  forinH  slowly  a  transparent  glass,  and  witb  soda  a  vesicular 
glass.  Not  acted  on  by  the  acids.  With  cobalt  solution,  becomes  blue  only  on  the 
nised  edges. 

DiffenMU'c  of  color  and  lustre  has  given  rise  to  distinct  nanics  for  several  vari*- 
ties  of  this  species. 

Common  Feldspar  or  Orthoclase  [fir.  opBa,  straight  or  rectangular,  and  «>««,  to 
cleave']  includes  tlie  subtranslucent  varieties,  the  common  constituent  of  granite 

Loxoclase,  IJreit,  has  the  composition  of  orthoclase  as  shown  by  Smitli  and  Brush, 
and  does  not  differ  essentially  in  cleavage  ;  the  bnsal  and  clinodiagonul  being  much 
the  most  distinct;  /:  /about  120°;  G.=2-6— 262,  Plattner. 

^eeronite  [fr.  hk(ms,  a  corpse]  gives  off  a  fetid  odor  when  struck. 

Adularia  is  a  transparent  or  translucent  variety,  found  in  granitic  rocks.  Tb* 
crystals  are  often  large,  and  occur  of  great  perfection  in  the  high  distrieteof  Savov: 
the  name  is  derived  from  Adula,  one  of  the  highest  peaks  of  St.  GothardL  In* 
Valeneianite  of  Breithaupt  is  a  variety  of  adularia ;  the  name  is  from  the  Mexican 
mine  Valenciana. 

Moonstone  is  a  variety  of  adularia,  presenting,  when  pidished,  chatoyant  or 
pearly  refle<'tions.  Sunstone  is  a  similar  variety,  containing  minute  scales  of  oxyd 
of  iron,  or  Got  bite,  (Kengott),  disseminated  through  it  The  opalescence  is  seen 
in  the  direi'tion  of  a  plane  replacing  the  edge/:/  somewhat  obliquely.  But 
neither  of  these  are  exclusively  common  feldspar.  A  Siberian  sunstone  has  been 
shown  by  S<>heercr  to  be  oligoclaso;  and  the  moonstone  of  Mineral  Uill,  Delaware 
Co.,  Pa., 'is  of  the  same  species. 
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O  :  2i=lW  20'.       2*  :  -^1^129''  40'.        it  :  1=111^  5S\ 
O  :  -2i^lU\  u  ;  -1  =  106°  32'.        -1  :  ^1=146"*  50'. 

Cleavage:  clinodiagonal  {it)  eminent     Also  in  globular  forms; 
also  granular. 

4S5 


486 


2* 


-2i 


H.-3"5-^.  Q.-2%  Haidin^er;  2195,  Faroe  Islands,  Thorn- 
eon,  2-175,  Iceland.  Lustre  of  i%  pearly  ;  of  other  faces,  vitreous. 
Color  various  shades  of  white  passing  into  red,  grajj  and  brown. 
Streak  whit^.  Transiparent^ — subtranalucent.  I'racture  aubcon- 
choidal,  uneven.     Brittle. 

Otrnpotitian, — Ca  Bi+^lSi'+sS*  IJamoiir=Silicft  69 '3,  ftlnminn  16-8,  lime  9 -2. 
wftter  lA^, 

Analvaet;  1»  Thomson,  (Min,  i,  8i7)  j  2,  RammelabGrg,  (Handw.  i,  802);  8,  Da- 
monr,  (Compt  Bend,  xdi^  ^6S,  Aim,  M^   {4],  x,  20^) ;  4,  Walter&hauseti^  (Yolk. 


h  Faroe, 
2.  Iceland, 
3. 


Si 

ff9>16 
58-20 
69-64 


4.  Bernfiord,  66-90 


16-88 
1681 


Oft       fi:  fe 

7  66  16-40  =1 00-12,  Thomion. 

7-20  16  00  =<JSM)0,  RammeUberg. 

7-44  14-83  ,  ]8[0'74,  Ra  1*16=99*64,  D. 

7-38  14-83  0  12,  "  1-63,   "   0-67^  Sfg  0-29=100-04»  W. 

B.B.  intmuesced  and  ftis«8,  and  becomes  phosplioreflceiit.  DisaolreB  in  muriatio 
ftcid,  affording  Blimy  flilica,  wiUiont  gelatiniEing. 

Heal&ndite  occui'b  principally  in  amygdaloidal  rodcB.  AUo  in  gneias,  and  oecaaton- 
ally  in  metalliferonft  vein*. 

The  finest  snc^imena  of  tbia  speciee  come  from  Iceland  and  the  Faroe  Islanda, 
and  from  the  Veodayah  mountains  in  Eindoeton,  Red  yarieties  occur  at  Campeie 
m  SlerliDgahir^,  with  siiibite  of  the  same  color,  and  brown  iit  ore  beda,  at  Arendai 
It  ^ao  cwcnrs  in  the  Kilpatrick  hills,  near  Qlasgow,  on  the  I.  of  Skje,  in  the 
Faaaa  Yalley,  Tyrol,  in  the  Hartz  and  elaewhere ;  abundant  in  the  amygdaloid  of 
Abyssinia. 

At  Peter's  Point,  Nora  Scotia,  it  occurs  in  trap,  presenting  white  and  flesh-red 
eolors,  and  associated  with  lanmontite,  npophyllite,  thomsonite,  Ac. ;  also  at  Cape 
Blomidon,  and  other  places  in  the  same  region,  in  cryttaJs  an  inch  and  a  half  m 
length. 

In  the  United  States  with  stilbite  and  cbabaeite  on  gneiss,  at  Hadivme,  Ot,  and 
Chester,  Mass.,  and  with  these  minerals  and  datbolite,  spopbvllite,  Ac,  in  amyg- 
daloid at  Bergen  Hill,  New  Jersey ;  sparingly  at  Kipp's  Bay»  New  York  Island,  on 
gneiss,  along  with  stilbite  ;  in  a  fissure  in  hornblende  rock,  a  few  milei  southwest  of 
FhUadcIphiA,  sparingly ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and 
Fond  du  Lao. 

Also  in  minute  crystals,  seldom  over  half  a  line  long,  with  haydenite,  at  Jones's 
FallSf  near  Baltimore,  on  a  syenitic  sohist    Lery  has  deseribed  these  crystals,  under 
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wich,  Conn.,  at  Brimfield,  Mass.,  with  iolito,  and  at  Panonfiold,  Me. ;  and  snnncBc 
at  Lyme,  Conn.  (Some  of  Uiese  may  be  oligoclase).  Kaolin  occurs  at  Andover,  Msiib. 
and  abundantly  in  Xew  Milford,  Kent,  an<l  Cornwall,  Conn.,  and  in  the  counties  of 
Essex  and  WaVren,  New  York;  also  in  Kew  Garden,  Chester  Co.,  Pa.,  abundant 
Necronite  is  found  at  Roger's  Rock,  Essex  Co.,  and  at  Thomson's  quarry,  near  IWth 
street,  New  York. 

Chesterlite  (anal  20,  21)  is  shown  by  Smith  and  Brush  to  have  the  constitotMa 
of  Orthoclose.  It  occurs  in  crystals  sometimes  1^  inches  broad,  implanted  often  oa 
dolomite.  Faces  not  polished;  /:  ^=121°— 127°.  0  :  »i=l»0°  aa  shown  by  twins; 
O  :  /  and  0  :  T  unequal,  (as  also  2i  on  /  and  2t  on  7'),  but  not  constant,  and  the 
difference  may  be  an  irregularity.  Cleavage  parallel  to  O  and  it,  perfect.  Twin 
common  parallel  to  0  :  also  a  peculiar  twin,  in  general  form  rectangvUr. 
made  by  composition  parallel  both  to  O  and  t^  the  latter  composition  shown  br 
the  meeting  of  stria)  along  the  middle  of  O,  and  the  former  by  a  similar  meHisf 
on  ti ;  but  it  is  singular  that  in  the  two  specimens  observed  by  the  author  (fp«a 
the  cabinet  of  Joel  Baily)  this  meeting  of  strin  is  seen  on  only  one  of  the  pliMi 
O,  and  one  i) ;  on  the  other  )»lane  0  the  stria*  extend  across,  parallel  to  the  iaur- 
section  of  0  with  one  of  the  planes  /,  a  fact  that  indicates  a  diclinic  rather  thai  i 
monoclinic  form.  The  crystals  nonnally  would  have  4  planes  I  at  one  eztremitr: 
but  the  specimens  are  partly  broken  and  only  two  are  present  on  one  side,  mm 
above  the  other. 

Feldspar  enters  into  the  composition  of  a  great  number  of  rocks. 

Granite  consists  of  feldspar,  (luartz,  and  mica,  crystallized  promiscuously  toettk- 
er.  The  feldspar  constitutes  ordinarily  about  40  per  cent,  but  varies  very  widelr; 
while  the  quartz  is  usually  SO  to  40  per  cent^  Ordinary  granite  contains  sho«t 
72*3  silica,  15'H  alumina,  7*4  of  alkalies,  5*0  of  lime,  magnesia,  and  ozyd  of  iroD.^ 
a  composition  near  that  of  petrosilex.     Pegmatite  is  graphic  granite. 

Oneias  has  the  same  ingredients  as  granite,  but  with  traces  of  lamination. 

Micattlatc  is  similar  in  constitution,  with^a  distinctly  foliated  structure. 

Beresite  is  a  fine  grained  granite,  containing  pyrites,  from  near  Beresof,  in  tbeUrtL 

Syenite  consists  of  feldspar,  hornblende,  and  quartz,  and  otherwise  resembltf 
granite.  These  rocks  pass  into  one  another  by  insensible  gradations.  Protogintii 
a  talc  pranito. 

Dohrine  i.s  a  ^neissoid  rook  in  the  Alps  consisting  of  talc  and  feldspar. 

Granulitr,  Kiirite,  or  Ijeptynitr,  (Weissstein),  is  a  granular  coni{>ound  of  frfdiptr 
and  quartz,  with  sometimes  garnet. 

The  Horn f eh  of  the  (Jcrnians  is  a  massive  compound  of  quartz  and  fcW?psr 
breiikin^  with  a  smooth  flinty  fracturo.     The  Cornubianite  is  similar. 

Pyroxrnite  consists  of  feldspar  and  lamellar  pyroxene. 

Piimmrrith'  is  a  granitoid  rock  containing  spliorules  thickly  disAoniinated.  J^imi- 
lar  spherules  sonn'iimes  occur  in  porphyry,  trachyte,  eurite,  diorite,  and  oecssirtn- 
ally  granite.  Dclesse  has  shown  that  rocks  containing  these  spherules  have  an  ex- 
cess of  silii'a.  The  spherules  are  feldspathi<>,  but  contain  mixed  quartz  whii*!!  ii 
most  abundant  in  the  exterior  coats  or  at  the  centre. 

Jdiasrite,  a  granular  slaty  rock  consisting  of  orthoclase,  mica,  and  ela*olite.  with 
sometimes  quartz,  albite,  and  hornblende. 

Porphyry  consists  of  a  compact  feldspathic  base,  (cornitr  or  porphyrH*\  vi-2 
crystals  of  feldspar,  (often  orthoclase  or  oligochise) ;  it  may  be  green  with  Motchrt  of 
paler  green  or  white,  or  red  with  white  blotches  or  species,  besides  other  shs'l«*  o* 
color;  the  blotches  of  a  i>olished  surface  are  the  feldsi>ar  crystals.  When  distitr 
feldspar  crystals  are  scattered  through  granite  it  is  called  7)or/)/«yn7<>  granite.  Tfe« 
feldspar  of  jH)rphyry  is  oft  en  also  the  sj>ecieH  labradorite,  as  is  the  case  in  the  sneirt' 
verd  anti<jue  porphyry  of  Greece,  quarrie<l  from  rounded  hills  on  the  plaisf  of 
Uelosin,  La<'«)nia.  in  the  porjjhyry  of  Ternuay  in  the  Vosges  it  is  the  siKKiie*  ^»- 
gite.     It  is  often  uuartzoHe  ov  globuliferous. 

CUnkntone  or  phonolite  is  a  compact  fehlspathic  rock  of  grayish  colors  and  smooth 
fracture,  clinking  under  the  hammer  when  struck  somewhat  like  a  m^taL  G.=i^ 
—2-6. 

Trachyte  is  a  rock  of  similar  c<»nstitution  an<l  color  with  clinkstone,  but  having 
a  rough  surface  of  fro<'ture.     Doimte  is  a  grayish  earthy  variety  from  iSiy-ilc  Dom* 

Pumic*  (Hiuisstein,  German)  is  a  porous  fehlspathic  scoria  irom  volcanoi-s;  tlw 
I>ores  are  fine  and  linear  and  often  barely  visible  without  a  glass.     G.=2*2— 2*4- 
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H.=3-5— 4.  a^2094— 2'205  :  2161,  Hai- 
inger.  Lustre  of  ii^  pearly ;  of  other  faces 
itreous.  Color  white;  occasionally  yellow, 
brown,  or  re€L  Streak  nncolored*  Subtranspa- 
rent — tranaliicent.     Fracture  tmeveii.     Brittle, 

C^ow/w)*ifion.— CASi-j-3tl^i*-h6fi[=Silica  57 '6,  alomina  16*3, 
lime  8-9,  water  16  3.  Aimlyeos:  1,  FacliB  and  Gehlen, 
(Schw.  J.  viii.  263)  j  2,  Hiainifer,  (ib.  xxiii,  63);  8,  Retdiu, 
(Jahiesb.  iv.  163);  4,  Mo^b,  {Fogg.  Iv,  lU);  6,  Riogel.  (J. 
f.  pr,  Cbem,  xl,  31*?);  6,  Hermann,  (BulL  Soo,  Nat.,,  Moscow, 
1848,  318);  7,  M(iTiet«r,  (Pogc;  linr,  2^*7);  B,  0,  Sjogren, 
(OfT.  K.  V.  Ak.  18-48,  111);  10,  WQltersbfltiBen,  (Vwlk,  Geat 
254)  J  11,  Korl,  (B.  u.  H.  Ztg.  1863.  No.  2);  12,  R.  Weber. 
(iU)  ;  18.  Beudant  (Traits  de  Min.  u,  11^,  120> 


^-\ 


Iceland, 
Faroe, 


5i 

55*07 
5800 

56-08 
67-18 

68 '33 


Nlederkirchen. 

Hmen  Mts. ;  G.t=2-19,  65-31 

ChriBtiana  :  G.=2-203. 58*53 


Gtutafiiberg, 


9.  Barbro^  Norway, 

la  Iceland*  ^^23-184, 

11.  Andreaabarg, 

12.  Bemfiord,  Iceland, 
18.  Sph4m^tUbUe, 


67*41 
5841 

67-40 
6d-8 
B6t^2 
66^91 


16-58 
16*10 
I7ia 

16*44 
16-6ft 
16-26 
16-78 
10*14 
16-66 

16-23 
15-9 
14-M 
17  01 


fi 


0*32 


11J'30=I00^4,R  i^  G, 
16-4o=9y70,  Hiflisger. 
18*36=10<)-77,  Rotwii* 
17*79=^100-68,  MoBflL 
14-60.  FeO-26^98'53,  R. 

1-03     17-76.l^e,35fal'0^lOOH, 

^     17'06,]Slgalk.8-(V7.F6O-5 

1-21     1-04     16*6O,Slg<rtf.=101'40,a 

16*58,   Mg,  3Stn   0-69= 

99*98  SL 
I6-«8.]&:gOaS=99-09*W. 
17*6.  Pel  3=9^1.  Kerb 
17-71^100*30,  Wi*ber 
17*84=100*07,  Beudant 


0'60 


0*68     — ^ 


B.B,  intumeaces  and  yielda  a  milk-wliito  bead.  Witb  acida  jielda  atinky  ailio*, 
excepting  Bendftiit*ft  ^pk^troBtilhite^  wbicti  forma  a  jelly, 

Stilbite  occur*  moBtly  in  cariiies  in  amygdaloid  or  trap.  It  is  alio  found  m  some 
metalliferouB  veina,  and  in  granite  and  gneisa. 

Abundmit  on  the  Faroe  Ulandi,  in  icoland,  aad  on  the  lale  of  Skye,  in  trap;  at 
AndreaalH^rg  in  thti  Ilartj!  and  Kongsbarg  and  ArendAl  in  Norway,  with  iron  ore ; 
in  the  Vendayah  Mta.,  Hindoatan,  in  large  translucent  crystals,  having  a  reddiah- 
tinge ;  in  fine  cryatals  of  a  brick-red  color,  in  porphyTitio  amygdaloia,  near  Kil- 
pntrick  in  Dumbartonshire ;  a  brown  variety  on  granite,  at  tfce  copper  mines  of 
Gustnfsiberg,  nearFahUm  in  Sweden  ;  at  AndreaAberg,  Koogaberg,  etc. ;  at  Partridge 
Island,  at  Nova  Scotia,  this  speeiea  forma  a  perpendicular  yein  from  three  to  fotu* 
inches  thick,  and  from  ttiirty  to  fifty  feet  long,  intersecting  amygdaloid;  its  ooloro 
are  white  and  flefib-red. 

In  the  United  States,  sparingly  in  sraall  crvstals  at  Chester  and  the  Charlestown 
tyenite  quarries,  Mass  ;  at  the  gneisa  iianrry.TliachersTi lie.  Conn,,  in  crystAls  lining 
cavities,  in  coarse  granite  ;  at  Hndljme  in  radiated  formi»or  gneiss,  associated  with 
epidote,  garnet,  and  apatite;  at  Phillipstown,  N.  Y.,  in  cryatals  or  fan-likegronpa; 


oppoi^ito  West  Point,  in  a  vein  of  decomposing  hliii»h  felde^ 

in  honey-yellow  crystals ;  in   the  greenstone  of  Piermont,  in   minute  cryatals ;  in 


gron||)e; 
spar^  intersecting  gneiss, 


KBei 

^•fcil 


scopiform  cryatals  of  a  dtill  yellow  color,  near  Peekakilt,  N.  Y. ;  and  at  Bergen 
Hill,  New  Jersey,  in  amall  but  bright  cryatois ;  alao  at  the  Michipicoten  Islands, 
Lake  Superior. 

The  name  stilbite  is  firom  9rt\fi>f,  Inttrt, 

Ai-TERKD  FoBMa.— Stilbite  has  been  observed  chanced  to  quarts.  B^pattUbiU  of 
^Bodant  from  Faroe,  is  considered  a  partially  altored  stilbite  Beudont  obtained 
floe.cit)Si  52-43-  Si  18*32,  Ca  8*10.  liSTa  2-41,  fi  1817=99-96,  Two  ap^imens  of 
i^bite  analyzed  by  ThomBonj  (Min.  i,  846),  approaoli  hypostilbitet 
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PetroBilex  (Adinole,  Beudant)  is  compact  impure  feldspar,  like  the  base  of  por- 
phyry. It  differs  from  jasper,  which  it  often  resembles,  in  being  fusible  before  the 
blowpipe.  G,=2"60G — 266.  A  greenish-gray  specimen  from  Brittany  afforded 
Berthier,  Silica  75'4,  alumina  15  5,  potash  3 "8,  magnesia  1*4,  oxyd  of  iron  1*2.  TTie 
results  are  varying,  as  the  species  is  rather  a  rock  than  a  pure  mineraL  Thomton'i 
Leelite.^hxdh  falls  here,  consists  of  Silica  Sl'Dl,  alumina  6*55,  potas&a  8*88,  proi- 
oxyd  of  iron  6*42. 

Obsidian  or  volcanic  glass  is  sometimes  an  impure  feldspar  in  a  glassy  Btate ;  and 
in  other  cases  it  is  a  mixture  of  feldspar  and  augite  with  chrysolite  and  much  iron, 
or  of  augite  and  chrysolite  or  labradorite,  <fec.,  the  materials  varying  with  the  lavaa 
of  a  volcano ;  for  any  lava  will  become  glassy,  and  thus  make  obsidian,  by  rapid 
cooling.     G.=2-25— 2-8. 

Pitchstone  has  the  lustre  of  pitch  rather  than  glass ;  pearhtone  haa  a  pearly 
lustre,  and  is  sometimes  in  spherules,  (spherulite),  or  consists  of  spheroidal  coiicra> 
tions.  G.=2-3 — 2*4.  The  spherules  of  pyromeride,  porphyry,  etc.,  are  quite  similar. 
The  siliceous  character  of  these  spherules  is  mentioned  on  page  246;  see  alto 
Delesse  on  Globulifcrous  Rocks,  Trans.  Geol.  Soc.  France,  1853,  and  Am.  Jour.  Set 
[2],  xvii,  168. 

Arablite,  Forchhammer,  or  Baulite,  appears  to  be  a  siliceous  feldspathic  minerdi, 
related  to  these  concretions.  It  forms  the  basis  of  the  trachyte,  obsidian  ani 
pitchstone  of  Iceland.  According  to-  von  Waltershausen,  it  occurs  also  in  triclinitt 
crystals ;  and  he  deduces  the  oxygen  ratio  1:3:  24=(It-(-£l)§i^  B.B.  fnaea  only 
in  thin  splinters  ;  in  acids  insoluble.     H.=6.     G.=2-656,  Forch.,  2*672,  Walt 

The  following  are  analyses  of  pumice,  obsidian,  spherulite,  krablite,  etc. :  1,  Be^ 
thier,  (Ann.  d.  Mines,  [3],  v,  543) ;  2,  Vauquelin,  (N.  allg.  J.  d.  Chem.  ▼,  280);  S, 
4,  Erdniann,  (J.  f.  techn.  Chem.  xv,  32) ;  5,  Thomson ;  6,  Trommsdorf,  (S,  J.  d. 
Phami.  iii,  3ol);  7,  Erdniann,  (loc.  cit.) ;  8,  Ficinus,  (Schw.  J.  xxix,  186);  9,  Erd- 
mann,(loc.  cit);  10,  Klaproth,  (Beit  ii,  62,  iii,  262);  11,  Berthier,  (Ann.  dL  Ifinet, 
vii);  12,  18,  B.  Silliman,  Jr.,  (Dana's  Geol.  Rep.  p.  2(X)) ;  14,  Waltershanaen,  (Vulk. 
Gest  p.  211);  15,  Delesse,  (Bull  Geol.  Fr.  [2],  ix  175);  16,  Forchhammer,  (Skand. 
Nat.  Samm.  i.  Stockholm);  17,  Genth,  (Ann.  Ch.  u.  Pharm.  Ixvi,  Si7l): 

Si  XI       Pe  Ca  ftg      iSTa       fe 

1.  (96«(/ian,  Pasco,  69-46  2-60     260  7*54  260     5*08     7 -12.113 -00=1  OO.Berth. 

2.  "        Mexico,  78-  10*         2*  1'  Mn  1-6=98 -6, Vauq. 

3.  "    Tolkiban.  74-80  12-40     2-03  1-96  0-90 6-4o,liirn  l-81=»9-80,  E 

4.  Pitchiitone,Mei8.l6'(SO  1160     1-20  135  669          2*77       H  4-73=103-95,  E. 

5.  "          Arran  63-50  12  74  ^^'3  80  446  6*22      ,  ign.8-0=98-71.TlL 

6.  *♦/>^^Dro^dn.  74-00  17-<)OP2-75  150 ,Li  3iW>,=98-26,Tr. 

1.   PearUtone.Unn.I'lSl  1-2-05     1-75  130  MO          6-13  tt  3-0=98-20,  Erd. 

8.  •*               "      79-12  12-00     2-45  110          3*58  fi  l-76=100tn,  F. 

9.  Spherulite,    "      77-20  1247     227  334  0-73          4-27  =100-28.  Erdmann. 

10.  /M;;j/c<-,Lipari,  77-50  1750     1-75  3-00=99-75,  Klaproth. 

11.  '*             "        70-00  1600     0-50  2-50  6-50,  H  8 -00=98 -60.  R 

12.  Peit's  JIair,      [5119      ^ 18*16     ,  f'e  80-26=99'61,& 

Hawaii,  ro/cyaM,  J    39-74     1055 2-74  240  21-62     ,  ?e  22*29,  fi  0-8.1= 

99-67,  Silliman,  Jr. 

14.  Siihronuslane,       4925  15-18  20-23  961  2*10     251     112=100,  Waltersk 

15.  -Si>A/T.  tnoyrom.  88  09  6*03     0-58  0*28  165          2-53      S  084=100, Del 
16.  Ara6/t>,Iceland  74-83  1349     440  1-98  017     556      ^ra.=100-43,    F.    G.= 

2-S89L 

17.         "  "  80-23     12-08     0-95  226     4  92=100-44,  Geath. 

Other  analyses  of  obsidian,  Deville,  (Bull.  Geol.  [2],  viii,  427);  of  pumice,  ib ;  also 
Schaffer,  (J.  f.  pr.  Chem.  liv,  16): 


ap< 
Ph 


•ophvUite,  some  anhydrous  silicate,  (nepholine?)  that  gelatinizes  with  aeida 
lonolite  from  Abstrodc,  analyzed  by  C.  Gmelin,  according  to  him,  consists  of  me»> 
otypc,  or  some  allied  mineral,  and  a  feldspar  containing  both  soda  and  feldspar; 
but  the  proportions  vary  much  in  different  phonolites,  and  some  are  but  sligntlj 
attacked  by  acids.     See  further,  Ramm.  Ilandw.  76,  etc.,  and  SuppL  i  to  v. 
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metric  and  heniihedral,  Brooke  and  Miller.    /:  7=115°  26', 
:  11=153^  26'  \a\h\  £5=0*5  :  1 ;  1-5829. 
:  21=135°. 
:  6i=108c>  26'. 
:  63=108^  4'. 
:  33=123^  11'. 
:  42^115^  27'. 
:  1  =  153*^  26'. 
:  4=141°  45'. 
:  2^130"*  13'. 
:  4==112°  65'. 
:  22=^141°  9'. 
:  82^107^  15'. 
:  24^145'^  W. 

1  36=135'^  35', 
:  21=147°  43'. 
:  4i=12S°  22'. 
:  63(uiac)=157''  23 
;  33    "     =160°  8'. 

2  ''  =131°  52 
J  :  ^ov.?t)=141°  24'. 
12  :  12  "    ^76°  44'. 

Cleavage:  {^  and  u  indistinct  Crystals  small  and  glassy.  Also 
botryoidal  and  globular,  having  a  culunmar  stnictiire;  alfio  di- 
vergent and  radiating;  also  massive. 

H.=5 — 5'5.  G.=2'980,  (from  Arendal),  Haidinger.  Lustre 
vitreousj  sometimes  aubresinoiia  on  a  surface  of  fracture ;  color 
wliite  ;  sometimes  grayiab,  pale  green,  yellow,  red,  or  anietbystine, 
rarely  dirtv  olive-green  or  honey-yellow.  Streak  white.  Trans- 
lucent    fracture  uneven,  snbconchnidal.     Brittle. 

aMfi/)o»tV*o«.— <0«i*,fi',  S)5it,  in  which  fi" :  Cii' :  B=l  :  2  :  3=Silica  37^,  bomcio 
acid  21*8,  lime  S4'9*  water  6-6.  20«*Si+B*5i*4-*sfi.  Eammekberg.  Botr^olUe,  a 
yariety  occurring  in  botryoidal  ooacretions,  is  supposed  to  aJford  moro  watcr»  but 
more  analyses  aro  rieedea  to  show  that  this  is  constant.  The  fipcMiiea  is  related  in 
formula  as  well  ae  form  to  Euclase  and  8phene. 

O.  Rose  writes  tho  formula  for  E>atholit«  3(CaB-J-Ca5i)-f-ll'5i,  iind  the  &ame  for 
Botrj^olite,  except  fl'ISi  for  the  laist  term.  Ho  ubo  states  tliat  the  formula  of  the 
former  may  be  20a*Si'-|-36  B,  equivalent  to  two  atoms  of  Wollastonit*  and  three 
of  Saaiolin.  But  the  boracic  acia  appears  to  be  a  bas«  in  all  the  sibeat^  in  which 
it  occura,  aa  ebewhere  obaerved. 

Analyaee:  1,  Stromeyor,  (Pogg.  xii,  15T);  2,  Du  Menil,  (Schweig.  J.  lii.  864);  3, 
4,  5,  RKnmebberg,  (Pogg.  xlvii,  175) ;  6,  Whituay,  (Am.  J.  Sci.  [2],  xv,  436): 

5i  da           B 

87*86  35*87  21  ^e 

38-51  85  69  21 '34 

88-477  S6-640  20*816 

87  648  36*407  21240 

86-086  86-215  19840 

87^  8468 


1.  J}athotiU,  Andreaaberg, 

a. 

8. 

4.         "  Arendal» 

6.  Botryolite,      ** 

^  DaiholiU,  I.  Royal, 


6  -7 1 —1 00,  Stromey er. 
4  -60=  1  ( Kl  114 ,  Du  MeniL 
6*66K=lw,  Rnmm, 
6^06^1ot>,  Rnmm, 
8-636=^.»9'275,  Ramm. 


2l"88(lofl«)6*80,  Mu£r.=100»Whitiiey. 
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(iSi 

21 

fi 

Bi:2l 

41-2 

44-6 

15-7 

1-08:  1 

44-6 

« 

14-5 

111  :  1 

42-9 

" 

14-8 

1-07  :  1 

46-7 

(( 

14-9 

114 :  1 

40-0 

ti 

15  8 

1-0    :  1 

87-4 

€t 

14-8 

0-98  :  1 

86-8 

(( 

16-5 

0-86:  1 

48-8 

l( 

15-2 

I'M;  1 

51-6 

U 

15-6 

1-29:  1 

491 

(t 

17^ 

1-28:  1 

41  1 

« 

16-0 

1-08:  1 

60^ 

«* 

16-8 

1-52:1 

261 

<l 

15-4 

0-66  :  1 

83-8 

(i 

161 

2-09:  1 

82- 

« 

15*5 

2-05  :  1 

76-5 

i< 

15-2 

1-89:  1 

78-4 

(( 

14-4 

1-81  :  1 

80-7 

«* 

12-0 

2-01:1 

9.  Seilitz,  near  Meissen, 

10.  Aue,  near  Schneeberg, 

11.  Mori,  near  Hall, 

12.  Munsehoif,  Carlsbad, 
18.  Bornholm,  Scandinayia, 

14.  Oporto,  Portugal, 

15.  Newcastle,  Delaware, 

16.  Oalicia, 

17.  Near  Cherbourg, 

18.  Kaschna,  near  Meissen, 

19.  Zetlitz,  Carlsbad, 
iO.  Elba, 

21.  Wilmineton,  Delaware, 

22.  Cornwall, 
28.  Schletta,  near  Meissen, 
24.  Hungary, 
a.  China, 
ft.       " 

Ebelmen  and  Salyetat  found  in  the  last  1  :  1  per  cent  of  potash,  2  of  perozyd  «f 
iron,  and  2-7  of  soda. 

The  following  are  other  analyses  in  which  the  free  silica  and  undecomposed 
mineral  was  not  separated.  Analyses  c  to  /  reduced  to  the  same  standard  as  tbt 
aboTe,  give  13  to  16*5  for  the  water,  c  to  ^  are  byBrongniart  andMalagoti; 
h,  t,  R.  D.  Thomson  and  Richardson,  (Thom.  Min.  i,  244) ;  k,  Rammelaberff,  (8d  Snppi 
117);  I,  Dmnenil  (Chem.  AnaL  i,  1826,  p.  85);  m,  Rammelsberg,  (Pogg.  bdl,  152);  a 

^ "  "'     o,  W.  S.  Clarke,  (Ann.  Ch.  Pharm.  Izzx.  122): 

1^    (;a,ftg,&  6a,%j!ira 

8  -94     Residue  not  argillae.  $4-99 


Olocker,  (J.  t  pr. 

Chem.  xxxY,  89) ; 

Si 

21 

e.  Newcastle, 

29-78 

26-69 

d  Wilmington, 

82-69 

35-01 

«.  Limoges, 

42-07 

84-66 

/.  Devonshire, 

44-26 

36-81 

a.  China, 
A.  Tuetite, 

28-72 

9-80 

44-30 

40-40 

i 

48-80 

40-10 

k,  Schlackenwald, 

48-46 

41-48 

L   Clausthal, 

43-00 

40-25 

m.  Zorge, 

49-76 

29-88 

n.  SmelUe, 

50-0 

32-0 

Ok  Schneckenstein, 

46-75 

39-68 

0-72 


22-81 
9^1 
4-80 

68H 


1212       1-14 

1217       1-88      

12-74       1-65      

2-62  S:3-08  3Pe0-48 

13-60  Ca0-76]ilg0-50=99-45,Thom»on. 
14-21  "  0-64  •*  0-66  *'e0-94=l 00-23,  R 
13-49  "  1-20  lISTa 0-37=100,  RamnL 
16-60  "  0-47  Pe  0-48=99-70,  DnmeniL 
5-48  "  0-43Agl-47,  ^636  Fe6-61=99-97.  R 
__  .       13-0  Sra2-1  3Pe2-o=991,  Glocker. 
39-68  fig  0-93  Hi 8 -42=100-68,  W.  S.  Clark.    G.=2-«. 
No.  m  contains  still  considerable  potash,  and  was  but  partially  decomposed. 
The  Smelite  is  from  a  trachytic  porphyry  near  Telkibanya,  Hungary ;  it  is  rather 
tough  ;  n.=2*5.     G.=2-168 ;  gravish-wliitc,  bluish.     Named  from  vmiXi},  toan. 

The  Schneckenstein  Kaolin  often  surrounds  the  crystals  of  topaz.  Appean 
under  the  microscope  to  consist  in  part  of  rhombic  scales.  B.B.  becomes  brownish 
but  does  not  melt.     Formula  deduced  3kl*§i*4-6fl- 

Many  localities  of  Kaolin  are  already  given  in  the  above  table.  The  name  is  s 
corruption  of  the  Chinese  Kauling,  meaning  high-ridffe,  the  name  of  a  hill  near 
Jauchau  Fu,  where  this  mineral  is  obtained.  The  petuntze  (peh-tun-tsx)  of  the 
Chinese,  with  which  the  Kaolin  is  mixed  in  China,  for  the  manufacture  of  porcelain, 
ia  a  quartzose  feldspathic  rock,  consisting  largely  of  quartz. 

The  name  Lithomarae  (Steinmark)  is  often  applied  to  a  Kaolin  material ;  the 
oolor  may  be  white,  yellow,  or  red,  the  latter  color  due  to  oxvd  of  iron.  A  variety 
from  Rochlitz  analyzed  by  Klaproth  (Beit  vi,  285)  is  red,  an<l  is  called  Camat  bj 
Breithaupt     Analyses  A  to  /  have  been  referred  to  Lithomarge. 

Mifflin  of  Breithaupt  (Talksteinmark)  is  from  Rochlitz,  and  is  of  a  yellowish  or 
reddish  color.  Kersten  obtained  in  an  analysis  Si  37-62,  Xl  60-50,  ftg  0-82, 800*68. 
l^e  <ra<?e=99-57. 

Meloptite  of  Breithaupt  is  a  yellowish  or  greenish  white  Lithomarge  from  Neo- 
deok  in  Bohemia.  H.«2— 8.  0.=2-5— 26.  Feel  greasy;  adheres  a  little  to  the 
tongne. 


BBJCATE6,    FELnePAR   aXXTTKIN. 


SSI 


Pholfnt*  doM  not  differ  mmcli  from  Kaoliti  in  eomfK»aition,  h%ii  occurfi  m  ioffc 
nacreous  iediea  of  a  whitjc  color.  0,^235 — 267,  Infueiilde.  Formijltt  griveu  3l1  Si 
4-2  It,  Analyses  1,  2,  8,  GMiUeuiin,  (Aniu  d.  M,  xi,  4HU);  4,  6,  J.  L.  Smith,  (Ain.  J. 
tici.  [2],  xi.  68): 

^  3i  XI  fl 

^^  L  Fins,  41-65  A'^"&b 

^m  %  42-93  42*07 

^K  8.  B.d«Gier,  40-7&  4880 

^B  4.  NttXlM,         44  41  41^0 

^^  5.  Sch«mnitK,  4246  42-ei 


I6i)<)=im>,  Gmllemiii. 

16-(XJ=1(M), 

U-36=lO<>, 

IB  14,  Ca  1^1=99-96,  Smith, 

12-92,  6a  %  /r.=98'18.  '* 


From  Fins  iu  the  Dept.  of  Allief,  aud  Rive  du  Gier,  Dep,  de  la  Loire,  in  Frai)G«, 
Wiog  ^arei^  in  iioduleaof  iron  ore  in  the  conl  forriuition.  Ako  from  Caehe-Apr^a, 
mX  Mona  in  Bi^lgimu ;  with  emery  aod  margaritc  at  Noxoe,  aud  with  dinapore  at 
Sehamnitz. 

ffaUoifiiite.  With  a  bigher  peri;entage  of  water  (moaily  about  24)  the  alomiaoua 
KBAteriai   ia  catUed   Sidlojf§Ue,    Berthter,  Len-*imt€^  Joha,    etc.      The  compoaitioii 

eorrospotids  moatly  either  to  j^  Si-|-3fi  or  i^lSi^-^*^  ^i   ^^  last^^ilicA  il*6, 
alumina  34  4,  water  24 'L 

HaUo^  site  haa  a  w&xy  luatre,  a  shining;  i^trcok,  white  or  bluiih  shade  of  eolor, 
and  ia  aubtranslucent,  or  becomea  ao  in  water ;  also  adherea  to  the  tongue.  G.^ 
l'«— 2*L 

An&lyeGs:  1,  2,  Berthier,  (Ann.  Cliim.  Phya,  xxxii,  SS2.  Ann.  A^  Mint**.  [3],  \x, 
$00^;  8,  Boueaiiigault,  (ib.  v»  554);  4,  6,  DiiYrtnoy,  (ib.  iii,  anS);  ti,  Oflwald,  (J. 
£  pr.  Chem.  xii,  17»);  7,  Monheira,  (Vprk  d,  Nat  Ver.  d.  preuaa,  Kheinl  v,  41  ia 
ftamm.  4th  SuppL  221);  8,  Sauvage  (Ann.  M.  [4],  x,  77);  9,  ib.  (ib.  [3],  zx,  204); 
10,  SalveUt,  (Ann.  Ch,  Phya.  [8],  xxai,  102): 

Si       -M       H 

44-y4  8U-06  16-<X)=1(K),  Bertbier. 

46-7     3<V9     16l)=^*e  15,  Dufrfenoy. 

45-0     40  2     14  fl^lOO,  Bouaainguult 

40-66  3a-66  2t'83=Ji>'15»  Dufniuoy. 

4810  32-46  22-30,  Sfg  I-70=99-55,  Diifr^noy. 

40-25  85D0  24*25,  lilg  0'25:=99*65,  Oawald. 

40'81   88-28  28-69,  2n  l-28=98-46,  M. 

44-7     82-9     17i»,  lilg  and  Alk,  U'5=:=1<X),  Sauvage. 

42-       84*       24'0=liH>,  Santage, 

48*0     32-5     21^.    P^  1  *»2,  ISLq  0'8,  %  Ka  0*4.  gi  geL  l-6c= 

87  5     37*5     26i>=l00,  Juhn.  [lOl'fll,  Sal 

86-86  86tMl  21-50,  Fi>  1*95,  %  O'lS.  tt  ^a  0*50,  Si  ^tL  %% 

guartx  l'0t=imi-13,8aL 
The  H^lo^sUe  of  UouBacha  ib  derived  from  graphic  granit^^;  that  of  Milo  ia  from 
A  pumiceoua  tufa,  and  it  contained  i^%  per  cent,  of  iinartiL  The  mini^ral  from 
CondS,  near  Iloudan,  France,  t«  called  SineeiiU  by  Sal  vet  at,  and  be  givea  the  forzotilA 
Xl*  F^t*-j^7^fi ;  it  ia  greenish,  and  in  certain  atatf«  of  humidity  apf^e^rs  tranApareoi 
and  almost  gelatinoua.  For  hi»  Lenxinite,  Halvetat  writea  the  fonnulti  Sl?ii-|-3li; 
the  luiiieral  is  from  the  pegmatite  of  La  Vilaie,  near  Chanteloube,  (llaute  Vieune); 
it  ia  clear  brown,  t4?nder,  not  |ilftatic.  B, B.  becomea  reddi«h^  but  dooa  not  fbte  ; 
decoropoaed  by  heated  sulphuric  acid ;  at  Kn)^  C.  the  water  ia  reduced  to  16'6  p*^ 
«ent 

Samoii4  ia  related  to  the  above,  but  ooataina  more  water.  Moreover  it  ia 
nncb  harder  than  the  other  aluminoua  ailicatea  tiiat  are  here  deaorJb^Ml  w  rcsulta  of 
alteration.  It  forma  atnlaetitea  three  or  four  inches  broad,  and  half  aa  long*  iu  a 
cavern  in  lava,  inland  of  lT|>olu  of  the  Navigator  group.  The  atructure  i*  lamellar  ; 
color  whittah  ;  luatre  a  little  pefirly.  1L=4 — 4-5.  G.^1^ — 1*9.  Aualyaia  by 
Sillimaci.  Jr.  (Dana's  GeoL  Rep.  Exp.  Kxffc): 

Si  81*25.     atl  37-21,     H  80-45,     Mg  4*06»     CaC  0-«n,     »a  0-0e=99'04. 


,1.  Anglar, 
Honaacha, 
New  Granada, 
La  Vouth» 
TTiiviers, 
Upper  Siteaia, 
Aiteuberg, 
Milo» 
£om«, 

Cofidd.  8fn0ftih, 
Ltminit*^  Eifel, 
"      Chanteloube, 


^orrearponding  to  ^  9i-f  6^ 
fi  SO-SO,  etc 


la 


Mg4*0d» 
another  analyaia  be  obtajoed  9i  85'19,  ill  Sl^, 
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Bole. — ^Tho  material  so-called  is  closely  related  to  Halloysite  in  its  appcsraBcc, 
and  prominently  in  its  large  per  eentaco  of  water ;  but  it  is  more  varying  in  charae- 
ter.  It  is  subtranslucent  to  opaque,  nas  a  shining  streak,  a  brown,  yellowish  n 
reddish  color,  a  greasj-  feel,  and  adheres  to  the  tongue.  Some  varieti«  eontain 
eonsiderablc  oxyd  of  iron,  from  the  decomposition  of  other  minoraU  associated 
with  the  feldspar.  Bock  ioap,  (Bergseife),  Boiut  of  Sinope,  and  OeAran  of  Oravit- 
la,  are  of  similar  character.     The  folio wmg  are  analyses : 

1,  2,  Lowig,  (Leonh.  Oryk.);  8,  Wackenroder,  (Kast.  Arch,  xi,  4«6);  4,  Zellner. 
(Leonh.  X.  Jahrb.,  1885,467);  6,  Kammelsberg,  (Pogg.  xlvii,  180);  6,  7,  SalreUt. 

iAnn.   Ch.  Phys.  [8],  xxxi.  102);  8,  Smith  ik  Brush.  (Am.  J.  ^5ci.  [2],  xr,  211);  9, 
)ucholz,  (Gehlen's,  &.  J.,  iii,  597; ;  10,  Berthier,  (Ann.  d.  M.  [8],  zi.  47V)  ;  11,  Kla- 
proth,  (Beit  iv,  845) ;  12,  Kersten,  (Schw.  J.  Ixvi,  31): 

5i       Si       Pb    U     Ag     JL 
1.  Ettingshausen,     42i)0  24-04  10*08  052  0*43  241^3=101 1^6,  Lowig. 
i.  a  d4j  Prudellea,  41<>5  25-03     R-00  045  0-60  24-02=9^14,  Lowig. 

8.  Saaebuhl,  41-9    20-0     12-2 24*9  =99-9,  Wackenroder. 

4.  Striegau,  42*00  2i>-12     8-58  2-81  2-01  24-00,  t  0-5=y9-97,  Zellner. 

5.  Stolpen,  46-92  2215   trace  3-90  trace  24*86=97 '88,  Ramm. 

6.  Thiviers,  47*55  22*60     1-05  1*66  0*30  26*20,  &  ]^a  01,  3i  get   1-04.  qU 

1  •04=99-46,  & 

7.  f  45*44  24-00     1*85  0-88  0<)9  26-70.  STa  0-93=99-36,  SaWeUt 

a  Unionyille.  Pa.,  4450  25*00     —  7-75  22-89*:,  Sa  fin  rr.=99 -64,  Smith. 

9.  Berg9Hfe,r\i\L     4*-0    26  5       8-0    0-6     20*5=99*6,  Bucholz. 

la         "       Plomb.,  44-0    22-0 2-0    25-0,  Sand  6*0=99M),  Berth. 

IL  Bolui,  Sinope,      82-0    -26*6     21 -<J  DH-O  NaCT  1-6=98-0.  Klaproth. 

12.   OeAron,  Oraw.,   31-8    48*0      1 -2  "  21 -0  and  trace  of  fi=96'5,  Keratca. 

The  first  two  analyses  give  the  formula  S^i*-|-9£r,  and  7  to  10  nearly  Sl3i*-!-6fi. 
The  Unionyille  mineral  occurs  with  euphyllite;  H.=2-26;  G.=2-2;  yellovish- 
white ;  brittle ;  crumbles  to  pieces  in  water. 

Tlie  Thiviers  mineral  which  Salvetat  calls  Halloysite,  has  a  rose-red  color  and  i* 
unctuoiu  to  the  feel.     \o.  7  is  similar.     He  writes  for  the  formula  of  these  SSi'-f'fi- 

Clai/»  are  mostly  derived  from  the  decomposition  of  foldspathic  rocks.  Common 
clay  consists  ordinarily  of  about  1  part  of  alumina  to  2  of  silioa,  besides  water; 
and  often  there  are  other  ingredients  present,  as  carbonate  of  lime,  oxyd  of  iron, 
and  some  magncsian  compounds;  and  when  iron  is  present  it  burns  red.  Acids 
attack  the  clay  but  slightly,  showing  that  the  water  present  is  not  to  any  great 
amount  in  chemical  combination  fonning  hydrous  silicates  of  aluiuina;  and  thus 
they  differ  from  the  Halloysites  and  related'compounds. 

6Vi//tnt/tf  of  Jackson.  (Am.  J.  Sci.  xxxy,  388).  is  a  variety  of  reddish  clay  stone,  fron 
the  Coteau  de  Prairies,  west  of  the  Mississippi ;  and  Pipestone,  (pfeifcnstein)  it 
also  a  variety  of  clay  slate  or  argitlite.  A  variety  from  Northern  Oregon,  of  s 
gra>'iBh  color,  has  been  analyzed  by  Thomson,  (Min.  i,  287). 

mich  clays  or  clay-nlates  liave  often  been  altered  through  infiltrating  waters  asd 
heat.  Of  this  nature  are  Agalmatolite,  Dif»yntribite  of  Shepnrd,  and  Paropkite  oi 
Hunt  The  alteration  they  have  undergone  has  been  dependent  not  properly  npoD  • 
kaolinising  process,  but  on  the  action  and  addition  of  aikalia,  through  the  in- 
filtration of  solutions  containing  alkaline  silicates  or  carbonates,  which  ingredient* 
the  decomposition  of  feldspar  produces  on  a  lar^e  scale. 

Agalmatolite  {Figure  stone,  Bildstein.  Pagodite.  Lardite.  Fun  Shih  or  Powder 
■tone  of  the  Chinese)  occurs  massive,  with  a  greasy  feel  and  is  rather  soft.  IL=-J — -'■ 
G.^^'8 — 2-9.  Colors  white,  greenish,  grayish,  brownish,  sometimes  niottl^i 
Found  in  China,  Saxony,  at  Nagyag,  and  Schemnitc  B.B.  fuses  onl}-  on  the  thin- 
nest  edges. 

JDyMyntribite  of  Shepard,  (Am.  J.  Sci.  [2],  zii,  209),  is  massive  or  slaty  and  tougb. 
and  looks  somewhat  like  serpentine  ;  H.=3 — 3-5.  G.=2*76 — 2-81.  Color  mottled, 
usually  greenish,  sometimes  mottled  with  red.  The  composition  varies  widely.  a» 
Smith  and  Brush  have  shown.  It  is  from  Diana  and  other  places  in  St.  Lawfenc« 
Co.,  Northern  New  York.     RB.  fuses  in  thin  fragments. 

Parophite  of  Hunt,  (Logan's  Kep.  Canada,  1852,  95,  Am.  J.  ScL  [2],xyii,  127),  ha* 
the  same  serpentine  aspect,  and  to  this  its  name  alludes ;  it  ia  maasiye  or  aUty ; 
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WOLOHOKSKOITR 

Amwi>lions.  Dull- — shining-  Color  bluis^h-green,  passing  into 
grass-green.  Streak  bluish-green  and  sbining.  Feel  resinous. 
Polished  by  the  nail.  Fracture  eubconchoidaL  Adheres  slightly 
to  the  tongue.     Very  fragile, 

CompotiiioTi, — Considered  an  impure  hydratiid  ailicjite  of  chrome,  Aualyae*:  1, 
Berlhier,  (Mein,  ii.  263)  j  2,  Kereten,  (Fogg,  xlvii,  489);  a,  Uiraoff,  (Ana.  Jour. 
MiudB  de  Rossie,  1842,  S66);  4.  Becki,  (Am.  J.  Sci  [2]»  ziv,  62): 

fi: 

23 '2=98 '8,  Berthier. 
21-84.  H  101.  ^  Jr4i4f«^»8-26,  Kers. 
12'4fS  Ca  1*911,  Ph  r>'16==lOO-74,  Him. 
22-76=100*66,  Bechi. 

^  OelAtioizeB  witli  hat  concentrated  muriatic  lu^Ld,  in  which  half  the  chromium  la 
dissolved,  the  rest  remains  in  union  with  fiilicn.  llImoBf  gives  V4*74  aa  thu  sum  of 
hiB  results.  Should  G-50  jffg  be  lv50  ^gl  From  OkhanAk  in  Sib«iia;  and  ft  r«l«t«d 
compound  (•ualyeia4)  from  V  olterra,  Tusoanj. 


Si 

€r 

9« 

^      Mn     Ag 

1.     27*2 

84-0 

7-2 

7*2 

&     87*01 

17 'SS 

10-43 

6-47     1-60     1'91 

S-     SO-06 

81-24 

9'Sft 

3*09      8*50 

4.     28*86 

8'11 

4P33      — 

CHROME  OCHREL 

A  clayey  material,  containing  some  oxyd  of  clirouae,  allied  to 
the  preceding.     Occurs  earthy  of  a  bright  green  shade  of  color. 

Analyses:  1,  Drnppicr;  2,  Dufios,  (Schw.  J.  Ixii,  251);  8,  Zellner,  (I«w,  1834, 
637);  4.  Wolff,  (J,  f,  pr.  Chem.  xatxiv.  2o2) : 

gi         ^r     XI      l?e      H     ^  ^ 

1.  Creuzat,  Fr.  64*0     10*6    23  0     — —  Oft  and  STg  2*6=100,  Brappier. 

2.  Halle,  67-00     6 '60  22*50  3*50  1 100=99 -60,  Duflos. 

3.  Silesia,  58^50     2-O0  30-00  300     a'26=99^6,  Zellner. 

4.  Halle,  4611     4'28  30*58  3*16  12*62,  fo "44,^^0 "46=1 00*49,  W,  a=^-701. 

The  formula  (3fel,  ^9r  3Pe)Si'  oorroaponds  noiirly  to  the  composition,  WolfFs  anal- 
ysis,  (No.  4),  gives  (il,  €r)'Si*-f4lt,  which  is  the  eouititution  of  a  kaolin.  It  i« 
probably  not  a  true  chemical  eoTopound. 

Chrome  ochre  occurs  at  the  lociilities  above  mentioned;  also  on  Unst  in  Zetland, 
Mortonberg  in  Sweden,  and  elsewhere, 

MUosehin,  Herder.  ;9f<rrfttan,  Brcit — Another  chromiferow  compact  mineral, 
probably  a  mechanical  niixtura  Color  indigo-blue  to  culandine-green.  H.=:2.  G.s 
218. 

CompoHHtm. — ^Approachea  (XI,  ^Sr)'5i'+9fl.  Analysis  by  Keraten,  (F^gg.  jdvii, 
485):  5i  27-50,  XUfi^l.  ^0r3*6l.  Oa  0-30.  Sig  0*20,  15  23"30=99-92. 

In  a  matrass  yields  water.     B,B.  infoiiibleb     Partly  dissolved  in  muriatic  acid. 

From  Rudniak  in  3ervia,  assuoiaU^d  with  quarts  and  brown  iron  ore. 


PDIELITE,  Kart^t^    Alizite,  Olockvr. 

Massive,  or  earthy,  H-2-5.  G. -2-28— 2-3  r  2*71— 2*76,  Baer ; 
1*44 — 1*46,  (alizite),  Schmidt  Lustre  weak,  greasy.  Color  apple- 
green.  Streak  greenish- white.  Tranalucent  to  subtranslucent.  Feel 

Ba*?y.     Does  not  adhere  to  the  tongue. 


Oompo»Uion. — Analyses ; 
,  pr,  Ch.  Iv,  49) : 


1,  Klaproth,  (Beit  ii,  184);  2.  Schmidt;  8,  W.  Baer,  (J. 
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Gently  heated,  it  emits  a  blue  phosphoresceDt  light.  RB.  on  chAreoal  beeomei 
glassy,  suhtransparent,  and  white,  aud  melts  ouly  the  edges ;  gives  the  reaction  of 
UthifL     With  borax,  it  forms  a  clear,  colorless  glass.     Not  acted  on  by  acidk 

Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  toormaliie, 
apodumene,  and  quartz;  near  York  on  the  north  coast  of  Lake  Ontario;  mt  Bolton, 
Mass.,  with  scapolite  ;  on  Elba  (Castor)  in  attached  crystals. 

Lithia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  petalite  a 
from  wcraXov,  a  leaf. 

Ztgadit£,  (fr.  ^vyaSijif,  in  pairs]  Breithaupt,  Ann.  d.  Ph.  u.  ChenL  Ixiz,  429.  Plati- 
ner  in  a  qualitative  analysis  found  silica,  alumina,  and  lithia,  without  water.  Form 
thin  tabular  rhombic  prisms;  only  seen  in  twins,  and  like  albite.  G.=2*fill.  Lustre 
like  glass.  Color  red  and  yellowish-white.  Feebly  transparent.  Oecura  with 
quartz  and  stilbite  at  Andreasberg  in  the  Uartz. 

CYCLOPITE,  von  Walter$hauierL 

Tridinic ;  in  small  crystals  resembling  those  of  Anorthite  and  Labradoriie. 

H.=6.     Lustre  vitreous.     Color  white.     Transparent 

05wn/H>ti<i(wt.— ft*3i+2fi3i=;ift*-fjS)3i,  or  same  as  for  Meionite.     Analysis  bj 
Waltershausen,  (Vulk.  Gest,  292): 
Si  41-46,   il  29-88,   Fe  2-20,   Ca  20-83,  fig  0-66,  Sfa  2-82,  ^1*^2,  fi  1  •91=100-91 

In  dolerite  of  the  Cyclopean  Islands  near  Catania. 

SAUSSUlilTK   Jade  tenace,  Feldspnth  tenace,  H.    Lemanit    Magerer  Nephrit 

Probably  oblique.  Cleavage  in  two  directions  parallel  to  the  lateral  faces  of  a 
rhombic  prism  of  124^  nearly.  Composition  often  granular,  impalpable;  strongly 
coherent. 

II.=6-5— 6.  G.  =3 -256,  Piedmont;  3-642,  Pays  de  Vaud.  Lustre  pearly,  inclining 
to  vitreous  upon  the  faces  of  cloavage ;  also  resinous  in  some  sju'cinieus,  particu- 
larly tlio  niurtsive.  Color  white,  pH!>sing  into  greenish-white,  mountain-green  or 
ash-grav.  Streak  white.  Fracture  imeven,  splintery.  Subtranslueent.  Extreme- 
ly touglk. 

C<wii>o«i<ion.— (ifi*-f|fi)Si?  Analyses:  1,  Klaproth,  (Beit,  iv,  278);  2,  Sauitare, 
(J.  d.  Mines,  xix,  2n6);  8,  4,  Boulanger,  (Ann.  d.  Mine«»,  [3],  viii,  159): 

gi  XI         Fe      »n      Ca        l^a      Iv  .   ilg 

1.  Lake  Geneva,  49-00     24-00       650     l()-50     5-60     3-75=9l»-25,  Klap 

2.  •*  "  44-00     80-00     12-60    0-06       4i)0     o-OO     025      =96-80,  Saua 

8.  Mt  Goncvre,    44  6       30-4       16-6       7  6        2-5=HK)-6,  BouL 

4.  Corsica,  486       32-0        21-0       —     16       2-4=lou-6,      " 

B.B.  fuses  w^ith  great  difficulty  to  a  greenish-gray  gliu«s.  Not  noted  on  by  acidfc 
Saussuritc  occurs  in  regions  of  crystalline  rooks,  and  with  hornblende  and  angite 
constitutes  the  rooks  culled  gabbro  and  eu]>hotide.  It  was  first  found  on  the  bo^ 
ders  of  the  lake  (»f  Geneva,  by  SauKsure.  Senior,  whose  name  it  bears.  It  also  occurs 
at  Monte  Rosa  and  its  vicinity,  in  Corsica,  in  Greenland,  at  Miidrus,  and  elsewhere, 
as  a  constituent  of  the  above  rocks.  This  species  has  been  considered  an  impure 
Labradorite. 

WEISSIGITK,  (;.  Jenzsch,  N.  Jahrb..  1863,  390. 

Monoclinic.  Crystals  very  small  and  indistinct  Cleavage  unequal  in  two  direc- 
tions, parallel  to  the  vertical  axis,  and  meeting  at  118°  ;  also  in  the  direction  of  a 
hemidome  inclined  106^  to  the  bruchy diagonal.  Sometimes  in  twins.  Also  masaive. 

n.=«)-6.  (t. =2-638— 2-646.  Lustre  vitreous.  Color  white  to  pale  rose-red. 
Streak  whit^ 

Compon  it  ion.  —Cowtaim  silica,  alumina,  soda,  lithia,  and  no  water,  and  near  pet- 
alite.    B.B.  fuses  easily  on  the  edges  to  a  white  somewhat  blebby  enamel  and  tingce 
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UNARRANGED  SILICATES  CONTAINING  TITANIC  ACID. 

The  species  here  included,  may  perhaps  be  arranged  in  some  of  the  groups 
of  silicates,  when  their  composition  is  better  understood.  In  sphene,  a  sili- 
cate of  the  same  kind,  we  have  pointed  out  a  close  relation  to  the  ordinary 
silicates,  the  titanic  acid  acting  as  a  base.  The  same  appears  to  be  true  in 
Keilhauite,  which  may  prove,  as  we  show,  to  be  related  to  sphene.  The 
other  species  may  have  similar  relations  to  some  of  the  anhydrous  silicates. 
The  following  are  suggested  as  probably  the  general  formulas  under  which 
the  species  fall. 

1.  Keilhauite,  (6*,  fi)3i'  (like  sphene). 

2.  TSCHEFFKINITE,  (ft*,  fi)  5i*  " 
8.    SCHOBLOMITE,                                                      (ft*,  fi)  3ii 

4.  MosANDRiTE,  (fi*,  fi)  §i-f  aq. 

5.  WOULERITE,  (tL\  fi)  Si. 

KEILHAUITE,  A,  Erdmann,  K.  V.  Ac.  H.  1844.     Yttrotitanite.  Seheerer, 
Pogg.  bdii,  469. 

Trimetric  ?  /:  7=122°  30',  Greg.  Cleavage :  7,  perfeet.  Also 
massive. 

H.=6-5.  G.=3*69.  Lu8tre  vitreous  to  resinous.  Brownish- 
black  ;  in  splinters  brownisli-red  and  translucent.  Streak-powder 
"Tavisli-Lrown. 

Compontioru — ^Analyses  by  Erdmann,  (loc  cit) : 

Si  Ti  21  Fe         litn  €e  Oa  Y 

1.  80-00         29-01         6-09         686         067         0-82  18-92         9-62=100-98. 

2.  29-46         28-14         6*90         648         0-86        0*68  18-68         9*64=99-8& 

The  oxygen  ratio  between  the  bases  and  silica  (reckoning  Ti  with  the  former,  as 
in  sphene)  is  very  closely  3  : 2,  the  sphene  ratio ;  and  the  formula  may  consequently 
be  fi3i^  or  (ft*,fi)§i^-  The  lime  (Ca)  united  with  the  Ti  is  equivalent  to  a  peroxyd 
(that  is  TiO»+CaO=R'0*=fi).  Erdmann  writes  the  formula  8Ca*Si»+fiSi-f  IfTi*. 
in  which  the  three  members  have  the  widely  unlike  oxyeen  ratios,  2  :  1,  1  :1,  1  :  8. 

B.B.  fuses  with  intumescence  easily  to  a  black  shining  slag.  Yields  an  iron- 
colored  glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  With  salt 
of  phosphorus  gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a 
violet  pearL  Reaction  of  manganese  with  soda.  In  powder  whoUy  dissolved  in 
muriatic  acid. 

Occurs  about  one  and  a  half  miles  from  Arendal,  Norway,  in  a  feldspathic  rook. 
R.  P.  Greg,  Jun.,  has  a  non-terminated  crystal  two  inches  long. 

TSCHEFFKINITE,  Q,  Bote,  Reise  n.  d.  UraL 

Massive,  amorphous. 

H.=5-5.    G. =4-508— 4-549,  G.  Eose ;  4-5296,  H.  Rose,  and  in 

Sowder  4-615.      Lustre  vitreous.     Color  velvet-black.     Streak 
ark  brown.    Subtranslucent  to  opaque. 
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Vn.  ANDALUSFTE  SECnON. 
Oxygen  of  the  bases  exceeding  in  amount  that  of  the  silica. 

1.  GEHLENTTE  GROUP.— Dimetric. 

GEHLEfm,  (ift*+ffi)Sil. 

a.  ANDALUSITE  GROUP.— Trimetric 

AHDALimiTX,  ilBif;  •koBi*.  ; 

ToPAE,  Si  Si3  (F  in  pkM  of  •oiM  0> 

Staubotidb,  (il,  Pe)5i* 

f  LlEVRITE,  (f  ft«+i«)5if 

8.  KYANTTE  GROUP.— Tridinic. 

Ktaniti,  Si  Si9. 

SiLLDIAlflTB,  Si  Sit ;  also  5if  ,Silf ,5i  f 
4.  EUCLASE  GROUP.— MonocliDic 

EuoLAax,  (Se,  Sl)5il 

Sphbnb,  (Oa-f  11)5i?  =S  SiV 

6.  TOURMALINE  GROUP.— Hexagonal 

TOUBMALIKK,  (fi*,  %  fi)Si4. 

[Euclaso  and  spheno  are  homoeomorphous,  and  probably  dimorphous  with 
Tourmalino.  (See  Ana.  J.  Sci.,  [2],  xvi,  96,  xvii,  216).  Through  andalusite, 
kyanite  and  spheno,  the  compound  fiSil  is  triraorphoua;  and  including 
gehlenite,  it  is  tetramorphous.  Datholite,  although  hydrous,  is  related  to 
Bphene  and  euclaso  both  in  form  and  formula.] 

GEHLENITE,  Fucht.    Stylobite. 

Dimetric.  Usual  in  short  square  prisms,  sometimes  tabular. 
Oleavage:  basal,  imperfect ;  lateral  in  traces. 

H.=5-5 — 6.  G.=2-9 — 3-067.  Lustre  resinous,  inclining  to  vit- 
reous. Color  different  shades  of  grayish  green  to  liver-orown; 
none  bright.  Faintly  subtranslucent— opaque.  Fracture  uneven 
— splintery.    Streak  white — grayish-white. 
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jr  reddish-brown.     Streak-powder  grayish-brown.     Thin  splinters 
ranslucent,  bright  red  by  transmitted  light- 

Cwnpotition. — ^AnalysiB  hj  Berlin,  (Fogg,  XgfiS,  156} : 


3i        ^i     0«,  Eiiii     Po       fig       Ofr         Ic       JTft       fi 

'^9-93         »-90         26-56         ISS         0*76         19-07         0*62         2-87       6*90=1  OO'Sa. 

There  is  Bomo  51a  with  the  Po.  Reckouing  the  Ti  with  the  bases,  as  formiog 
part  of  A  peroxyd,  as  Id  Sphotie  and  Keilhuuite,  the  exjgeii  ratio  of  the  protoxjda, 
poroxjihif  and  silica,  Is  nearly  1  :  2  :  3,  or  of  bases  and  silica  1  ;  I  (preoigely  16'57 
:  15*86);  affording  the  formnla  fe>Si<f  2S5i-l-4il5,  or  (tlfe'+|fi)Si+litl.  This  ex- 
cluding the  water  ia  the  formula  of  epidotej  to  which  the  speeies  may  be  related. 


WOHXEEFTE,  Schecrer,  Fogg.  Ux,  327»  1843. 

Trimetric,  I:  7=90°  54',  0  :  li^lM^  1',  Descl. ;  a:h:c= 
0-7261 :  1 :  101583. 

O  :  il=160°  3'.  *** 

I  O  :  Hi=153°  29'. 
O:  y-i=^116^37'. 
0:12^141^18', 

f    h:  7=135°  27', 

12  :  il  (ov.  it)^126°  9',  If  // 

n  :i3(ov.n)=142^34', 

^l  :  H  {ov.  f?)=140°  6'. 

In  tabular  crystals  and  prisms : 
Cleavage :  distinct  in  one  direc- 
tion.    Also  granular, 

H.=r5"5.  G.=341*  Lustre  vitreonsj  inclining  to  resinons* 
CJolor  light-yellow,  wine-j  honey-,  resin-yoUow,  brownish,  grayish ; 
streak-powder  yellowish-white.  Transparent  —  subtranalucent. 
FractiLre  more  or  I^s  conclioidal — splintery. 

Com;>ottltofw— 6ft'Si-f-3Mi+0b5i=(^ft"4^£fr4-AyCb)Si^(if  Oaifta^^  :  2). 
Bilica  SI  *2,  colnmbic  acid  14  S,  zirconia  1 8'9,  lime  27  0,  soda  8*6^100,  Seheerer  writes 
the  formula  £lr'Sb-f-5(NuSi4~Ca'Si)  whieh  is  hardly  as  near  the  analyses^  and  has 
for  it*  three  members  the  unlike  ostygen  ratioa  1  :  f,  1  :  3,  3  ;  1. 

If  in  the  above,  the  Ob  be  united  with  the  peroxyds,  the  ratio  of  R'  to  fi  will  bt 
3  :  3  and  the  formnla  will  be  essonttally  that  of  Aome  Idocroae  and  Allanite* 

3cheerer  obtained  in  his  analyeis, 

5i  SCei,  Cb  14-47,  S5r  15  17,  Fe  2-12,  fin  fSfi.  Ca  2fl'l»,  *a  7*78,  fi  0'24=98-14, 
with  perhaps  traces  of  cerium,  and  0*4  of  magnesia. 

Diaaolyee  eaaily  when  heated  in  strong  muriatic  acid,  with  a  separation  of  the 
silica  and  eolumbic  acid,  B.B.  in  a  strong  heat  fuses  to  a  yellowtsh  glasa.  With 
the  Auxes*  gives  the  reaction  of  manganese,  iron,  and  silica. 

Wohlerile  occurs  with  eheoUte  in  jdrcon  syenite,  on  an  island  of  the  Langesimd- 
Qord,  near  Brerig,  in  Norway.     Some  crystals  are  nearly  an  inch  long, 

EtrKotrra,  Scheeter^  Jahresb.  xxv,  375.  and  Pogg.  Ann.  Ixxii,  661).  In  reniform 
maases.      Color  brown.     Resembles  wohlerite.     G,=:3'0l, 

Componiion, — Analysis  bv  IScheortir,  (loc,  citl  :  hi  47 "86,  met.  acids  and  some 
Br  14-06,  3P«  8-24,  Oft  12  i<  Ce  Syw,  Iffft  12  31,  fin  l-p4.  IlLgtrace.  fl  U*<*4=1W*37. 
Seheerer  considers  it  a  wuhlerite.  in  which  the  zirconia  is  replaced  by  peroxyd  of 
iron.     From  Rodkindholm  nearFrederioksTara,  Norway;  also  near  Brerig. 
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teflseUted  appearance,  as  shown  in  the  following  figares,  from  a  memoir  by  Dr.  C  T 
Jackson,  (Jour.  Boat.  Soc  Nat.  Hist,  i,  66).   Figs,  a  and  6  are  from  oppoote  extrcn- 
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ities  of  the  same  crystal ;  so  also  c  and  d,  and  e  and  /. 
crystal. 


h  appeMB  to  be  a  twii 


Si 

£1 

1.  Herzogan,      8(S*6 

60*6 

2.  Tyrol,             86*80 
8.  Munzig,          87*61 

60*20 

60-01 

4.  Fahlun,          87*66 

69*87 

6.  Ly8en8,Tyrol4017 

68*62 

6.         "          "     89*99 

68*60 

7.   Ohiatt.Jj&nc.  89*09 

68*66 

8.       ••         "        88-0 

61*0 

9.       <'  Algeria,  86*6 
10.  Andal.TjTo\,  89*24 

61*9 

69-49 

OampoHtion. — Si  Si«=Silica  87*0,  alomina  68*0.  Perhaps  in  part  H  5i'=Siliet 
40*3,  alumina  69*7.  Analyses :  1,  Bocholz,  (y.  Moll's  Ephemer.  iy,  190) ;  2,  TlLomflon, 
(liin.  i,  832) ;  8,  Eersten,  (J.  £  pr.  Chem.  xzxyii,  162) ;  4,  fiyanberg,  (Jahresb.  xxiii. 
279);  6.  Bunsen,  (Pogg.  xlvii,  186);  6,  A.  Erdmann,  (Jahresb.  xxir,  811)  :  7,  Btuuen. 
8,  Jackson,  (Bost.  J.  Nat.  Hist,  i,  66);  9,  Renou,  (EzpL  Scl  de  TAlgerie,  Paris,  1848, 
68);  10,  Hubert,  (Jahrb.  k.  k.  g.  Beichs.  i,  860): 

Fe 
4*0=101 -0,  Bncholz. 

,  fe  1*82,  Ag  1*0,  fi[2D8=:99-86,  ThonMon. 

1*49,  da  0*48,  Ag  0-46=99*96,  Eersten.    Q.a»S-Ul 
1-87,  Oa  0-68,  ftg  0-88=1 00*86,  Syanberg. 

,  Mn  0*61,  Ca  0*28=99*68,  Bunsen. 

0*72,  iln  0-88=10014,  Erdm.     G.=8-164. 

,  Hn  0*63,  Oa  0*21,  ign.  0*99=99*88,  Bunsen. 

4*0,  fi  1-6=99*6,  Jackson. 

,  98*6,  Renou ;  /:  7=98®  80'.     G.=8-l. 

0*68,  ftg0*26,  Oa  0-61=100-12,  Hubert. 

B.B.  alone  infusible.  When  pulyerized  and  mixed  with  borax,  it  fuses  with  ex- 
treme difficulty  to  a  transparent  colorless  glass.  With  soda  it  swells  up  without 
melting. 

Andaluaite  occurs  in  crystalline  schists,  especially  mica  and  clay  slate.  It  wu 
first  observed  in  the  province  of  Andalusia,  in  Spain.  Occurs  in  the  Liseiu  yalle?, 
in  the  Tyrol,  in  lar^e  crystallizations;  at  Braunsdorf  and  Penig  in  Saxony;  Golden- 
stein,  iu  Moravia;  m  Bavaria;  in  Siberia ;  at  Killiney  Bay,  Ireland,  in  mica  slats; 
and  near  Balahulish,  Argyleshire.  Chiastolite  at  Jago  dj  Compostella  in  Spain, 
Bardges  in  the  Pyrenees,  Bayreuth,  and  Cumberland  in  England. 

At  Westford,  Mass.,  abundant  both  crystalline  and  massive,  sometimes  rose- 
colored.  Litchfield  and  Washington,  Conn.,  fine  crystals;  also  Mt.  Abraham. 
Bangor,  and  Searsmont,  Me.  In  Pennsylvania,  near  Leiperville,  in  large  crystals ; 
also  at  Marple;  at  lake  St  Francis,  Canada  East,  in  flesh-red  translucent  crystals 
in  a  mica  schist  of  Silurian  age,  the  larger  crystals  sometimes  chiastolite;  Chiastolite 
is  abundant  in  the  towns  of  Lancaster  and  Sterling,  Mass. ;  and  at  the  former  place 
occasionally  in  quartz,  presenting  all  the  essential  characters  of  andalusite,  (anal.  7. 8}. 
Andalusito  occurs  also  near  Bellows  Falls,  Vermont ;  at  the  White  Mountain  Notch, 
N.  H. ;  at  Camden  in  Maine,  and  Charleston,  N.  H. 

Altkrxd  Forms. — Andalusite  occurs  altered  to  Kyanite.  Hubert's  analysis  above, 
was  of  the  interior  of  an  Andalusite  crystal,  the  exterior  of  which  was  changed  is 
structure  to  Kyanite.  The  exterior  afforded'  Si  86*67,  Xl  60*00,  Fe  1*38,  Oa  0*98= 
98*98.  The  analysis  of  the  Andalusite  affords  the  second  formula  above,  while  that 
of  the  Kyanite  affords  the  first,  which  is  that  of  all  Kyanite.  It  is  also  fbuAd 
ohanged  to  talc,  steatite  and  mica. 


OOLUMBATES,  TTTANATES,   TUNOSTATES,  M0LYBDATB8.  845' 

VAUQUELDnXB,  (  &1,  1*1))*0p*. 

MiLANooHBom,  ^b*  Op*. 

Dbohenite,  ^b  V. 

DxsoLoizm,  Pb*  V. 

Vanadinitb,  l*b*V+lPbCL 

VOLBOBTHITI,  (Cu,  Oa)*V+fiL 

AlLBOXKNB, 

PEROFSKITE,  O.  Row,  Pogg.  zlyiii,  568. 

Monometric.  Observed  planes:  <?,  I^  1,  2,  ijf, ty,  tf,  IfjiJ- 
CTsual  in  cubes;  f.  1, 15, 17,  etc.  Cleavage:  cubic,  tolerably  per- 
fect 

H.=5'5.  G.=:4'017.  Lustre  metallic-adamantine ;  less  bright 
an  a  cleavage  face.  Color  grayish  to  iron-black.  Opaque — sub- 
translucent.     Streak  uncolored,  grayish. 

Oampontion, — CaTi=Titaiiic  acid  69*4,  lime  40 '6=1 00.  Analyses:  1,  Jaoobson, 
(Pogg.  Ixii,  696);  2,  Brooks,  (ib.): 

Ti  Oa  *g        ^ 

1.  68-96      89*20      trace      Fe  and  ^roce  of  Hn  2*06=100*22,  Jacobson. 

2.  69*00      86*76       Oil        "  "  "  4*79=100*07,  Brooks. 

RR  alone  infusible.  With  salt  of  j^hosphoms  and  borax,  the  pulverized  mineral 
forms  a  clear  glass  colored  with  titanium ;  with  the  former  in  the  inner  flame  the 
globule,  as  long  as  it  is  heated,  is  grayish-green,  but  becomes  of  a  violet-blue  on 
cooling;  in  the  outer  flame,  it  is  CTeenish-wnite  while  hot,  and  clear  and  colorless 
on  cooling;  slightly  acted  on  by  the  acids. 

Perofskite  occurs  in  crystals  or  druses  of  crystals,  the  largest  yet  seen  not  over 
■iz  lines  in  length.  The  forms  have  been  studied  by  Descloizeauz,  (Ann.  Ch. 
Phys.  xiii,  1846,  888).  It  is  associated  with  crystaUized  chlorite,  and  maflnetio  iron 
in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural.  It  is  named  in  honor 
of  von  Perofski  of  St.  Petersburg. 

In  Sphene,  as  has  been  shown,  (Oa-j-'Ti)  is  equivalent  to  a  perozyd ;  and  in  this 
riew,  rerofskite  may  be  considercHl  as  related  to  Martite  and  Iserine,  which  are  mo- 
Bometrie. 


PTROCHLORE.     Brewst  Jour,  vi,  868.   Microlite,  Shepard,   Hydrochlore  and  fin- 

ochlore,  Hermann, 

Monometric.  Observed  planes  1, 7j  22,  33,  O.  In  octahedrons ; 
f.  11,  19,  41.  Cleavage:  octahedral,  sometimes  distinct,  espe- 
cdally  in  the  smaller  crystals. 

IL=5— 5*5.  G.=:3'802,  from  Brevig,  Berzelius;  4-32,  from 
Biiask,Ko8e;  4*203,  Miask,  Hermann ;  4-203 — 4-221,  from  Freder- 
icksvam,  Hayes.  Lustre  vitreous  or  resinous.  Color  pale  honey- 
yellow,  brown,  dark  reddish  or  blackish-brown.  Subtranslucent— 
opaque.    Fracture  conchoidal. 
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H. = 8.  G. = 3-4— 3-65.  Lustre  vitreous.  Color  yellow,  white, 
green,  blue  ;  pale.  Streak  uncolored.  Transparent— subtran*- 
Tucent.      Fracture  subconcboidal,  uneven.     Pyroelectric 

CampofUion. — iiSi^  with  one-Mventh  of  the  oxygen  repUeed  by  fluorine,  Ram- 
meUberg. 

Analvses  :  1—3,  Berzeliiu,  (Schweig  J.  xri,  428,  Afhand.  it,  286) ;  4  ,5,  Forchham- 
mer,  {f.  t  pr.  Ch.  xxix.  196,  xxx,  44)0) ;  6,  Benelins,  (Schw.  J.  xvi) ;  7,  BaehoU,  (ib. 
i,  885) ;  8,  Forchhammer,  (J.  t  pr.  Chem.  xxix,  xxx) : 


Si 

£1 

F 

1. 

Anerbach,  Saxony, 

34  24 

57-45 

14-99,  Beneliofl. 

2. 

Brazil,  ye//ow, 

34-01 

58-38 

15-06. 

8. 

Rnbo,  pyrophjftaliie. 

84*36 

57  74 

15-02, 

4. 

Monroe,  Ct, 

35-39 

55-96 

6. 

Finbo,  pyrophytalite. 

85-66 

55-16 

17-79. 

6. 

Fycnite,  Altenberg, 

88-43 

51-00 

17-09,  BeneliYifl. 

7. 

«                 ti 

35-0 

48-0 

16-5,  Oa  0-5.  Bucholz. 

8. 

l€                                     it 

39-04 

51-25 

18-48,  Forehhammer. 

B.B.  infusible  alone  on  charcoal,  but  when  strongly  heated  becomes  covered  with 
small  blisters,  which  crack  as  soon  as  formed.  Some  varieties  take  a  wine-yeUov 
or  pink  tinge  when  heated.    With  borax  forms  slowly  a  diaphanous  glass. 

PycniU  is  a  massive  snbcolu  jinar  variety ;  G.  Rose  has  observed  the  prism  98^  15' 
— 98®  20',  proving  its  identity  with  topaz.  The  formula  ilSi  with  one-seventh  of 
the  oxygen  replaced  by  fluorine,  is  proposed  by  Rammelsberg. 

PhyMlite  or  pyrophyaliU  of  Hisinger  is  a  coarse,  nearlj  opaque  variety,  found 
in  yeuo wish- white  crystals  of  considerable  dimensions ;  it  mtumesces  when  heated, 
and  hence  its  name  from  4»v«»,  to  blow.  Minute  crystals  of  three  or  four  differest 
kinds,  and  two  or  three  kinds  of  fluids  have  been  detected  by  Sir  David  Brewtter 
in  crystals  of  topaz. 

Topaz  occurs  m  gneiss  or  granite,  with  tourmaline,  mica,  and  Wrvl,  occasionallj 
with  apatite,  fluor  spar,  and  tin  ;  also  in  talcose  rock,  as  in  Brazil,  with  euclase,  kc. 
or  in  mica  slate.  With  quartz,  tourmaline,  and  lithomarge.  it  fomis  the  topaz  rook 
of  Werner.  Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  are  not 
uncommon. 

Fine  topazes  come  from,  the  Urals  and  Altai  mountains,  Miask  in  Siberia,  and  from 
Eamschatka,  of  green  and  blue  colors ;  Villa  Rica  in  Brazil  of  deep  yellow  color, 
either  in  veins  or  nests  in  lithomarge,  or  in  loose  crystals  or  pebbles  ;  sky-hloe 
crystals  in  Cairngorm,  Aberdeenshire  ;  Jameson  mentions  one  which  weig^ied  1? 
oz.  ;  the  tin  mines  ofSchlackenwald,  Zinnwald,  and  Ehrenfriedersdorf,  sifnaller  crp- 
tals  also  at  Schneckenstein  and  Altenberg ;  the  Mourne  mountains,  small  limpid 
crystals  with  beryl,  albite,  and  mica,  in  drusy  cavities  in  granite.  Physalite  occurs 
in  crystals  of  great  size,  at  Fossum,  Xorwav;  Finbo,  Sweden,  in  a  granite  quarry, 
and  at  Broddlx)  in  a  boulder;  one  crystal  from  this  last  locality,  at  Stockholm, 
weighed  eighty  pounds. 

Pycnite  is  from  Altenberg,  Schlackenwald,  Zinnwald,  and  Kongsbenj. 

Topaz  occurs  in  the  United  States  at  Trumbull,  with  fluor  and  diaspore,  at  Mid- 
dletown.  Conn.,  and  Crowder's  Mountain,  N.  C.  At  Trumbull  the  cr\'stal5  an* 
abundant,  but  are  seldom  transparent,  except  those  of  small  size;  these  are  usually 
white,  or  with  a  tin^e  of  green  or  yellow.  The  large  coarse  crj-stals  are  sometimA 
six  or  seven  inches  in  diameter. 

A  variety  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue.  re- 
sembling the  Balas  ruby.  The  finest  crysUls  are  brought  from  Minas  Novas  in 
BraziL  From  their  peculiar  limpidity,  topaz  pebbles  are  sometimes  denominate*! 
g<mtte»  (Teau.  The  coarse  varieties  of  topaz  may  be  employed  as  a  substitute  for 
smery.     The  name  topaz,  is  from  ro»«^iof,  an  island  in  the  feed  Sea. 

AxTKaxD  Forms.— Topaz  U  found  altered  both  to  Steatite  and  Kaolin    or  Litho- 

STJnl  f  «i\^'^*^l*  *****   Py^''*^  ^»*  lo»<^  P*rt  of  iU  alumina  by  a  proces*.  of 
change,  and  hence  the  excess  of  silica.  J       r 
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the  ozydating  flame  becomes  opaque.  With  salt  of  phosphoms  (in  the  same  pro- 
portion) in  the  inner  flame  gives  a  clear  glass,  and  when  reduced,  the  glass  is  green ; 
Dnt  in  the  outer  becomes  yellow.  With  a  little  more  of  assay,  the  glass  remains 
dear.  With  soda  (12  parts  to  1  of  assay)  dissolves ;  some  clear  portions  are  seen 
in  the  globule  while  hot,  but  on  cooling,  opacity  precedes  the  crystallization  of  the 
globule ;  finally  a  gray-brown  slag  remains,  which  cooled  from  the  outer  flame,  has 
s  green  color  indicating  oxyd  of  manganese.  Decomposed  by  much  soda,  and  the 
resulting  mass  heated  with  nitric  acid,  gives  a  heavy  white  insoluble  powder,  which 
with  boiling  water  takes  a  white  flocculent  form ;  the  powder  exhibited  all  the 
ehmraoters  of  columbic  (niobic)  acid.  The  acid  solution,  when  mixed  with  carbon- 
ate of  ammonia,  remains  clear;  heated,  some  oxyd  of  iron  falls,  and  the  fluid  is 
liffht  yellow ;  with  oxalic  acid,  a  white  earth  separates,  which,  heated  with  suU' 
phuric  acid  to  destroy  Uie  oxalic  acid,  dissolves,  and  the  fluid  forms  with  potash  be- 
fore complete  neutrauzation,  a  white  double  salt,  which  has  the  characters  of  that 
from  zirconia,  but  may  also  contain  oxyd  of  cerium.  The  oxalate  when  first  formed 
did  not  afford  when  heated  the  cinnamon-brown  color  characteristic  of  deutoxyd  of 
cerium.  The  extremely  small  amount  of  the  mineral  under  examination  forbids 
the  expression  of  certainty  respecting  the  base.  Although  inclining  to  the  opinion 
of  the  existence  of  cerium  in  the  mineral,  from  the  red  color  of  the  crystals,  Mr. 
Hayes  observes  that  he  obtained  no  ])09itire  proof  on  this  point. 


SCHEELITE,  Leank,    TungsUte  of  Lime.    Tungsten. 
Schwerstein,  W. 


Scheelin  calcaire,  H, 


Dimetric ;  heraihedral  in  planes  12  and  33.  0  :  lt=123°  59' ; 
a=l-4835. 

O  :  1=115°  29'.     1  :  1  (pyr.)=100°  40'.     li :  li{hns.)=lW  2'. 
O  :  33=102°  2'.    1:1  (ba8.)=129°  2'.       1  :  li=140°  20'. 
O  :  12=121°  5'.    li :  li  (pyr.)=108°  12'.  12  :  li=157°  21'. 

Cleavage  :  1,  most  distinct,  It,  interrupted,  0  traces.  Twins : 
planes  of  composition /and  ii.  Also  reniform  with  columnar 
structure ;  and  ma<wive  granular. 
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OtMerred  Planes. 


Schlscktnwald. 

H.=4-6 — 5.  G.=6 — 6-076.  Lustre  vitreous,  inclining  to  ada- 
mantine. Color  white,  inclining  to  yellow  and  brown  ;  sometimes 
almost  orange-yellow.  Streak  white.  Subtransparent — trans- 
lucent   Fracture  uneven.    Brittle. 
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StAiirotide  is  very  abnndAot  throa^ont  the  mieaibfte  of  Sew'EmfjbmiL  Aft 
FrAnconU,  Vt.,  Urge  brovniBh-red  opsqne  crystals,  often  eompoimd ;  also  broviUk 
bUek.  At  Windhiun,  Me.,  near  the  bridge,  the  miea  slate  is  filled  vith  kifi 
erjtftalff ;  aUo  at  3It  Abraham,  Hartwell,  and  Winthrop,  Me.  In  Xev  Hampshire, 
at  Lisbon,  abundant  in  mica  slate,  and  on  the  shores  of  Mink  Pond,  loose  in  the 
soil ;  at  Grantham,  two  miles  firom  Meriden,  of  t^gnj  eolor.  In  Tcrmomt,,  at  Oihot 
At  Chesterfield,  Mass.,  in  fine  crystals ;  also  at  Bolton,  Yemon,  Siailbrd,  and  Tsl- 
land.  Conn.  Small  crystals  at  the  Foes  ore  bed  in  Dorer,  Dockeas  Co.,  K.  T.; 
also  three  and  a  half  miles  from  ISew  York  city,  on  the  Hudson^ 
crystals  abundant  on  the  Wissahiceon,  eight  miles  from  Fhiladelpliia. 

If  we  make . 
bong  U  and 

Urtnce  between  this  form  and  the  above  is  that  the  longer  lateral  axis  is  sat 
third  shorter.  If  we  halre  a  and  c  the  axes  are  nearly  identical  with  those  if 
andalnsiteu 

Dr.  C.  T.  Jackson  has  deseribed  a  rariety  of  ttaoe- 
tide  in  tesselated  crystals  like  ehiastolite,  firtNn  Cbaii»> 
town,  y.  H.,  as  represented  in  the  aeeompanyiag  figna 
He  states  that  the  stanrotide  maclee  pass  by  inswiihls 
shades  into  andalnsite  marles,  where  the  miea  sktc 
passes  into  argillaceous  slate. 

Stanrotide  and  Stanrolite  are  deriyed  from  >f«yt,  i 
crou, 

AxTXRSD  FoBMA. — StaoTotide  crystals  oceur  altered  to  steatite. 


e  /  the  plane  h[,  then  the  faces  of  composition  haye  cim|^  < 
1 ;  /;  /=109<^14',  Oi  ll=124<»  S8',  0  :H==134<>  12'.     Hie  obIjA^ 
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Trimetric.  /:  7=111^  12',  O :  lt=146<^  20' ;  a :  ft  :  c  :  =0-8643 
:  1  : 1-46. 

O  :  3f =116o  35'.  0  :  25=137^  37'.  11 :  lt=112<^  40'. 

O  :  1=141°  5'.     1:1  (mac.)=138°  26'.  t2  :  «l(brach.)= 107^44'. 
O  :  ii=167°  9',     1  :  1  (brach.J=:117*'  34'.  /:  t2=160°  32'. 

Lateral  faces  usually  striated  longitudinally.  Cleavage  :  paral- 
lel to  the  longer  diagonal,  indistinct  Also  columnar  or  compact 
massive. 
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Observed  Planes. 
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H.=5-5— 6.    G.=3-8— 4-2 ;  3994,  Haidinger ;  39796,  Stromey- 
;  3-825 — 4-061,  Lelievre.    Lustre  submetellic.    Streak  bla^ 


inclining  to  green  or  brown.     Color  iron-black,  or  dark  grayish- 
black.    Opaque.    Fracture  uneven.    Brittle. 
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B-B.  melts  and  gives  off  vapors  of  lead,  leaving  a  dark  colored  snbmetallio  crys- 
tabiiie  globule,  having  a  pale-gray  streak.  Soluble  in  nitric  acid  with  a  yellow 
preeipitate. 

\  .  Scheeletine  occurs  at  Zinnwald  in  Bohemia,  with  quartz  and  mica  ;  at  Bleiberg 
in  Carinthia,  accompanying  molybdate  of  lead  ;  in  Chili,  probably  near  Coquimbo. 


WULFENITE,  iTaidL   Molybdate  of  Lead.     Gelb-bleierz,  TTem.    Yellow  Lead  Ore. 
&leigelb,  ffaut,    Bleimolybdat 

.    Dimetric :  sometimes  hemihedral  in  1,  li,  and  if.      O  :  li= 
136°  26';  a= 1-574.      In  modified  square  tables  and  octahedrons. 

0  :  1=114°  12'.         1  :  1  (ba8.)=131°  35'.  |i  :  |i  (bas.)=92°  43'. 

1  :  1  (pyr.)=:99O40'.  li:li^yr.)=106°44'.ii  :  ii(ba8.)=76°  23'. 
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PhenixTille. 
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Obserred  Planes. 


Also 


Cleavage :  1  very  smooth ;  0  and  J  much  less  distinct, 
granularly  massive,  coarse  or  fine,  firmly  coherent. 

H.=2-y5 — 3.  G.=6-3 — 6*9.  Lustre  resinous  or  adamantine. 
Color  wax-yellow,  passing  into  orange-yellow ;  also  siskin  and 
olive-green,  yellowish-gray,  grayish-white,  brown.  Streak  white. 
Subtransparent — subtranslucent.  Fracture  subconchoidal.  Brittle. 

Oompotition, — l*bfio=Molybdic  acid  38-6,  oxyd  of  lead  61-5.  Analyses:  1,  G6- 
bel,  (&jhw.  J.  «xxvii,  71) ;  2,  Melling,  (Rammclsberg,  Ist  Supp.  69) ;  8, 4,  Parry  and 
J.  Brown,  (Proc.  Phil.  Soc  Glasgow,  April,  1847);  5,  C.  Bergemann,  (Pogg.  Ixxx, 
400): 

Pb  59 -0=99 -6,  Gobel  « 

61 -908=1 02196,  Melling. 
60-36=99-65,  Parry. 
60-28=99-42,  Brown. 
62-86=100,  Bergemann. 
A  red  variety  contains  a  trace  of  chromic  acid. 

KB.  decrepitates  briskly  and  becomes  darker,  and  afterwards  on  cooling,  the 
oolor  disappears.  On  charcoal  it  fuses  and  is  absorbed,  leaving  behind  globules  of 
metallic  lead.  With  borax  in  the  exterior  flame,  it  fuses  readily  to  a  sliehtly  color- 
ad  glass ;  in  the  interior  flame,  the  glass  is  transparent,  but  on  cooling  oecomes  all 
mt  once  dark  and  opaqua  Melts  readily  with  salt  of  phosphorus,  producing  a  green 
glass,  when  the  proportion  of  the  mineral  is  small,  but  black  and  opaque,  if  large. 
This  species  occurs  in  veins  in  limestone  with  other  ores  of  lead,  at  Swarzenbach, 
Bleiberg,  and  Windisch-Kappel  in  Carinthia.  It  is  also  met  with  at  Retzbanya  in 
Hungary,  and  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red  and  have 
considerable  resemblance  to  chromate  of  lead. 


1.  Carinthia, 

3o  40-6 

2. 

40-293 

3. 

89-30 

4. 

89-19 

5.  Zacatecas, 

87-65 
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H.=^— 7-25.  G.= 3-559,  white  kranite;  3-675,  blue  tnnsM- 
rent;  3-661,  Tjrol,  Erdmann.  Lnstre  Titreoos — ^pearly.  G>lor 
blue,  white,  blue  with  white  margins ;  also  gray,  S^^'^'^  blacL 
Streak  uncolorei     Translncent — transparent 


Kfanite  u  genermlly  in  bUded  ciystAllixatioiu,  though  occaaxooAny  u 
prunu ;  and  tbeA«  priamfl  or  bUdes  are  bounded  by  the  pUnes  li  and  it,  with  cImt- 
age  parallel  to  the  larser  face.  The  preTalent  color  iA  pale  Uoe,  which  ic  oftei 
deeper  along  the  mid<&e  of  the  priflnu.  Tlie  cryttals  may  often  be  eaafly  scrat^ed 
on  the  lateral  surface  while  they  are  very  hard  on  the  extremitieB^ 

Ccmpo9iti(yfi,—i&i^z=&\MetL  87*0,  alumina  63-0. 

Analyses:  1-3,  Arfyedson,  (E.  Y.  Ac  H.  1821,  i,  148.  and  Sehw.  J.  ecdt,  201); 
4,  RosaJes,  (Pogg.  Wui,  160);  6,  Marignac,  (Ann.  Ch.  Phya.  zir,  49);  6,  7.  A.  Erd- 
mann, (Jahresb.  zxir,  311);  8,  Jacobaon,  (.Pogg.  Ixriii,  416);  9,  10,  11,  Smith  aid 
Bmah,  (Am.  J.  ScL  [2],  xvi,  49,  871) : 


5i 

1.  Boraaa,  Norway,  86'4 

2.  St  Gothard,         84 -33 
8.  "  86-9 
4.             "  86-67 
6.             "  36-60 

6.  Roraaa,  84-40 

7.  Tyrol,  87-36 

8.  Greiner,  Tyrol,     37-80 

9.  Monroe,  N.  Y.,      87-20 

10.  "  87-08 

11.  Lincoln  Ck).,y.C.,37 -60 


21  Pe 

68-8  =100-2,  Arfyedaon. 

64-89  =99-22, 

64-7  =101-6, 

6311  1-19=100-97,  Roaale& 

62-66  0-84=100-60,  Marignac     G.=3-«. 

61-86  0-62,  Cu  0-19=96-97,  Erd.     6.=8-ia4. 

62-09  0-71=100-16,  Erd.     G.=3-661. 

62-60  1-08=100-98,  Jacobson-     G.=3-67a. 

59-02  2D8,  ign.  1-08=99-38,  Smith  and  Bnah. 

61-90         "      0-86=99^8,       "  « 

60-40  1-60    "      =99-60,       " 


B.B.  unaltered.  With  borax  slowly  fusea  to  a  transparent  colorleaa  glaaa.  With 
eobalt  solution,  a  dark  blue. 

This  species  occurs  principally  in  gneiss  and  mica  slate.  Transparent  eryitak 
occur  at  St  Gothard  in  Switzerland ;  at  Greiner  and  Pfitach  (Rhoetizite  or  white 
variety)  in  the  Tyrol;  also  in  Styria,  Carinthia,  Bohemia;  at  Pont  ivy,  France; 
Villa  Rica,  South  America 

In  Massachusetts,  at  Chesterfield,  it  occurs  with  garnet  in  mica  slate  ;  Worthing- 
ton  and  Blanford  in  good  specimens.  In  Connecticut,  at  Litchfield  and  Washing- 
ton in  large  rolled  masses  with  corundum  and  massive  apatite ;  at  Oxford,  near 
Hum  phreysville,  in  mica  slate.  In  VermoDt,  at  Thetford  and  Salisbury;  in  New 
York  at  Monroe,  Orange  Co.,  (Monrolite).  In  Pennsylvania,  in  fine  specimens  near 
Philadelphia,  on  the  Schuylkill  road  near  the  Darby  bridge ;  near  the  SchuyUdll  on 
the  Ridge  road,  back  of  Robin  Hood  Tavern ;  at  Leiperville ;  at  Eaat  and  West 
Branford  and  Darby,  Chester  Co. ;  at  Morris's  Ferry,  Delaware  Co.  In  Maryland 
eighteen  miles  north  of  Baltimore,  at  Scott's  mill ;  in  Delaware,  near  Wilmington. 
In  Virginia  at  Willis's  Mt,  Buckingham  Co.,  and  two  miles  north  of  Chancellor- 
rille,  Spotsylvania  Co.  In  North  Carolina,  on  the  road  to  Cooper's  gap  in  Ruther- 
ford Co.,  near  Crowder's  Mtn.  In  short  crystals  at  Bellows  Falls,  Vt,  in  gneisa,  at 
Westfield,  and  Lancaster,  Mass.,  and  at  Jaffrey  on  the  Monadnock  Mt,  N.  H.  A 
black  variety  associated  with  rutile  occurs  in  >orth  Carolina. 

Kyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  is  employed  as 
a  gem,  and  somewhat  resembles  sapphire.  The  name  is  from  Kvavi.  blue.  The  name 
tappare  arose  from  a  mistake  by  Saussure  in  reading  a  label  of  this  mineral  on 
wnich  it  was  called  sapphire.  Disthene  is  from  itf,  twice,  or  of  two  kinds,  and  tSnn, 
ttr&nff,  alluding  to  its  unequal  hardness  and  electric  properties  in  two  different 
directions. 

Bamlite,  Erdmann,  (J.  f  pr.  Ch.  zxxi,  165),  from  Bamle,  Norway,  has  the  stmctnie 
and  appearance  of  some  Kyanite,  occurring  in  columnar  somewhat  plumose  forms, 
silky  m  lustre,  with  one  perfect  cleavage.  H.=5— 7.  G.=2-984.  Greeniah- white 
or  bluish  green.  The  analysis  by  Erdmann  (loc  cit)  ^ave  Si  56-90,  5l  40*78,  P« 
l*^*  Ca  1-04,  F  <ra<r«=99"71.  There  is  an  excess  of  silica  But  according  to  re- 
cent observations  by  Mr.  L.  Saemann,  there  are  minute  prisms  of  quarts  aiDong 
the  fibres  of  the  Bamlite,  which  fuDy  account  for  this  excess. 


BILIOATES,   ANDALUgiTK  SBCTIOX. 


l«no7ito  of  Nordenekiold  FMembleA  ky unite  fia  wuU  r*  bueliolzito  ;  and  the  »nal- 
y«b  i3iffera  no  more  fjrorii  the  neceptHd  fornmlA  than  some  that  have  been  lutkd^  of 
Btich  of  the&ii  spoeii&s.  Komonen  obtnitied  (^Aet  Soo.  t?ci.  Fenii.,  i,  872,  Pogg.  Ivi. 
«4»)  Silica  47 '44,  alamiflft  62'54^ltl  Si,  H.=fi.  G.=3*68w  Ftom  Peterhoff, 
Rnlmid. 

Ai^TKRED  FoKMA^ —  HWfAfl^  Appears  to  be  an  altered  or  hydrous  kj^anite,  which 

'HreMmblesa.     H*=:7*25;  white  and  traneluceDt     Hti as  obtained  (Pogg.  xxi,  73)  Si 

40'6S,  *1  58  ftO,  Jftg  IKX),  a  4-68=99^1.     B.B.  infoaihl©.    From  near  St.  Petersburg 

MwdrobucKolzilti  of  ThomsOQ  ia  probablj  of  similar  origih.  Thomson  obtained 
(Mifi.  i,  237)  Si  41-36.  3B  49-65,  H  4*85,  gyptum  »12=ii8'87.  Probablj  from 
Stirdiuia. 

Kyariita  haa  alao  been  obserrod  altered  to  t4ilo  and  steatite. 


%C€ 


SnXBiANITE,  BowfL.    BuchoMte,  Brandea.    Fibrolite,  Btmrmm. 

Tricliiiic,     /:  r—OS"^  but  varying  t/)  llO'',  and  larger  when  the 
ses  are  much  striated;  O  :  /'  =  105^  O  :  m=l33^  30',  f  i  m— 
120"*  30',  0  :  a=130°,  D.,  (but  only  approxiniattons,  as  the  ter- 
minal planes  were  rough  and  uneven.)    Cleav- 
Utoe:  perfect,  panUiel  with  the  longer  diagonal,  444 

lSv»ra!ng  a  ImOiant  suriace.     Also  compact  of         a^^,^-^^^,.,^^ 
li»se  fibrouM  ;  and  columuar  massive.  ^^ 

n.=  (>— 7*^5.  G.  =  3-238,  from  Norwich, 
Dana,  8'232.  ib.,  Brnsh;  3'25!},  Yorktown, 
Korton  ;  3-239,huchokite  of  Chester,  Del,  Erd- 
maiiii«  Lustre  vitreous,  approaching  subada- 
tnaatine.  Color  hair-browji,  grayitih.  Streak 
ttnoolored.     Tranal  u  ce  n  t — tr  ai  i  npar  ent. 

n     "  kirid  ^&ro/t re  are  generally  tlbroufl  maMive,sonietimei  ftl>prott«biiig  dia- 

dri  Uko  tho«e  of  Aitlimanito;   the  lustre  approachee  aoatnantlne  as  in 

•tlbximtiiifT.     Tbo  colors  are  grikyish,  whitiah  and  pale  brown. 

OmyM>»Uhn.—Jil^i^,  like  Eyanitec^ilica  37 -0,  alumina  63-0.  Buchol site  and 
llbrollte  of  Bournon  afford  the  same,  according  to  SiUimati^  Jr.  Most  analyses  of 
boehaUite  give  Xl  §i=SiUca  46'!i,  alumina  63i.  Erdmann's  (No.  9)  eorreaponda  to 
iSl  ^i  I.  Bowen'fi  and  Hayes's  analyses  of  Sillimanite  afford  M  5i  e^dilicA  42'8. 
alumina  67'7< 

I,  ^iLUMANrriE.— 1,  Bowen,  f Arn.  J.  Scl.  viii,  113);  2,  Hayet,  ^Alger's  Min,  & 
•01);  8,  Conuel,  ( Jameson's  J.  xxil,  2:^2) ;  t,  Norton,  (2d  edit  of  this  work,  8781; 
fi  ^tiinf,  (Jahre^h.  xxf.  848);  6,  Sjlliman,  Jr,  (Am.  J,  Scl  [a]*  viii,  88e,  II, 
tTK. — 7,  Brandes,  (J.  de  Pbarm,  xci,  237)  ;  8,  Thomson,  (Ann.  Lyt\  N.  York, 
Min.  i.  ns);  9,  A  Erdmann.  (K.  V.  Ac,  R  1842,  19);  10.  B.  Silliroan.  Jr., 
^Im.  J*  ^i.  [^1*  viii.  ass).  Ill,  FtflBoLiTK.— 1 1 ,  12,  B*  Silliman,  Jr.,  (Am.  J.  Bol 
[S],  S,  888);   13,  Cheuevi^i 


Si  ^1 

I.  Ctu»L(X^iitimanii€,i2U  56*1 1 1 

a.            *'                 "         42-60  G4-90 

8.            "                  •*         Sft-TS  58-94 

4.  Fairfield.  N.T-        S7'70«»  62*7ftO 

«.    Chester.  Ct.     "*         87*3tt2  58*622 


li>99p  H  O'Sl 0=99*286.  Bawen. 

110,  Ca  0  81,  ifilg  0  4=99-81,  Bmj^ 

0-9=96-68,  ConneU. 

2 -287 =102 -7 39,  Norton.* 

2  174.  Ag  O'808,  H  0-428=98'^84.  BUmi. 


•  Prof.  Norton  states  that  in  his  analysis  the  txeem  of  alumina  wsa  probably 
owing  to  the  presence  of  aliiminate  of  potaasa,  which  rcinained  with  the  alumina 
mit^r  sepnrallng  the  perojcyd  of  irc»n  by  eauaiio  poiftaaa ;  subtracting  this  axceae,  the 
aujslyaia  t^orrcss ponds  to  those  by  SiUitnan, 
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jm'^.''     .  r.i: 
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k,.'-.* 
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—  h^  .■- '2:="»-t>.  rsi 

i. 

.^«n.'    7   .*  — ,         .r  ■.:* 

•..  *:-;; 

—  ss?-*-^,^.  -iJamAn- 

4 

'.4^i<«t    .                                      ^f-^. 

>'-ji 

■■-i=r-'--.     Tlr-l.--L=. 

Vv-r  •     ¥.»*.    -.i*,.-  '.-.      :.;      M"^  HT  -,-n  r.:  r-?.  -.i'^iii<usr  if" -intf '•'.Hit  ar^ar 'Jie  r*iai 

ff^    ^/"-i   /.*    '.  .  ;'      tr.   ff  iir.jr..'* :«   .."-'    ■...aa.  .  "WirWtKr.    ^-^-rt  :  ia  IjCiM 

•Vv,'/      .'.'.    '.  ^    *-^  ir!.ri<',n  '/  "..*  »'.•».  'Jr.*  i  ;r.h»-,r  pLap**«i  r..yi»»:ii.»r  Kjiaivsiii 

!•>>'*/  Y..  •.-•«.  '■/.-.  :  '.^  f.v*.-..-!,  *.'.>.-;  .-..yf".*  pr-.T--o  h*  nini-h  irar-tr.  ill'*  •*r^l2Al 
f,;4r.«!x  'f'^'-  •  '^/!  »"■.  *^r  .-'.-^  rr.v.  »*r^  '^^.'.*r  p'.ir.'ji  of  M^ntiEv  iCAaie  oct.  w*  ihcuJ 
ft//.  f*I  /  ■.;.'».',  •.r..*r;.  «.«  •■i.«l#r,/'-.^  '.f  a  r'ii  :. 5* .•••.'. ■"^*-  But  r.h*  two  mintrmLs,  a«  G  E«*4 
•••♦'^«.  'K^/'*  ^  r.i^r.-.  f.  iji'y,.  'I.ff*'.-  '.*.-:k,.'',;fI;/  ir.  aff*sir»n'^«*.  aQ«i  wi-i^Ij  in  n*^y 
Iff,  A\\  *-,  •  .  r.  4/*.  no*  ',-*'.  f', ..',  J  4/*-0'.iavi  V/-^-;rh*-r  &I':hor:;rfa  h-^vth  o->:-r:: 
1.'  ^n'r.z  '.*'.'.  ',f  ro-  k^      'Ai'*  *.f.«'f^for*  *.:oji*  •.K*  ^irw  of  R<>9«.  An»l  tr^k^  thcc:  f>r 


r; 


'Irliri'fri'-?  Show-  color-  witli  polarized  light,  hence  not  mon*>- 
frK'tri'-.      O/'/'iirrt  ^'rMnuUr  inHnsivf;. 

II.  Y  K  ^;.  '  ;{-42  rj-4S.  Lustn?  vitreoM.  Color  pale  blue 
or  ^r<r«'ri.     'I'nifi^^liirriTnt. 

dnmpuniUnn.     UnuUx'tun  '',  .(f((,  4  Xl,  1  Si,  whii'h,  if  a  portion  of  the  alamiDaeqtul 

t'>  f.li«  HiliMi  ('.r  \'K\)  nv\m  mh  lu^i'l,  )><^orrM:n   j(l^r*  (^;i,  Xl)i+3  SlSi,    Sl;i=:(iJ[g'+ 

ff  At/^ii,  Al;4     '.ilifA  M'M,  aliimiiia  05'7,  iiin^ncfiia  19*5.     Home  relation  in  eompon- 
t)(in  III  f-liiil.fiiiil.i-  iiiifl  I'lilfiritoifl. 

Annlvtia  I,  MliiiMii^ynr.  (Uiiti-rMijch.  i,  SUl);  2,  3,  Damcur,  (Bull.  Soc.OeoL  d.F^- 
lM'lti.  Ill'/): 

Pi  A I  ftx        r^n       f'« 

I    lir.l     n:iii     uvhu    o-3h    3«.»a    ij?ii.  0"49=99-78.  Stromeyer. 
'f    IINM     i;;iMi      hion      --      2M>u    =s»9-.S4,  Damour. 
M    MHI     n:i2<»     UJM)       --     it«>    =«u-44, 

nil  iiliiMii  nikI  Willi  liorax  iiifiwililo.  iinnltvn'd.  Associated  with  mica  and  iB* 
Ihiijilivlliin  III  rinkniinm,  ill  (J riM'iiliiiitl.     Th«»  iihiiip  alludes  to  the  sapphin^  color. 

.,  */' ^  ll.»nrtii.ii'«  own  H|wiinoiiM.  n.-oiviMl  hv  Tol  iVxhU  (from  whom  the  Ytlt 

t  ni.h»..i  Hii»  ol.tiiMiiM)  rWmi  I'minl  lUmmon  himself. 
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jMid  the  whole  heated,  the  eolor  becomes  green  and  it  ftueB  to  a  clear  globule,  of  a 

*d>gp  red  color. 

p'  Wolfram  is  often  associated  with  tin  ores ;  also  with  galena,  in  veins  traversing 
STAywacke ;  also  in  quartz,  with  native  bismuth,  tungstate  of  lime,  pyrites,  ^ena, 
olcnde,  Ac  It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores ;  m  fine 
erystals  at  Schlackenwald,  Schneeberg,  Geyer,  Freiberg,  Altenberg,  EhrenMeders- 
dorf,  Zinnwald,  and  Nertschinsk,  and  other  places  mentioned  above ;  at  Limoges, 
fai  Prance ;  near  Redruth  in  Cornwall ;  in  Cumberland,  (both  varieties,  the  first  at 
Loohfell,  the  second  at  Godolphin's  Bale) ;  and  on  the  island  of  Bona,  one  of  the 
H^ridee.    The  crystals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  United  States  it  occurs  at  Lane*s  mine,  Monroe,  Conn.,  in  auarts,  associa- 
ted with  native  bismuth,  and  the  other  minerals  above  mentionea,  oft^  pseudo- 
norphous  after  tun^tate  of  lime ;  also  reported  from  near  Mine  La  Motte,  Missouri ; 
in  small  quantities  in  Trumbull,  Conn.,  at  the  topaz  vein ;  massive  and  in  crystals 
on  Camdage  farm,  near  Blue  Hill  Bay,  Me. 

This  species  is  shown  to  be  isomorphous  with  columbite  by  6.  Rose,  (Pogg.  Ixiv, 
171).  Descloizeauz  found  in  the  angles  of  Wolfram,  some  evidence  that  the  crystals 
were  monoclinic  But  G.  Rose  shows  from  the  twins  that  the  form  is  trimetric,  and 
not  oblique. 

A  mineral  from  Schlackenwald,  occurring  with  fluor  spar  and  apatite,  in  fine 
needles  of  a  brownish-red  color,  and  G.=6'46,  probably  an  altered  woliram,  afforded 
Kemmelsberg  on  analysis,'  (Ramm.  Sd  Supp.  127), 

fr  67-05,  t'e  6-72,  "SLr  19-78,  Ca  3-02,  il  1-01,  Si  0-08.  P  and  F  0-61,  ign.  0-78=100. 

Alterkd  Forms. — ^Wolfram  occurs  altered  to  Scheelite,  by  a  substitution  of  lime 
Ibr  iron. 

OOLUMBITE,  Hatchett,    Tantalite,  (in  part).    Tantale  Oxid^,  H.    Niobite,  Haid. 
Baierine,  Beud,    Torrelite,  Thorn. 

Trimetric.  1 :  7=100°  40',  0 :  U=133°  22^'  \  a:h\  c=10584 
:  1  : 1-2059. 
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Bodennuits. 


^'     ff      b 


503 


i=3^=^ 


/  m 


mddletoini,  OooB. 


O :  i»=160°  34'. 
O  :  fl=lMo  48'. 

O :  ir=136''  36'. 
O  :  26  =119°  11'. 
0 :  21=119°  40'. 
H:it(top)141o8'. 
|i  :  |i  (ib.)  109°  36'. 


1  :  l(brac.)102°  58'.  n 
1 :  l(mac.)117°  53'.  U 
l:l(ba8.)107°56'.     H 


:  12  (mac.)134°  68', 
7(ib.)  140°  20'. 
«8'=158°?t'.    . 


ir:  l»(brac.)150°17'.  is:  «8(brac.)  136°  12' 
26 :  26  (ib.)  160°  29'.    ti :  1?  =  104°  62'. 
2i  :  21  (top)  59°  20'.     it :  1 =1 21°  Si'. 


it 


2Htop) 
*a=157° 

46 


29'. 


it 


91/ 

1? =129°  36'. 


DEBCRIFTTVE  HDSERAlOOfTm 


<>*Tir5  in  Brmzil,  in  tbe  n::a:n*r  iiftriet  of  Villa  Rio*,  in  ehlorit*  slate  rcftioffM 
*an.i*ti.:.i=.  Tht  orT'tilliii^Jor:  of  thi*  «;^ie*  i«  eUbormtely  detailed  bv  Sch*bv  a 
the  Tr»a»».?tion*  of  th*  R-i'ji!  A:s-3-r::.y  of  V:*-na,  roL  ri." 

£aclAS<>  r^^eires  a  hij^h  :-<.<l:«h.  bet  \i  isr-\-m  as  an  ornamental  itose  on  aircouM 
of  it«  briit !•:&««.     Namc^l  by  IIa':T  fr-.<L.  «7,  <-.'ii7v,  and  c>^,  to  2freaJL 


SPUENE.    Titanitt    Menakerz.     M^na^ihi: 
Lederit*.  Shepard,     Gre^norite.  J>«/     : 


»e  <.»re,  W>nu  Titan e  Silico-ealoaire,  -R 
picthrre.     Pictite.  Saut.     Arpidelite. 


Monoclinic.     C=«>«'-  i'7': 
:  h  :  o=0-567S  :  1  :  l?rjt}* 

Oyy.  ii[Py=\vy-  33'. 
O^i  :  lt«^»=l^»S-  55'. 
<>y'» :  4v*)=123=  52'. 
0\y)\I^r^^\\\    lY , 
Oy.:  1«2.=154"  13'. 
<>y»:2«>M=Ul=30. 
^Ai^. :  -11^=139='  I'M'. 
fhy) :  -2i^=lt>->=37'. 
Ii2i   :  l«£.=  14if'-  3S'. 
2«w»  :  2(;i)=136-  4'. 


/:  /=113=^  2S .  O  :  li=159-  34' 

-lift :  -1(7.=133=  4S'. 
-'2if):-'J\t}=lV^^  54'. 
2i«V» :  ±2{e)=lo7^  12'. 
l:fnrj:li>vtri=104'^  32'. 
i;\:  Ar)=il3^  2^'. 
Oj  (mi  :  ii(lt=^l-^y-  26'. 
-33  (w)  :  -^3  <//«)^76~  1'. 
-35  <//«)  :  tif^i  1=141^  5&'. 
»*VP):  t3w,)=l»;7=  4^»'. 
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•  .Authors  ife-jcraily  tuKv  i'  ba  iLo  ■  «-•  «  I"  i:  .  f.i'  ■"..:.  v:.t;i!  j  ;i-t.-.  ^.  .^  •'  .   ;'. 
replaciiig  the  front  aD(rle,  and  /  as  the  lateral  prisR.ntio  plaoe^.     Above,  in  t^puri> 
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Xt  Mitohill  Htated  (Meet*  Repos*  vol.  viii)  that  it  wa»  tak^n  from  a  apring  at  New 
liOndoQ,  Conn.  No  locality  has  since  b«^n  detected  ftt  that  place.  But  the  redis* 
covery  of  it  at  Hadd&m,  nrat  published  by  Dr.  Torrey,  (Amer.  J.  Sci.  iv,  62),  has 
led  to  the  belief  that  the  lattar  was  ita  original  locality.  It  has  since  been  discover- 
ed more  abondantly  near  Middletown. 

At  Haddam  it  occurs  in  a  granite  vein,  with  chrysoberyl,  beryl,  and  automolite; 
alto  two  railee  from  th«  chrysoberyl  locality,  (anal/  14> ;  also  at  the  iolite  locality. 

Finer  crystals  come  from  a  feldspar  quarry  near  Middletown,  alon?  with  albite ; 
figure  503,  represents  oae  with  brilliant  faces  three  quarters  of  an  inch  long ;  another 
dtt^rtbed  by  Professor  Johnston,  (Amer.  J.  Sci.,  xjot,  387),  weighed  before  it  was 
tfakeRp  fourteen  pounds ;  and  the  piirt  figured  about  bIjc  inches  in  length  and 
lyreadth,  weigbed  6  lbs.  12  0£.  i  it  ei^nibita  tbe  faces  ii,  Pf,  tj,  /,  ^,  ^l,  and  anoihar 
Imperfect  T»lane,  which  appears  to  be  IT.  Chesterfield,  Moaa.,  has  afforded  aome 
l&ne  crystals,  a«50ciatod  with  blue  and  green  tourmalines  and  beryl  in  ffrantte ; 
alao  Aoworth,  X.  H.,  bat  this  locality  is  now  apparently  exhauBted.  It  has  also 
Veen  observed  at  Beverly,  Masa. ;  at  Plymouth,  N.  H.,  with  beryl;  at  Greonfiold, 
K,  Y,,  with  chmoberyl. 

^  Ude/omnU. — A  columbite  from  Ildefonso,  Spain,  with  a  submetallic  vitreo-adaman- 
tine  lustre,  and  /;  l=sl2P  46',  nearly  the  angle  of  the  priam  21  above  ;  0.^*416, 
Haidinger. 

SAHARSEITE,  K  Rom.    Uranotantal,  O,  Bow,    Yttroilmenite,  If^m. 

Trimetric  :  angle  of  prism  «2,  135^  to  136<^,  (whence  /:  7=100*' 
40'  to  101^  40',  near  eohimbite).     Usually  in  flattened  grains. 

H.=5'5— 6.  G.=^5-014— 5-68,  Urariotantalite  ;  5-308—548, 
Tttroilnienite ;  545 — 5*69,  North  Cttruiiiia.  Lustre  of  surface  of 
fracture  shining  and  submetallic.  Color  velvet-black.  Streak 
dark  reddish-brown.     Opaque.     Fracture  eubconchoidal    , 

Compo*ition,^'Ana]jsm,  1,  2,  3.  Peret^,  nnder  the  direction  of  Rose,  (Pogg,  Ini, 
157):  4,  Hermann^  (his  latest  resiilte,  J.  t  pr.  Chein.  1^  178);  5,  T.  S.  Hunt,  (Am.  J, 
Sci,  [a]»xiv,  ail); 

%  C»A3i3tn 

0'80  092=96-84. 

0'76  1*02=101  ^41, 

0-75  1  •88=99-61. 

0'50Ge  A  La  2-85  An  1-20, 
ign,  0 -88=1100 -08,  HemL 
11*11  Oe,  La8'96,ign,  0*24=101 -21, 
T,  3.  Hant 

The  acid  is  the  eolunibic  with  »ome  tungttic,  according  to  Rose.  Hermann's 
o&nie  tfttroibneniie  allodes  to  the  rappoaed  new  metal  f/rru>n»wm,  alledged  to  exist 
in  this  species ;  in  hie  recent  anatyaie  he  makes  the  acid  columbic  with  a  Utile 
ilmenic  acid. 

Heated  slightly  in  a  glass  tube,  it  decrepitate*^  disengages  Botnctitnea  e  little 
moisture,  and  glows  like  gadolinite,  becoming  of  a  brownish-block  color.  In  the 
platinum  forceps  it  melts  on  the  edges  to  a  black  glass.  On  platinum  wire  with 
C>oras  the  pulverized  mineral  fuses  easily,  and  forms  in  the  inner  flame  a  jellowtsh 

Slass,  nn<l  in  the  outer  a  yeUowiah-grecn  glass ;  with  muriatio  acid  forms  with 
ifficulty  a  green  iolnUon. 

Uranotautalite  occare  in  reddish-brown  feldspar^  with  crystaUised  feeohynjtei  in 
the  Ilmcri  monntaiDs,  near  Miask  in  the  UraL  The  lai^esi  pieces  met  with  were  of 
the  sixe  of  hazel-nuts. 

II  the  occurring  prism  of  Samarskite  is  r$  instead  of  t'sf  (ae  in  Mengite),  then  /:  / 
I  100*  &r  to  102°  30'. 


Metacida    U(^l) 
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8-87 

18^9 

^ 

N.  Cirolina, 

Cb54-eiSl7-08 

1407 

11*11 

ZE^3:zrrr-L  kitzl*^  »:-t- 


I  r_.  ■  - 


00LUKBATE8,  TTTANATES,  TDN06TATBB,  MOLTBDAIEB. 


867 


POLYCRASE.    Polykras,  Scheerer,  Pogg.  Ixii,  480. 


/=95^ 


1-0913. 


6^:11=134^ 
Observed 


15'  ]a:h: 
as  in 


506 


1  :  l(mac.)=112^  32'. 
Ij  l(brac.)=106^  24'. 
^5:  i8(ov.it)=140°. 
n:l8=160o. 


Trimetric.  /; 
.^=1-02655:1 
the  figure. 

0 :  2^=118^ 

0 :  1=125^  41i'. 

O  :  Is  =139°  59'. 

Ir:  l8(mac.)=96°  40'. 

I8:l8(brac.)=152^ 
Crystals  thin  linear.    Cleavage  none. 

H:.=5-5.  G.=5-09— 5-12.  Lustre  bright  Color 
black;  in  splinters  brownish.  Streak  grayish 
brown.    Fracture  conchoidal. 


^  OompaHtion, — ^Near  Polymifnyte,  but  containing  in  addition  columbio  acid,  pro- 
•  tozyd  of  uranium,  and  but  little  lime  with  no  manganese.  B.B.  decrepitates,  glowf 
And  becomes  brown,  but  infusible.  Yields  with  borax  a  glass  whicn  is  yellow  in 
the  outer  flame  and  brown  in  the  inner.  With  soda  on  platinum  gives  a  weak  re- 
aetion  of  manganese.  Dissolves  imperfectly  in  muriatic  acid,  and  perfectly  in 
heated  sulphuric 

From  Hitteroe,  Norway,  in  granite  with  ffadolinite  and  orthite;  crystals  -^  to  1-|^ 
inches  long.  Named  from  iroXv;,  mani/,  and  irpavi;,  mixture.  On  crystallization  of 
Polycrase,  see  Am.  J.  Sci.  [2],  xviii,  46,  47. 


iESCHYNlTE,  Berzeliu$,  Jahresb.  ix,  196. 

Trimetrit.  /:  /=90o  34',  O  :  U=145o  58';  a  :  J  :  c=0-675  : 
1  :  1-01.  Observed  planes,  /,  ^2,  2«,  li.  n  :  ti=127^  19',  (Rose), 
S%  :  2i(top)=73°  34^  I2  :  l2(mac.)=136o  36',  (brach.)  83°  4', 
(basal),  112°  52'.  Cleavage :  zi  in  traces.  Crystals  usually  stri- 
ated and  imperfect. 

H.=5 — 6.  G.=4'9 — 5*14.  Lustre  resinous — submetallic, 
nearly  dull.  Color  nearly  black,  inclining  to  brownish-yellow 
when  translucent.  Streak  gray,  or  yellowish-brown,  almost  black. 
Subtranslucent — opaque.    Fracture  small  subconchoidal. 

OompoHHan, — ^Analyses:  1,  Hart  wall,  (Pogg.  xvii,  483,  Jahresb.  iz,  196)  ;  2,  Her- 
mftoji,  (new  anaL  J.  t  pr.  Chem.  1.  198): 

1.  Ti  66-0,  Zr  20-0,  ^e  15-0,  Ca  88,  Fe  2*6,  8n  0-e=97-9,  HartwalL 

«.  Ti  26-90, Ob  88-20,  <5e  22*20,  Ce  612,  ^e  6-46,  ta  6*22,  Y  1*28,  fl  l'20=100-67,  H. 

In  a  matrass  yields  water,  and  in  an  open  tnbe  traces  of  fluorine.  B.6.  on  char- 
coal fwcjls  and  becomes  yellow,  bnt  does  not  fuse,  though  forming  a  black  slag  on 
tlie  edges.  With  borax  readily  forms  a  dark-yellow  glass,  which  is  colorless  on 
cooling,  and  with  tin  in  the  inner  flame  becomes  red ;  with  salt  of  phosphorus 
yields  a  transparent  colorless  bead,  which  with  more  of  the  salt  appears  yellow  and 
olonded.     Aflords  some  tin. 

From  Ifiask  in  the  Ural,  in  feldspar  with  mica  and  zircon.  Named  from  aivx^n, 
skame,  by  Berzelius,  in  allusion  to  the  inability  of  chemical  science,  at  the  time  of 
its  diacoTdry,  to  separate  the  two  unlike  substances,  titanic  acid  and  zirconia. 
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YTTRO-TANTALITE.    Tantale  Oxid6  Yttriftre,  JST. 

Three  varieties ;   the  hlack^  yetlow^  and  hrovm  or  dark. 

Bldck :  indistinct  traces  of  cirstallization  in  four-  or  sixnaided 
irregular  prisms  and  plates.  H.=5"5.  G.=5*395,  Berz.,  5*67, 
Sose,  and  6-40  after  heating.  Lustre  submetallic.  Color  iron- 
black.    Streak  gray.    Opaque. 

Yellow  :  not  crystalline,  and  occurring  in  laminse  in  the  fissures 
of  feldspar.  H.=5.  G.= 5*882,  Ekeberg.  Lustre  resinous  on 
the  surtace,  vitreous  in  the  fracture.  C5olor  yellowish-brown — 
greenish.     Streak  white.     Opaque. 

Brown  :  occurs  with  the  yellow  in  thin  plates,  or  rarely  grains 
presenting  no  trace  of  crystallization.  H.=4-5 — 5.  Lustre  vitre- 
ous, inclining  to  resinous.  Color  black,  with  a  very  li^ht  shade  of 
brown,  slightiy  yellow  when  in  thin  plates  by  transmitted  light ; 
streak  white. 

0<mipo9ition,—iiH^%,  W,  ^  Analvses:  1—4,  BerzelioB,  (AfhandL  iv,  268,  272, 
and  Sohw.  J.  xri,  461);  6,  H.  Rose,  (Pogg.  Ixxii,  166): 

Ts        W      ^       Y         Oa      f  e 

1.  Ftfiiotp,  Y"  (Ts,  %  60-12     104    6*62    29-78    060     1-16=99-28. 

2.  "        .     "  ...         69-60     1-26     8-28     29*90     8*29     2*72=99-89. 
8.  jB/ocit,  (Y,  Ca,  i'e)*(Ta,  W),      67-00     8*26    060    2026    6*26     8-60=95-76. 

A.  Brownuhrhlack,      (Y,  Ca)"  Ta,6l-82    269     Ml     8862    8-26    0-66=97-86. 
6.  -B/a«ifc  (after  ignition),  68*66    0*60    8-94    2126. 


_     7-66^e6-29.  fig  1-40, 

Cu  0-40=100-08,  Ro8e. 

Loss  in  analysis  6  by  ignition,  8'9 — 6*64  per  cent;  the  specimen  was  from  Ytterby. 

B.B.  infusible  alone,  but  decrepitate  ana  assume  a  light  color.    The  black  variety 

froths  and  fuses  with  carbonate  of  soda.    They  dissolve  in  borax,  but  are  not  acted 

on  by  acids. 

These  varieties  of  yttro-tantalite  occur  in  Sweden  at  Ytterby,  in  red  feldspar, 
and  at  Broddbo  and  Finbo,  near  Fahlun,  imbedded  in  quarts  and  albite,  associated 
irith  garnet,  mica,  and  pyrophysalite. 


CROCOISITE,  Kobell    Chromate  of  Lead.    Red  Lead  Ore.     Erokoit,  Breit,    Roth- 
bleierz.    Plomb  Chromate    Lehmannite. 
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ObMrred  PUnet.    Add  -8<,  -U, 


imBORiPmrE  MiNESAiioaT* 


MonocliTiic,  ^=78' 
c=0'9773  :  1  :  l^OU. 
Oil=UV  ^5\ 
0  :  J— 98^  43'. 
0  :  tt=101Q  59'. 


1' ;  / :  /=93° 44',  O  :  li=137^  3V;a: 


1=118^  58'. 
^1  =  107054/, 

Surface  /streak- 


<9:2i=118°38'.        1 

/2:t2=129°48'.       -1 

n  :  «'3=123°  50'.     --22 
Oloavago :  /tolerably  distinct ;  0 and  i/  less  so. 
ed  longitudinally;  the  faces  mostly  smooth  and  shining, 
perfectly  columnar  and  granular. 

H,^2*5— 3.  Ct,  =  5'9 — 61,  Lustre  adamantine— vitreous.  O>loi 
various  shades  of  bright  hyacinth-red.  Streak  orange-jelloir. 
Translucent,     Sectile* 

OompoMttion. — Pb  Cr=^xy<l  of  lead  68*7*  chromic  ludd  81*5. 
(Sohw.  J.  xviii,  72) ;  2,  Berz^iuB,  (ib.  aodi,  54); 

1.  :Pb  ft7U12  Or  3l*725=99-637,  Pfiifil 

2.  flS'SO  81-50=m%Ber«eUiiB. 
Blackeoa   in  the  blowpipe  flnme^  and  decrepitates  if  quickly  heated,  biTl   rniiy  It 

fOAed  to  n  shilling  alag,  containipg  g1obii!ed  ol  lead.  It  undergoes  a  partial  rtrdnf' 
tion  in  glam  of  borax,  at  the  same  time  coloring  it  green,  DisaulYes  with  tS«ti»] 
cenee  in  nitric  acid,  and  produces  a  yellow  aolutioD.  With  soda  yields  ^uaitf  m^ 
tallic  lead. 

Oceurs  at  Ni»chQe  T&gilsk  in  the  Ural»  and  in  narrow  veins,  travdraitig  d^cOD- 
pOAed  gneifts,  and  assooiated  with  gold,  pyntes,  galena,  quartz,  and  vaaquelinttt; 
in  Brazil,  at  Congonhas  do  Campo,  in  fine  cryBtals  in  decomposed  granite;  at  R«l»' 
banja  in  Hungary,  at  the  mine  of  St^  Anthony;  at  Moldawa  in  the  Baaaat;  « 
Luzon,  one  of  the  Philippine  lalanda. 


Analyaeo:  1,  Piift 


VAUQUELINITE.     Chromat^  of  Lead  and  Copper,  J^hU. 
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Monoclinic.    CrystiUs  itsually  mij 
irn*gularly  aggregated.    Twins :  ann^ 
figure ;  face  of  compcjsition  a  plane  cm 
acute  solid  angle :  O  :  O  (of  the  two  indi^ 
vidual8)=134O30';  6':il=149^  nearly 
Also  reuiform  or  botryoidal,  and  gmnii* 
lar;  amorphous. 
G.=5'5 — 6-78.    Lustre  adamantine  to  resinom^ 


H,^2-5— 3. 

often  faint.     Color  dark-greeu  to  brown,  sometimes  ne^irly  black* 

'  '       Faintly  translucent — opaque. 


Streak  siakiu-E^reen  or  brownish. 


Fracture  uneven.     Rather  brittle. 

C(WWK)*ia'on,— C!u"Cr'+2l*b'Dr*=(Cu,  |»bVPr*=?Oxyd  of  lead  61  -%,  oxyd  of  coppiT 
10'9,  chromic  acid  27*9»    Analyaia  bj  Berr^lius,  (AfhaudL  ?i»  246): 
Ph  6087»  Ou  10*80.  Or  28-3S=10a 

B.B,  on  charcoal  slightly  intoTDenceB  and  fosea  to  a  gr^y  iubroetallie  gIvbftH 
yieMinj^  at  the  same  tinie,  small  l^eads  of  l^ad.  With  lH>rax  or  ftalt  of  phoeplMJfil* 
affords  a  tureen  transparent  glaas  in  the  outer  dame,  which  in  the  inner  mfUr  ^od- 
ing  is  red  to  black,  according  to  the  amount  of  mineral  in  the  aeaay ;  th«  rmA  «ol«r 
if  mofi/di»tinet  with  tin.     Partly  soluble  in  nitric  acid* 

Occurs  with  crocoisite  at  Beresof  in  Siberia,  generally  to  mammillat^  or  amor 
phoUA  masses,  or  thin  erusta;  aUo  at  Pont  Gibaud  in  the  Puy  de  Dome ;  aad  witJi 
the  eroooiaite  of  Brazil 

At  the  lead  mine  near  Sing  Sing,  it  has  been  found  by  Dr.  Torrey  in  grita  taA 
brown  lib -green  mammillary  concretions,  and  aUo  nearly  pulreruleat. 


8iibM«qiiiohroinftt6  of 
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V'AKADATBS,  OHBOMATES. 

John  deaeribeB  a  green! ab  or  brownish  cfiromo-pHotphate  of  lend  and  copper,  (mm 
Beresof,  Siberia,  as  occurring  in  smftll  erysUlline  coneretioijs,  having  tto  eurface 
covered  with  capillary  prisma;  H.=^2 — 3;  opumie  to  HubtrafiBlucent ;  frnoture  no- 
even;  powder  dull  greenisk  AnalyBiB  afford ed  (r.  Leonh  1B45»  67)  t*b,  Cr  45-0, 
>b  19-0,  Ou  11-20.  ^  4*1(X  Cr  7-&0,  mangane*©  tr,,  fi  1-78,  iropnntiea  11 '42.  To  a 
large  «xt«nt  soluble  in  nitric  or  muriatic  acid. 

MELANOCHKOITE.  Hermann.    Phmnikochroite.   GloeJc^. 
Lead,  7%om.     Phosnioite. 

Trimetricl  Crystals  iisnally  tabular,  and  reticiilarly  interwoven. 
Cleavage  in  one  direction  perfect     Also  maaeive. 

H.=S — 3'5.  G.— 5*75.  Lustre  resinous  or  adamantine,  glim- 
mering. Color  between  cochineal  and  lijacintli-red  ;  becomes  lem- 
on-yellow ou  expc»sure.  Streak  brick-red,  Subtranslucent — opaque. 

ChmpoHiion. — ^I*b*Cr*^^hroimo  acid  28  8,  protoxyd  of  lead  7B'7.  ibialjsis :  H«r- 
maun,  (Pogg.  xxviii,  162): 

Chromic  acid  28*3T,  Protoxyd  of  lead  76-69=100. 

The  aame  result  wiia  obtainod  by  G.  Rose,  (Loonb.  1889,  576). 

B,B.  on  i^harcoal  fusea  readily  to  a  dark  maM,  which  ia  crjetalline  when  cold. 
hk  the  redncing  Baine  on  cbarcoal,  lead  ia  snblimed.  Givea  the  reaction  of  chromfl 
with  fluxea 

Occurs  in  limestone  at  Bereaof,  in  the  Ural,  with  crocoiaite,  vauqnelinite,  pyro- 
morphite,  and  galena.     Nouitid  from  /tiXaf,  black,  and  xf »  color. 

DECHENITE,  0.  Berffonann,  Pogg.  bcxx,  898. 

In  small  botryoidal  masses ;  texture  crystalline.  Some  appear- 
ances of  a  rhombohedral  cleavage. 

H-=4,  G.=5*SL  Lustre  of  iresli  fracture  greasy.  Color  wben 
purest  dull-red ;  also  yellowish.     Streak  yellow. 

Cfau^oiiVton.— f*bV=Yanadi<s  acid  4684,  oxyd  of  lead  64*«6.  Analyaea, by  C. 
Beiweixiann,  {loc*  dL): 

V  Pb 

1.  Ihtll-red,  47*164  52'9l 5=100-079. 

2.  "  46-101  ea-in^rf^ft'Sis, 

8.    Yellomsk,  4927  60-67  =99$4. 

B.B.  alone  fuaea  eaaily  to  a  yellowish  glu^a;  on  charcoal  doea  not  docrepitate, 
bat  forma  a  yeilowiah-green  pearl  which  yields  a  tlag  containing  eome  grftitis  of 
lead.  Bometimeatracea  of  areenic  with  tuorc  of  the  ae«ay.  With  toda  a  white  enam* 
el  containing  grams  of  lead. 

From  th*s  Lauter  VaUey  in  Rhenish  Bavaria,  near  Kieder-Schlettenbaeh,  where  it 
occurs  in  the  variegated  sand  stone. 

DESCLOIZITE,  A.  Damour,  Ann.  Ch.  Phya,  1864. 

Trimetric.     /:  /=1(M)°  28',  O  :  li=  "0 

143^  14' ;  aih  ;  £?=0'747  : 1 :  1^2052.  An- 
gles (Descloir-eaux) : 

q  :  «:|=122°  6'. 

11:  li  (top)^ll60  25\ 

Ij:  l2(adj.)=^127M0'. 

1?:  IJtov.  H)=n5''  10', 

XJ :  11=147'' 35'. 

O  :  U=148°  12i'. 

46 


276  IMMURiyfiVJfi  VENXBALOar. 

gometimes  bright  green,  perpendicular  to  cleavage  snrfiuse,  sod 
brown  and  less  translucent  at  right  angles  to  this  direction.  Streak 
usually  white ;  of  dark-green  varieties/lighter  than  thfe  color.  Sub- 
transparent — subtranslucent  Sectile  in  a  high  d^ree.  Thin  lam- 
insB  nexible,  but  not  elastic.    Feel  greasy. 

YARums. — Foliated  Tale. — ^Purest  crystalline  talc,  connatinff  of  eaaily  acpantad 
folia,  hayiDg  a  greasy  feel,  and  presenting  light-green,  greeniui-white,  ana  whits 
colors.     G.=2-65— 2'78. 

8oap9t&ne  or  SteoHie^  {8peek$tein  of  the  Germans).— doarse  gray  and  grayisib 
green  massive  varieties,  generally  erannlar.  Also  of  fine  texture,  and  grayisb- 
green  to  white,  occasionally  yellowisn  or  reddish ;  sometimes  lamellar,  but  QsaaHj 
compact.  Very  gpreas^  to  the  feel,  or  like  soap.  G.=^-66 — 2*8  Hie  Briancoii  va- 
riety is  milky- white  with  a  pearly  lustre.  Pot  ttone  or  LapU  oUarit  includes  tiit 
eoarser  granular  specimens  of  dark  color,  and  more  or  less  impure.  Some  Agahm 
tolUe  is  of  this  nature. 

Indmrated  Talc-^An  impure  slaty  talc,  with  a  neariy  compact  texture^  and  n- 
perior  hardness  to  common  talc 

2bleo9e  Slate. — ^A  dark  slaty  rock,  having  a  somewhat  greasy  feel,  eonaiitiag 
largely  of  talc,  mixed  intimately  with  more  or  less  feldspar  and  qnartK 

(?bm/K>tt<tofi.— iSEg*  Si*-|-2fi=Silica  62*14,  magnesia  82*92,  water  4-94=10a  Hm 
more  recent  analyses jrive  4  to  5  per  cent,  of  water.  Analyses :  1, 2,  Kobell,  fKssta 
Arch,  xii,  29);  8,  4,  Selesse,  (Rev.  ScientiC  etc);  5,  Mangnac,  (Bib.  Univ.  deCha. 
1844) ;  18,  7,  Scheerer,  (Poga.  Ixxxiv,  821,  Am.  J.  Sci.  xiv)  ;  8,  Tengstrotn,  (Jahnih 
It,  166);  9, 10, 11,  LyohneU  (Poag.  xxxviii; ;  12-17,  Scheerer  and  Richter,  (loc  cit 
where  are  also  other  anal.)  ;  18,  fiLersten,  (J.  £  pr.  Oh.  xxxvii,  164) : 

5i      iig     te    ^      M 
1.  Fol.  Tale,  Greiner,         62*8    82*4    1*6    2-8    1*0=1001,  Eobell. 

8.        "  Katherinen.,  62*8    81*92  1*10   0*60,  Ca  1*92=98*84,  Koh. 

t.         "  Zillerthal,       68*0    88*6      ir.    8*4     slOO,  Delesse. 

4.  ''  R.  Island,       61*75  81-68  1-70  8*88   — c=98*96,  Delesse. 

5.  "  Chamouni,      62*68  36-40  1*08  0-04   =100,  Marignac 

6.  "  Tyrol,  62*38  3119  142  4*78   ^STi  0*20=99-92,Sch. ;  a2-6». 

7.  "  Roraas,  6198  80*41 -1*59  6*04  0-04=99 -06,  Sch. ;  G.  2*78. 

8.  Steatite,  Aho,  68*96  28*26   2*71  0*78,  ign.  8*94  Fe  0*6=1 00*28, T. 

9.  "       Sala,  6813  84*80  2*27 =99*70,  LychnelL 

10.  "  Mt  Caonegou,  66-70  80-23  2-41    —  -  =99*34,  LychnelL 

11.  "  Scotland,  64*63  27*70  686 =i»9*08,  LychnelL 

12.  "  Wunsiedel,        62*03  8144  188  4-96    =100*31,  Scheerer. 

18.  "  Parma.  6218  30*46  2-68  4-97    tr.  =10014,  Richter. 

14  "  Psetidomorph,  62-07  31-13  1*69  4*83  0-89=10011,  Scheerer. 

16.  /ncfur'rf,  Gloggnitz,  62*47  82-08  0-47  4*78  0  18=99*93,  Scheerer ;  G.  2-78. 

16.  iftparry,  Piedmont,  61*96  81*02  1*47  4-92   =99-87,  Scheerer;  G.=2^9. 

17.  Agalmat.  China,  62*30  81*32  1*62  4-89  0*06=100*19,  Scheerer. 

18.  irtrd»<<r,  Voigtsberg,  66*02  81*94  081  0*2     ]?fa,i<r.  0-76=99*72,  Ker». 

Stromeyer  found  0*4  ^i  in  the  talc  of  Roraas,  and  0*48  Si  in  that  of  SelL 
A  steatite  from  GopfersgrQn  in  which  Klaproth  found  but  69*6  per  cent  of  siliea, 
has  been  called  Hydroeteatite. 

B.B.  talc  loses  color,  not  fusing,  or  rarely  with  difficulty  on  the  edges.  With  bo- 
rax it  intuniesces,  and  forms  a  clear  glasA*  sometimes  colored  with  iron.  Not  at- 
tacked by  the  acids. 

This  species  is  very  generally  diffused,  and  in  some  of  its  varieties  especially 
common  talc,  potstone,  and  steatite,  forms  extensive  beds  in  regions  of  crystallias 
rocks,  which  often  contain  rhomb  spar,  dolomite,  (var.  bitter  spar),  magnetic  iroa, 
and  actinolite.  « 

Apple-crreen  talc  occurs  in  the  island  of  Unst,  one  of  the  Shetland  isles;  alsoifl 
the  Greiner  mountain  in  Saltzbiirg,  and  in  the  Vallais,  etc  Other  foreign  l'oealitie!> 
of  potetotu:  arc,  the  Vallais  and  Grisons,  and  Wald,  in  Styria. 


?A.I>ATE8,   CHROMATE8. 


H.=3— 3-5.  G.= 3-459— 3-860,  Credner,  the  firet  ffreen,  the 
other  a  f/ray  variety.  Lustre  pearly  to  vitreous.  Cr3lnr  olive- 
ereen ;  also  gray*  Streak  elear  yellowish-green,  nearly  yellow. 
Thin  splinters,  translucent. 

Cvmpasition. — A  yariety  analyzed  by  Oedaer  afforded  (fin.  On)* V+fl ;  Atid  when 
Ou  to  0ii=6  :  2,  (ftOAl^^Bia  l)s=Vaiiftdic  acid  37 '6i  oxvd  of  copper  46 '9»  lime  \Z% 
w»ter  S"6,^10<>;  when  3 :  2,  (fflnalyaea  2»  S)^Variadic  acid  888,  ox^'d  of  copper 
39-4,  lime  18*5t  water  8  7^100.  Aoalysea  of  specimens  fix»m  Fredericherod*,  by 
Credner,  (Pogg,  Ixxiv,  546) : 
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1.   Green, 

86-68 

4415 

li-28 

0-50 

0'4h) 

4-62.  ^ftngU6  0-10— 98-68. 

2.  Gray, 

S9D2 

88^27 

16-65 

0il2 

0^62 

6-06         "       0^6=101-18. 

8,       •* 

un 

88-90 

17 '40 

0-87 

0'63 

4-62         '*       0-77—100. 

Th©  green  minernl  baa  a  perfect  eleaTAge  in  o?^e  direction  ;  streak  ffre^^nish  yellow. 

The  j^ay  variety  is  fine  crystaltine  granular;  powdcT  brownish  yellow.     lL=3"6. 

B.B.  in  A  glasts  tube  ^ivc*  off  some  water,  and  blackens,  withont  further  chauf^e. 
On  <*harcoftl  fusiea  readily  withoot  intameJicence,  and  finally  forms  a  grapbite-like 
»liig,  which  does  not  fuse  to  a  globnle.  Affords  a  chrome-green  globule  with  borax. 
With  salt  of  pboAphonui  and  a  little  of  the  mineral,  on  phitinym,  forms  a  pearl 
which  IB  yellow  in  the  oxydmtion  flaim},  and  green  in  the  reduction  ffauie. 

Tolborthite  was  first  diaeovered  by  Volborth^  with  copper  ores,  in  the  collection 
of  Dr.  Ranch,  and  occurs  at  Byaaerak  and  Niachne  Tagil,  al«o  in  the  Perroiao  forma- 
tion (Enpfersandstein)  at  seTeral  mines  in  the  diatricta  of  Jugowakoi  and  Moiowll- 
icba.     AJao  found  at  Frederickerode  in  Thuringia. 

A  yanadat«  of  copper  (i=CuY)  haa  b«en  reported  as  occurring  in  the  Ural  at 
Woaskreti^nak  with  native  copper,  copper  glanoe,  and  malachiteu  It  is  pearly,  of  a 
citron^yellow  color,  foliated  in  atructure,  and  occurring  either  reniform  or  pulror- 
iilent 

VAHjinATB  OF  Lkai>  ano  CoFPEa,  Bomeyko,  Ann.  dea  Minos,  [4]»  xiv,  I5r>. — This  ore 
hAB  a  dark  brown  or  brow ni^h -black  color,  and  has  been  observed  only  in  an  earthy 
atate,  looking  much  like  a  ferruginoue  day  or  eartk  It  occurs  in  cayities  in  an  ar- 
aeno-phosphate  of  lead  along  with  aniorpfioua  carbonates  of  lead  and  copper.  B.E. 
fuses  easily  and  afford§  a  black  pearl,  a  littb  blebby ;  givea  a  clear  green  pearl  with 
aalt  of  phosphorus  or  borax  and  a  globule  of  lead  containing  copper  on  charcoal 
In  niinc  acid  easily  soluble. 


Oow^KmHan.—Ph'V'^On'V. 


Analyses  by  Domeyko,  (loe.  oit): 


V      Xfl      P       Cu       fb   PbClCa  Pe.il  5i 
18*5     4-6     0-6     14-fi     54  9     0*3     06     8*5     1-0     2-70,  clay  10=  97*2, 
2.  13-88  4-58  0'68  16ir7  51*97  087  0-58  8*42  1'88  2-70,    "      1*52=97*55. 

OofiBidering  the  arsenic  and  phosphoric  acids  as  combined  with  lead  constituting 
the  arsonophosphate  with  whicn  the  mineral  la  aaaociated,  the  analysia  affords  very 
closely  the  aboye  formula^ 

This  ore  occurs  at  the  silver  mine  called  Mina  Qrande,  or  Mina  de  laMarqueaa,  in 
Chili,  till  recently  worked  for  copper  and  silver. 

Yamadait  frotn  the  Lfidce  Superior  Copper  RfffiQn.^^Kn  ore  similar  in  color  and 
clayey  appearance  to  Doraeyto's  mineral,  has  been  announced  by  X  E.  Teschema- 
chor  among  specixnenB  from  the  Cliff  Mine,  in  the  Lake  Superior  Oonper  Region. 
The  presence  of  vanadium  was  ascertained  by  both  blowpipe  and  acia  tests.  The 
color  la  a  dark  chocolate,  and  aliio  a  bright  y«llow.  The  exact  state  of  com posi turn 
of  the  vanadic  aeid  is  doubtful.  There  is  no  oxyd  of  lead  in  the  ore,  and  the  brown 
variety  is  mixed  with  an  earthy  oxyd  of  iron ;  when  carefully  separated  from  tlM 
gangue,  it  was  found  to  contain  no  copper. 
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ABiEOXENE,  «0f»  KobeU,  J.  t  pr.  Gh.  1,  496. 

Massive ;  imperfectly  crystalline,  with  traces  of  a  colnniDar  struc- 
ture. II. =3.  Color  deep  red,  with  a  brownish  tinge :  streak  pale 
yellowish 

Composition. — Contains  according  to  Eobell  (lo^;  <iit.),  48*^  p.  o.  of  ozyd  of  l«ad. 
and  ]6*32  of  ozyd  of  zinc,  along  with  Yanadic  acid.  The  ozyds  of  load  and  nse 
are  nearly  in  equal  equivalents,  and  the  oxygen  of  the  bases  at  least  equals  that  of 
the  acid,  as  in  vanadinite  and  volborthite,  and  unlike  dechenite. 

RB.  on  charcoal  fuses  with  intumescence,  yielding  an  arsenical  odor  and  a  glob> 
nle  of  lead ;  more  lead  if  soda  be  added ;  with  borax  a  bright  green  glass  in  th« 
reduction  flame,  light  olive-green  and  then  clear  yellow  in  the  oxydation  flame, 
and  pale  greenish  on  cooling.  In  powder  decomposed  easily  in  heated  concentra- 
ted muriatic  acid,  the  liquid  first  yellow,  then  brownish,  and  alter  giTing  out 
chlorine  emerald- green.  On  adding  spirits  of  wine,  heating  it,  and  ponring  off  fron 
the  solution  the  separated  chlorid  of  lead,  it  is  still  ffreen ;  concentrating  it  with  • 
Taper  bath  and  diluting  it  with  water,  takes  a  fine  sky-blue  color :  in  tnia  chaIt^ 
tenstic  it  is  like  other  vanadium  compounds. 

From  Dahn  in  the  Palatinate,  associated  with  galena.  Resembles  croeoiaite,  te 
color  darker. 


m.  SULPHATES.— SELENATES. 


I.  ANHYDROUS  SULPHATES  OR  SELENATE8. 


1.  C5ELESTINE  GROUP.    Trimetric 


GLASKUm, 

Thenabditi, 

Barttis, 

Celxstinb, 


&9. 

SaS. 

&rS. 
(]|^a,dr)S. 


AlfHTDUTB, 

Anolksftb, 

Almaorxritb, 

lxadhillitb, 


CaS. 
I^bS. 

^bB+8l*bC. 


Appendix.  — 0  al  xnownx 

2.  DREELTTE  GROUP.    RhombohedraL 

Drkelite,  Ca  S-f  Sfia  B=(iCa+|fia)S. 

SUSANNITK,  l^bS+Sl'bO. 

3.  GLAUBERITE  GROUP.    Monoclinic, 

GLAUBxams,  ffa  3+Oa  S=(fra,  Ca)3. 

LaH  ARXTTB,  Ph  S+1^b  0. 

Appendix. — Ck>NNXLLm.    Sklknatx  or  Lxad.    Rkussin. 
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[The  compounds  of  sulphates  and  carbonates,  or  sulphato-carbonates,  have 
the  crystallization  of  the  sulphates,  the  carbonic  acid  being  wholly  subordina- 
ted, as  regards  the  form  produced,  to  the  sulphuric,  the  more  powerful  acid. 
Thus  Leadhillite  is  homoeomorphous  with  Anglesite,  Oelestine,  etc.,  Susan- 
nite  with  Dreelite,  and  Lanarkite  with  Glauberite ;  and  these  species  are  here 
arranged  accordingly.] 


GLASERITE,   ffautm.     Aphthitalite.    Sulphate  of  Potash.     Areanite,  Haidinger. 
Aphthaloae,  BeudatU,  Yesavian  Salt,  Xond  PhU,  Tran^^j  1813.  KaliBulphat,  i^aum. 

Triinetric.  /:  7=10^0  52',  (9  :  li=119°46';  a:J:c=l-749: 
1  :  1-3.  Observed  planes  (?,  U,  i»,  tt,  1,  22,  It,  it,  H.  0  :  ii= 
149^  46',  O  :  ^1=146°  4',  li  :  li  (basal)=120°  29',  li :  U  (ib.)=106° 
46',  il :  ii  fib.)=60<^  28',  il :  i?.=67°  52'.  Occurs  in  thin  tables 
and  in  blades  made  up  of  aggregated  crystals ;  also  massive,  or 
imperfectly  mammillary,  and  in  crusts. 

H.=3 — 3*5.  G.=l-731.  Lustre  vitreous,  inclined  to  resinous. 
Color  white,  sometimes  tinged  with  blue  or  green.  Transparent 
to  translucent  or  opaque.    T^te  saline  and  bitter,  disagreeable. 

Oompontion. —iS^siPotash  54'1,  sulphuric  acid  46*9.  A  specimen  from  Yesuyius 
contained  sulphate  of  potash  7 1 '4,  sulphate  of  soda  18*6,  ohlorid  of  sodium  4'6, 
chlorid  of  ammonium,  copper,  and  iron  6 '4^=100,  (Phil  Trans,  1818).  Fuses  before 
the  blowpipe,  without  intumescence. 

Found  at  Yesuyius,  upon  lava,  in  delicate  crystallizations  and  also  in  masses 
often  an  inch  or  more  in  thickness. 


THENARDITE,  /.  X.  Ccuaseea,  Ann.  Ch.  Phys.  zzzii,  811.    Anhydrous  Sulphate  of 

Soda. 

Trimetric.  /:  7=103° 26',  0  :  l»=120o 36', Hausmann ;  a:h: 
c=l-6905  :  1  :  1-267,  0  :  11=126^  51^  li:  li(top)=73<^42',(basal) 
=106^18'.     Cleavage:  basal,  nearly  perfect. 

H.=2 — 2-5.  G.=2-73.  Lustre  vitreous.  Color  white.  Trans- 
lucent.    Covered  with  a  white  powder  on  exposure  to  the  air. 

Composition. — ]5ra5=Soda  56*8,  sulphuric  acid  48*7  ;  analysis  by  Casaseca,  (loc. 
cit),  Anhydrous  sulphate  of  soda  99*78,  carbonate  of  soda  0*22  ;  by  A  Dick  of  a 
specimen  from  Tarapaca,  (PhiL  Mag.  [4],  v,  878),  S  66-11,  ^a  42-87,  insol.  219=99-67. 
Wholly  soluble  in  water.  ^  Colors  tne  blowpipe  flame  deep  yellow. 

Occurs  at  Espartinas  in  Spain,  6  leagues  from  Madrid,  and  2^  from  Aranjues. 
The  water  exudes  during  winter  from  the  bottom  of  a  basin,  and  becoming  concen- 
trated in  the  summer  season,  deposits  crystals  of  thenardite.  Also  at  Tarapaca, 
with  Glauberite  and  Hayesine,  tne  crystals  of  which  locality  give  some  of  the  an- 
gles nearly  of  Trona,  according  to  H.  J.  Brooke,  (loa  cit) 
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PICROPHYLL,  Svanberg,  Pogg.  1,  66i. 

Massive  and  foliated  fibrous.  Color  deep  greenish-gray.  H.= 
9-6.    G.=:2-75. 

Cbmpo9Uion.—(S[g,  f'e)'Si'+2ft.    AnalyuB  by  Syanberg : 

Si  49-80,  ftg  8010,  te  6-86,  An  trace,  (k,  0*78,  Si  111,  fi  O-SSssftS^ta. 
Yields  water  in  a  matraM.    KB.  like  I^crosmine. 

From  Sala,  Sweden.  The  name  ia  from  wtgpot,  6tttcr,  and  fwXXmf,  Ua/.  May  be 
altered  augite. 

EEROLTTB,  Breitkaupt 

Massive,  reniform,  compact  or  lamellar. 

H.=2 — 2-5.  G.=2 — 2*4:.  Vitreous  or  resinous.  Whiteorgreen. 
Streak  uncolored.  Transparent — ^translucent.  Feel  greasy.  Frac- 
ture conchoidal.    Does  not  adhere  to  the  tongue. 

a>m|Do«tft'(m.— Jl[g^P+4ifiL  Analyses :  1, 2,  EOhn,  (Ann.  d.  Ch.  u.  Fh.  lis,  MS): 
t,  Melung,  (Ramm.  First  Sup.  p.  79): 

5i         fie         fl  te       51 

1.  SilesU,        47-84      29-84      21-04       =98-22,  KOhn. 

2.  Zoblits,       46-96       81-26       21*22       =99-44,      " 

8.         "  47-128     86128     11-500    2-922    2-670=100-248.  Mailing. 

Pfaif  found  87-96  silica,  and  12-18  alumina,  with  18*02  maenesia,  and  81*00  water, 
in  a  Silesian  specimen ;  and  Delesse  in  one  from  Zoblitz,  Silica  68*6,  magneaia  28-1^ 
alumina  and  peroxyd  of  iron  0-9,  water  16*4=99-4.  Maak  obtained  from  his  anal- 
ysis of  a  Frankenstein  specimen,  the  formula  Ag*  Si'-f-^l  Si4-15d^:Siliea  86^ 
alumina  12*2,  magnesia  19,  water  82.     B.B.  blackens  but  does  not  fuse. 

From  Zoblitz  in  Saxony  and  Frankenstein   in  Silesia,  associated  with  serpentiaa 
Two  or  three  minerals  or  mixtures  are  indicated  by  the  analyses.     The 
Kerolite  is  from  ciypof,  wax,  and  Xi0os. 


Dkrmatin,  Breithaupt.   Massive,  reniform  or  in  crusts  on  serpentine,  of  a  i 
lustre  and  green  color.     Feel  greasy ;  odor  when  moistened,  argil laceoua. 
Canipontian,  according  to  Ficinus,  (Min.  Ges.  zu  Dresden,  ii,  215): 
5i         fig        ^e      Sin      £[,  C     £1      Ca      fTa 
1.  85-80     28*70     11-83     2*26     25*20    0*42     0*88     0*60=100*08. 
2.4017     19-88     14*00     1*17     22*00    0*88     0*88     1*33,  S  0-48=100-10. 
Formula  (Sg,  ]^e)"§i*-f  6fl  f     B.B.  blackens  and  cracks. 

From  Waldheim  in  Saxony.  The  name  is  from  itpfia,  ikin,  aDuding  to  its  oeear 
rence  as  an  incrustation. 

MONRABITE,  Brdmann,  K.  V.  Ac  H.  1842,  p.  108. 

Massive,  granular ;  also  foliated,  with  one  distinct  and  another 
imperfect  cleavage,  inclined  130°. 

H.  nearly  6.  G.= 3-2673.  Color  pale  yellowish,  verging  <m 
red.     Lustre  vitreous. 

Oomp<mtUm,-'-(Sl[g,  i'e)*2iM4ft     Analysis  by  Erdmann : 

Bi  66-17,         IJlg  81-68,         f'e  8-66,         fl  4*04=100*40. 
Yields  water  when  heated.     B.B.  infusible  alone;  with  borax  affords  a  Am 
^l^red  bv  iron,  and  with  salt  of  phosphorus  a  silica  skeleton. 
From  Bergen  in  Norway.    Named  after  M.  Monrad. 
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?treak  white.  Colnr  white;  also  incHiiiiig  to  jeHow,  gi'ay,  bhie, 
red,  or  hrowD,  Transparent  to  transhicent — opaque.  Sometimes 
fetid,  when  rubbed. 

Composition, — ^fia§^^ulphuric  acid  34 'S3,  an^  baiytft  65*67.  Oicjdof  iron,  silica^ 
G&rboriat«)  of  lime,  au4  aliimitia,  occar  aometimeA  as  iiopuriiiefl,  and  Bolpbate  of 
Rtrontiari  is  a  cominon  iiigredietit.  E.  Riegol  obtained  from  a  crystallmc  variety, 
(Jahrl).  i»r.  Pharm.  xxiii,  318),  iJa§  08*92.  SrS  0'86,  §i  3^76.  3Pe  0*64.  fi  0  50=^99-67. 
Freii^leben  found  B  per  cent,  of  silica  in  a  varietj  from  Namau ;  atid  RammelBberg 
15  12  per  cent  of  aulphate  of  etrontia  in  another  from  Giirzing;  G.=4^'488,  Tko 
AU&morphiU^  Breith.  from  near  Saalfold,  according  to  Gerngro9»t  contains  1-9  per 
cent,  of  sulphate  of  lime  aa  impurity  ;  but  von  Hiiuer  found  noi^e,  (Jahrb,  k,  k,  geoL 
B.  1853,  15i).  Sepaliie  is  an  impure  spar  affording  a  fetid  odor  on  friction*  The 
Calstronbaryte  contains  according  to  Hc^idingefeld,  (Rarara.  5(h  Supp.  206),  SBaS, 
l^r?5,  iCaS,'  fchi*  analyaia  afForditig  i?  3601,  :fea  64-68,  §r4-01.  Ca  Vl*52,  Pe  1^83= 
tJfl'85,  iMorepitfttes  before  the  blowpipe,  and  is  difficultly  fusible,  or  only  on  the 
edgfefk  In  the  inner  flame  is  reduced  to  n  sulphuretj  and  tlie  globule,  wbcn  moist- 
ened, smells  slightly  hepatic.  Not  acted  upon  by  the  aeidifl.  Does  not  tinge  the 
flame  red  like  stroritiaii  when  tea  ted  with  muriatic  acid  and  alcohol. 

Heavy  spar  occurs  commonly  in  connection  with  beds  or  veins  of  metallie  oroa. 
It  is  met  with  in  secondary  limestones,  sometimes  forming  distinct  yeins,  and  often 
in  crystals  along  with  cafeite  and  celestine. 

At  Dufton,  England,  large  trans]mrent  crystali  occur ;  one  of  them  of  a  tabular 
form,  hft»  been  described  as  weighing  fortj-two  pounds,  and  n>eaBuring  ten  inches 
AOTOM  ita  basal  plane.  Some  of  the  most  important  European  localities  are  at  Feb 
adbonya  and  Kremnitj^,  at  Freiberg,  Marienberg,  Clausthat  Pmbram,  and  at  Hoy* 
And  Koure  in  Auvergno.  At  Freiberg  in  Saxonv.  a  variety  occur*  compoeed  of 
indistinct  prismatic  crystals,  and  having  a  pearly  lustre ;  this  is  the  Stanfjentpnth 
of  Werner.  Rounded  mii*se»,  composed  of  diverging  columnar  particles,  occur  at 
Mount  Paterno,  near  Bologna,  which  have  hence  been  called  the  J3o/o^n«*e  */ofw.  At 
StaffordBhiro  and  Derbyshire  is  found  uti  opaque  massive  variety,  of  au  earthy  ap* 
pearance  and  dirty-white  color;  this  variety  baa  been  called  eawh. 

In  Cheshire,  Conn*,  large  crystals,  sometimes  transparent,  (^612  and  simpler  forms), 
occur  in  veins  of  red  sandstone  with  vitreous  copper  and  green  malachite.  Other 
similar  localities  are  at  Berlin,  Farmiugton,  and  Southingion,  of  the  same  St^te. 
Formcrl3''  found,  but  now  exhausted,  at  Pillar  Point,  apposite  Sackett's  Harbor, 
K.  Y.,  constituting  a  vein  two  to  three  feet  thick,  in  oompact  limestone.  Large 
slabs,  when  polished,  are  often  quite  beautiful.  Earthy  and  filiated  varieties  and 
delicate  crystals  are  found  at  the  Perkiomen  lead  mine,  in  Pennsylvania,  At 
Scobarie,  N,  Y,,  a  fibrous  variety  occurs  with  carbonate  of  lime,  and  the  two  are 
often  mechanically  mingled  In  St  Lawrence  Co.,  N.  Y.,  fine  tabular  crystals 
occur  in  De  Kalb,  at  Fowlor  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the 
farm  of  J,  Morse,  in  Gouvemeur,  with  calc  spar  and  specular  iron,  and  on  the  banks 
of  Laidlaw  lake  in  Rossie;  the  crested  oarytes  is  found  at  Hammond,  with 
crystals  of  iron  pyrite*.  At  Woleott,  Wayne  Co.,  near  the  stratum  of  lenticular 
iron  ore,  and  on  the  south  side  of  the  Mohawk,  opposite  Little  Falls,  arc  other 
localities  of  some  interest;  also  nt  Hatfield  and  Leverett  in  MoASHchnsetts;  Pier* 
mont,  N.  Hampshire ;  Brown's  Creek  and  Haysboro*,  near  Nashville,  Tennessee, 
and  at  the  lead  mines  of  the  west ;  aW  at  Eldri«)ge*s  ^old  mine,  in  Buckingham  Co., 
Virginia,  ^f  613);  three  miles  S.  W.  from  Lexington,  in  Rockbridge  Co.  ;  a  beautiful 
whit^e  variety  is  found  ou  the  plantation  of  J.  Hord,  K»q.,  Fauquier  Co,,  Virginia; 
in  largo  veins  in  sandstone  on  the  west  eml  of  I.  Roy  ale,  L.  Superior,  and  on  Spar 
Id.,  north  shore,  one  vein,  {corit4iiniu|j  also  caleite),  fourteen  feet  wide,  sometimes 
io  crystals  ;  in  trap  of  north  shore,  veins  numerous.  There  is  a  vein  twenty-seven 
inches  wide  at  Landedown,  Canada  West,  alfording  fine  crystals. 

The  white  varieties  of  heavy  spar  are  ground  up  and  employed  as  a  white  paint, 

ther  alone  or  mixed  with  wliite  lead, 

Altkhkd  FoitHS. — Heavy  9par  occurs  altered  to  Caleite,  Spathic  Iron,  C«rusite» 
Quarts,  Limonite,  Red  Iron  Ore,  Pyrites,  Psilomelnne,  Gcithite. 


^ 
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In  a  mntrass  yields  water.  B.B.  fuses  on  thin  edf ee  to  a  yelloirisli-browii  enamel 
With  In^rax  fonns  easily  a  glass  colored  by  iron.  Decompoaed  with  some  difficulty 
by  concentrated  muriatic  acid,  affording  a  givenish  solution. 

'  From  the  Antigorio  valley  to  the  north  of  Domo  d'Ossol*.  Piedmont;  also  report- 
ed from  Mount  Albrun  between  Oberwallis  and  Piedmont,  where  TnifWf  5  iaebei 
long  and  over  :*  thick  are  said  to  have  l»een  obtained. 

SAPDNITE.    Steatite.    Soapetone.     Seifenstein.    Pierre  de  S«Ton,  A 

Massive.  Soft,  almost  like  butter,  but  brittle  on  drying.  Lustre 
greasy.     G.=f>-2t>.     Color  white,  yellowish,  blui  h,  reddifih.  Does 

not  adhere  to  the  tongue. 

a.;«;K.*,7it»i.— 2Sg*>i»-r3fclSi-f  U»ft  (or  6S).  Analyses:  1,  Elaproth,  (Beit  ii. 
ISO,  V,  i-);  2.  Svanbirg,  (K.  V.  Ac,  H..  1S44.I.  and  Po<i.  Ivii,  165)-;  8.  4.  Smith  and 
Brush,  ^Am.  J.  Sci.  [2],  xvi,  368);  5,  Svanberg.  (PoggTliv.  267,  Ivu,  165): 

tL 

18^>=98-75.  Kimproth. 
11-0.  6a(»*7=lt>0-i,  Svanberi. 
2o«6.  Ca  1\»7=»8-S4,  S.  *  R 
16-66=99-22.  Sw  A  R 
10-50,  C'au-78=ltn»l5,  Svan. 

RB.  irivo?  cutwater  and  blackens;  thin  splint^n  fose  with  diffionlty  on  tie 
edft^     Vholly  soluble  in  sulphuric  acid. 

Oc^ur*  at  Lizard's  Point,  Cornwall;  in  the  geod«s  of  datholit«  at  Roaring 
Bro^^k.  near  New  Haven,  Ot* ;  in  the  trap  of  the  north  shore  of  Lake  Superior. 
(Thalit*  of  i>wen.  .1.  Ac*d.  Xat,  Sci.  Philad.  1S52^ ;  at  Svardsjo  in  Dalame.  Sapo- 
nite  is  from  Mrpt\  mht^;  and  Piotine.  from  visr*;,  fat 

A  S«porite-Iike  mineral  fK>m  Morocco,  afforded  Damour  the  compoaition  of 
Meerskhaum. 

SERPENTINK.  /.iii..  HVwrr.  Mamiolite  of  y%t1al.  Silliman's  Journal,  iv.  1* 
^V**»^«  Oplii;i*.  r*rr«ri»i*.  Pivrohtc.  IIa%iKKantu  Bahimorite.  JTnom.  Kypbc- 
lite,  Brfit     Chrysotil,  and  S^hillerndt^r  AsK^s-:.  Ky^l-fU.     Metaxite.  ^in  partji 

**2  Sui^jvviod  to  1h»  TrinHnric:  but  the  crystal-, 

like  tlie  annexed,  are  i^rohaMy  p5ioiidom«»r}'li5 
of  Clirysnlite.  Usually  massive,  granular  to 
imi^lpable ;  also  librous  and  foliated. 

ll.  =  o— 4,rarely  ,V  G.  =  2\V'7 — :>oJ*l :  sM>me 
fibn^us  varietiots  it'H — 2*3.  Lustre  resinous^- 
greasy  :  1-^w  de^ee:?  of  inten>ity.  Color  leek- 
green  and  blaolcish-green :  occasionally,  nil  and 
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white,  ^•n  exiv^ure,  Ix^o^Mning  yellowisli- 
gray.  Streak  wiiite,  >liglitly  shining.  Translu- 
cent— i^}^ijue.  Fracture  conchoidal  or  splint- 
ery.    Sectile. 


TAUKtna.  I*ren<m»  or  .VoK.V  Sr«^r<»«*T«/. — Tranalucvnt  aad  maaaire.  with  a  riek 
•Q-p««D  color,  of  nale  or  dark  »had«iL 

Aaiania  5rrpn»fiiML — l't{%aque  or  &<«riy  *o.  ard  oft«n  of  darh  ahade*  of  greec 
i^mMiMUm  «xt«ttaiT*  beds. 

JPtimltK  Httwanaan. — A  fhrona  variety  of  a  d^rk  rre«n  color,  aomcwbat  r^ 
Bmftmm§rUf  ia  aa  allied  ramtT,  and  ao  alao  Ckrj^otiU  ani 
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Sicily,  At  Qirgenti  and  elsewhere,  affords  aplendid  groupa  of  crystals  alaog-  wilbs 
snip  bur  and  gypsum.  Fioe  apecimeua  are  met  with  at  Bex  in  SwifcxerlariJ,  and 
Ooiiil  in  Spain  ;  at  Dornlmrg,  near  Jena ;  in  the  department  of  the  Garonne,. 
France;  iu  the  Tyrol;  Kutzbanya,  Hungary  ;  at  Norton,  in  Hanover.  A  tibroua^ 
Turiety  of  a  blae  color  occurs  in  elay,  at  Dnruburg^,  near  Jena.  Al^o  found  at  Auftt 
Ferrjt  n^ar  Briaiol;  in  trap  rook^  near  Tantallan,  in  East  Lothian;  at  tho  C&ItODi 
Hillp  Edinburgh  near  Kuare»bortf>Ujtch,  in  Yorkshire;  at  Popayan,  New  Grenada. 

Specimens,  finely  cryatallized,  of  a  bluish  tint,  are  found  m  compact  limestone 
about  Lake  Erie,  particularly  on  Drummond*fl  inland.  Sohoharie  and  Lockport,  N,Y,^ 
have  afforded  good  speeimens;  alto  the  Roaate  lead  mine,  K.  Y. ;  Cbaumont  Bay, 
DopeaUTTiIle  and  Stark,  (farm  of  Jarneft  Coill),  New  York,  A  blue  fibroua  celeetine 
occurs  near  Fraokstown,  Logan's  Valley,  Huntingtoii  Co.,  Pennsylvania,  assooiatetl 
with  pearl  spar  and  anl^ydrite. 

The  celestine  of  Drummond'a  Island,  Lake  Erie,  contains  sulphate  of  barytes,  andi 
gave  Hugard  the  angle  103^*  30'.  That  of  Kingston,  C.W.,  {bar^to-aele^tins  of  Thom- 
son J,  m  pure  cele«tine,  according  toT,  S.  Hunt,  as  the  epeclfic  gravity  8*921  would 
indicate.    The  same  is  found  at  Sydenham,  C.  W. 

ANHTDRITK     Onbe  Spar,  MuHacite,  W.     Karstenite,  Maui.     Vnlpinite.     Anhy- 
drous Sulphate  of  Lime. 

Triinetric  :  /:  7=102°  56',  O  :  1^=120*'  42f,  a:l:  c^l  684  : 
1  :  1^256,     Observed  planes  m  in  the  annexed  figure. 

O  :  §1=131^  42'.         0  :  11  =  126'=^  19'.        ii  :  n(f  y')rrl43^  37'. 
O  :  $i.=134°  25'.        u:o{i |)=124^  10'.   u  ;/(J  §)=153**  50'. 

Cleavage :  0  very  perfect ;  il  aUo  perfect ;  il  somewhat  leas  so. 
Also  fibrous,  lamellar,  granular,  and   wnietiTnes 
impalpable.  The  lamellar  and  columnar  varieties 
often  curved  or  contorted. 

H.=3— 3-5.  G.=2  899— 2-957,  Lustre  :  O 
and  1%  floraewhat  pearly ;  ti  vitreous,  in  massive 
varieties,  vitreous  inclining  to  pearly.  Color 
wbite,  sometimes  a  grayian,  bluish  or  reddish 
tinge;  also  brick-red.  Streak  grayish-white. 
Fracture  uneven ;  of  finely  lamellar  and  fibrous 
varieties,  spliutery. 

OempotUion, — Ctt5=Lime  41-2,  sulphuric  acid  56'8.  B.B,  whitens,  but  does  not 
exfoliate,  and  is  finally  covered  with  a  friable  enameL  With  fjorax*  dissolves  with 
eflrerveseaace  to  a  transparent  glass,  becoming  yellow  or  brownish -yellow  on  cool* 
ing. 

Anhydrite  has  been  Tariously  denominated  muriadUf  anhydrilt,  trip*  $ian€, 
(^kroattein)^  according  to  it«  structure;  the  first,  when  crystallized  Sn  broad  lam> 
ello;  the  second  when  granular;  and  the  third  when  composed  of  contorted 
ptateo,  Vulpiniie  is  a  siheeous  variety^  containing  8  per  cent,  of  sile^  and  hariog 
the  hardness  3  5,  Pseudomorphs  in  cnbes,  imitative  of  rock  salt,  hare  been  de- 
ocribed  by  Haidtngen 

Crystallized  anhydrite  oeoura  at  the  salt  mines  of  Bex  in  Switzerland*  and  at 
Sekburg  near  Hall  in  the  Tyrol,  At  Auasee,  both  crystallized  and  massive,  the 
latter  brick-red,  Al»o  at  Sulz  on  the  Neckar,  in  WOrtemberg  ;  at  Bleiberg  in  Co^ 
rinthia;  at  Liinebergp  Hanover;  at  Lauterberg  in  the  Harts;  at  Kapntk  in  Hun- 
gary; at  Isc'hl  in  Upper  Auitria;  and  at  Berchtesgaden  in  Bavaria.  The  variety 
^ekrotatein  has  been  found  princi pally  at  Wieliczka  in  Pblandr  The  VulffiHite,  from 
Yulpino,  Italy,  admits  of  being  out  and  polished  for  ornamental  pnrposee. 

1a  the  United  States,  at  Lockport,  N.  Y.,  fioe  bine,  in  geodes  of  block  limestone, 
oooooipanied  with  crystals  of  caleareous  spar  and  gypsum.  In  Nova  Scotia  it  foniui 
47 
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extenslTO  beds  at  the  estuary  of  the  Atoh  and  the  St.  Croix  riTar,  abo  nev  tk 
Fire  IslandB,  and  elsewhere,  associated  with  gypsum,  in  the  earbonifiBrofis  ham 
tion. 

Altered  Forms.  —Absorbs  moisture  and  changes  to  gypamm.  Extensire  beds  at 
sometimes  thus  altered  in  part  or  thronghont,  as  at  Bex,  in  Switierland,  when,  by 
digging  down  60  to  100  feet,  the  unaltered  anhydrite  may  be  foond.  SoaatiBa 
specimens  of  anhydrite  are  altered  between  the  folia  or  OTer  the  exterior. 

ANGLESITE,  ^tfttd  Sulphate  of  Lead.  LeadVitrioL  BleiyitrioL  YitrioIhUsi^f: 

Trimetric:  / : /=103o  38',  (103°  43^',  Eokscharov,  Togg.n, 
168),  0  :  n=121o  2r;a:i:  c=l-6415  : 1 :  I-STIS. 


0 :  ii=140°  ST. 
0  :  1=115°  33'. 
0 :  4=133°  44'. 
O :  n=123o  9'. 

617 


0 :  lf=127o  45 

1  : 1  rmac.) 

1  : 1  mrac 

1 : 1  (bas.)  128°  64 


518 


sac 


' 

- 

1 

0 

--- 

*' 

it 

* 

ji 

1 

a 

u 

2t 

TT 

ia 

a 

/ 

J.. 

ti 

It 

ObMITWd  PUOM. 


Cleavage :  /,  O,  but  interrupted 
The  planes  /and  u,  often  vertical- 
ly striated,  and  \l  horizontallT. 
Also  lamellar,  and  massive  granu- 
lar. 

H.=2;75— ^.  G.=:6-259— 6-29S. 
Lustre  highly  adamantine  in  some 
specimens,  m  others  inclining  to 
resinous  and  vitreous.  Color  white, 
tinged  yellow,  gray,  green,  and 
sometimes  blue.  Streak  uncolored. 
Transparent — opaque.  Fracture 
conchoidal.     Very  brittle. 
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Ca»tpo«i/i(m.— l*bS=Sulphuric  acid  26*4,  oxyd  of  lead  78'6=100.      Analyses:  1, 
Klaproth,  (Beit  iii,  162) ;  2,  Stromeyer,  (Unters.  226);  8,  Thomson,  (Min.  i,  659): 


1.  Wanlockhead, 

2.  Zellerfeld, 
8.  Leadhills, 


S 
26-76 
26-09 
26-66 


70-60 
72-47 
74-06 


Pe«fl" 


0-09 


2-26=98-60,  Klaproth. 
0-61.  lln  0-07=99-28,  Strom. 
0 '80=1 00,  Thomson. 


Decrepitates  in  the  flame  of  a  candle,  and  frequently  becomes  slifi^htly  reddish. 
BwB.  in  powder,  melts  to  a  bead  which  cools  milk-white;  and  in  the  inner  flame  af- 
fords metallic  lead  by  the  addition  of  soda. 

This  ore  of  lead  results,  in  many  instances,  from  the  decomposition  of  galena.  At 
Leadhills  it  frequently  occurs,  occupying  the  cubical  cavities  of  galena,  or  dis 
posed  on  the  surface  of  this  ore.  This  locality,  and  also  Wanlockhead,  afford  large 
and  beautiful  crystals  of  this  mineral,  some  of  which  are  transparent,  of  a  tabidar 
form,  and  several  inches  in  diameter;  occurs  also  at  Pary's  mine  in  Anglesea, 
Mellanoweth,  in  Cornwall,  Derbyshire  in  large  crystals,  Clausthal.  2^11erfield  and 
G-iepenbach,  in  the  Hartz,  near  Siegen  in  Prussia,  at  Schapbach  in  the  Black  Forest, 
Baaenweiler  in  Breisgau,  and  on  Sardinia.  Small,  but  extremely  perfect  transparent 
crystals,  have  been  brought  from  Fondon  in  Granada.  The  massive  varieties  are 
met  with  in  Siberia,  Andalusia,  and  Alston  Moor  in  Cumberland. 

In  the  United  States,  it  occurs  in  large  crystals  at  Wheatley's  mine,  Phenixville, 
Pa.,  (t  617,  618,  619) ;  in  the  Missouri  lead  mine ;  at  the  lead  mine  of  Southampton, 
Mass. ;  at  Rossie,  N.  Y.,  with  galena  at  the'Walton  gold  mine,  Louisa  Co.,  Va. 

Altered  Fo&ms. — ^Anglesite  occurs  altered  to  cerusite  (^bC) 

Almaorerttb.  Anhydrout  StUphate  of  ZinCf  Breit. — According  to  Breithaupt,  this 
sulphate  occurs  at  the  mine  of  Barranco  Jaroso  in  the  Sierra  Almagrera,  Spain,  in 
crystals  isomorphous  with  Ang;lesite  and  Heavy  Spar.  G.=4-831.  (B.  u.  H.  Ztg., 
1862,  No.  7  ;  Ramm.  6th  SuppL,  26> 


LEADHILLITR     Sulphato-tricarbonate  of  Lead,  Brooke,  Ed.  PhiL  Jour,  iii,  117. 
Rhomboidal  Carbonate  of  Lead.     Bleisulphotricarbonat,  Ramm,     TernarbleierE. 

Trimetric,  Brooke  and  Miller.  7:7=103°  16^  6^:11=120' 
10';  a  :  h  :jc=l-7205  :  1  :  1-2632.  Observed  planes  as  in  f.  521, 
with  also  12  replacing  edge  between  /  and  il.  Ilemihodral  in  1 
and  some  other  planes  ;  hence  monoclinic  in  aspect,  or  rhombohe- 
dral  when  in  compound  crystals. 
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O  :  i»=150°  10'. 
O:  V  =126^^11'. 
n  :  ii=119<^  50'. 


il :  41=156°  27'.  tt 
ti:t2=128°14'.  it 
n  :  i=lll^  30'.  n 


/=1280  22'. 

i2=llP36 
^-^=90^. 
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Cleavage :  /t  veiy  perfect ;  n  traces,  Twins^  f.  523,  594,  {drawn 
w-ith  it  as  top  piano),  consisting  of  3  crystals;  face  of  corapo«itiefi 
1*,  (see  f  525) ;  also  parallel  witt  /. 


524 


.,.^— 


it 


H.=:2*5.  G.=6*9^ — 6*5.  Lustre  of  il  pearly,  other  parts  rv-nh 
tins,  somewhat  adamantine.     Color  white,  passing   into  yellow, 

?reen  or  gray.      Streak  iincolored.      Transparent — tran^luceJit 
lonchoidal  fracture  scarcely  oLservable.     Eather  sectile. 

Cfem/jotiiiem.— f*b  S+S^bCssSulphat©  of  leftd  27-44^  carbonate  of  i«ad  71» 
Analyftee;  1,  Berzeliusi  (Jabreeb,  ill,  1S4);  2,  Stromejer,  (Gott.  g^L  Am.  1826,  lit): 

1.      ^b  S  2a'7  th  0  71*0=99-7.  Bersdiua. 

%  28-8  72-1=100,  Stromeyer. 

B.B.  inttunasoea  at  first,  and  then  turns  yellow  \  but  white  on  cooling.  EaeDjfv- 
tluced  on  chftrcoaU    Effervesces  briskly  in  nitric  acid,  and  leaves  n  white  predpiuie^ 

Tbifl  ore  hati  been  found  principAlly  at  Leadliillit,  aa^ociated  with  other  etm^ 
lead;  Grenada  is  also  stated  to  be  a  locality  of  it,  and  the  ielaad  of  S«riiho,  fif^ 
eian  Archipelago.  The  crystal*  seldom  exceed  an  inch  in  length,  and  an?  <,Himmot- 
ly  ftnialler.  Reported  by  C.  U.  Shepard,  (Am.  J.  ScL  [2],  rr,  446),  fnim  KewUff 
Uietrietr  South  Carolina,  but  there  is  some  doubt  as  to  the  looolity. 

Brooke  and  Miller,  who  ihow  that  the  form  of  LendhilUte  is  tntnetrtc.  make  Uk« 
prism  il  (of  120**  20'),  the  fundamental  vertical  prism^  and  appear  to  r^^ard  t^t 
Hpecies  as  related  to  Aragoiiite.  Tlie  fact  that  Xh.%  twins  are  not  fortued  paraHiA  t« 
the  faces  of  this  prism,  (as  they  should  be  if  the  prism  ^f  were  houiologoua  with  tJi« 
Arogouite  prism),  and  the  close  approximation  in  angle  to  Ang1e«iit^,  «how»)  atiofv, 
besides  other  reasons,  have  led  the  author  to  adopt  the  |7oVh>  *! 

her«eiven,  which  exhibits  the  Anglesite  relation.     Suaaunite  ( 
Leadhillita  (tri metric)  are  mutuaUy  dimorphs,  and  so  alao  are  I ' 
iite.     Now  Susannite  and   Dre«lit«   are  nearly  identical   in  au; 
LeadhilHte  and  Anglesite  muat  be  equally  related    Since  in  8ii- 
rtc  add  domiiiAtcs  over  the  carbonic  ada  and  imnresaea  on  the  tend  s&lt  lU  ciim^ 
ter,  (or  the  form  uf  the  sulphate),  the  same  tbonld  be  the  eaae  with   tt4  eoCf«li>t 
Leadhillite^ — Uiis  species  bein^  the  very  same  chemical  compound.     (See  on  t^l 
aubject,  Am.  .1.  Sci.  hi],  vol.  xviii).     The  hemibedrism  of  the  s|H«eies  giv«  ciri|pa  l» 
the  peculiar  rhoniboliedrul  aspect  of  the  twins.    The  angles  of  thesis  twtni  ansiif 
thoM  of  Susannite. 


)NrrE.  Btud,     Cupreous  8a1phato-CarlK>nate  ^f  Lead,  Br^km^  Bd.  FIltL 
Jour,  iii,  U7.     Haibazurblei,  Ramm. 


Trimetric.  /:  7=95°,  0: 11=123**9';  a:ft:r=l-5314  : 1  rl-OftUL 
Observed  planes  as  in  the  annexed  figure.     O  :  li=125°  %8\  0i 
2*=108«^;) ,  O  :  §=.125°  60',  O  :  1  =  115^  iS%  I:  ft=l32*»  ^0\  I : 
1  (pyr.)==105^  and  Uti^  45'.    Cleavage  /and  (J  indistinct,  u  more 
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obvious.  Crystals  sometimes  large, 
usually  minute,  and  occasionally  in 
bunches  diverging  from  a  point. 

H.=2-5— 3.  G.=64.  Lustre  res- 
inous. Color  deep  verdigris  or  blu- 
ish-green ;    inclining    to    mountain-  \ 

green  if   the   crystals  are  delicate.     ■ 
treak  greenish-white.     Translucent. 
Fracture  uneven..   Rather  brittle. 


626 


Composition. — Analysis  by  Brooke,  (Ed.  PhiL 
J.  iii,  119): 


I'bSsS-S 


t*b  0  82-8 


OuO  11-4=100,  Brooke. 


RB.  easily  reduced.     Soluble  in  nitric  acid,  with  slight  effervescence. 

Occurs  at  Leadhills,  Scotland,  accompanying  other  ores  of  lead,  in  crystals  with 
Linarite,  at  Roughten  Gill  in  Cunil>erland  ;  also  reported  from  Tanne  in  the  Hartz, 
and  from  Mine  la  Motte,  Missouri. 


DREELITE,  DufrSnoy,  Ann.  de  Ch.  et  de  Ph.  Ix,  102. 

Khombohedral.  li :  ^=93°  or  94°.  Cleavage :  rliombohedral, 
in  traces. 

II.=3'5.  6.=3*2 — 3*4.  Lustre  pearly ;  splendent  on  a  surface 
of  fracture.     Streak  and  color  white. 

OompoHtion. — CaS-|-86a3.    Analysis  by  Dufr^noy,  (loc.  cit) : 

fiaS  61-78     6a5  14-276     CaC  806    gi  9-71     ll  2*406     Ca  1*62    fl  2-81=sl00. 

In  small  unmodified  crystals,  disseminated  on  the  surface,  and  in  the  cavities  of  a 
qnartzose  rock,  at  Beaujeu,  France,  Dep.  of  the  Rhone ;  also  at  Badenweiler,  (Baden). 

It  was  named  by  Ihifr^noy  in  honor  of  M.  de  Drde,  a  liberal  patron  of  science. 

Thomson  has  analyzed  another  compound  of  the  sulphates  of  baryta  and  lime, 
(Min.  i,  106),  consisting  of  71*9  of  the  former  to  28-1  of  the  latter;  it  was  from 
Harrowgate  in  Yorkshire. 


SUSANNITE,  Haidinger, 
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Khombohedral.     B  :  7?=94%  0  : 
i?=128°  3';    «=1-1062.     Observed 
planes,  -2,  O,  i,  2,  4,  -14.      0 :  2li 
=111°  13',  0 :  4=101°  30',  2  :  2=72° 
30'.     Cleavage  0  easily  obtained. 

H.=2-5.  G. — 6*55.  Lustre  resin- 
ous— adamantine.  Color  white,  ffreen, 
yellow,  brownish-black.  Streak  un- 
colored. 

Composition. — f^ame  as  for  Leadhillite.     Analysis  by  Brooke,  (E<linb.  Phil.  J.,  New 
Seritm,  iii,  117,  138),  Sulphate  of  lead  27"6,  carbonate  of  lead  72  5. 


Si          fmHt^C^t 
M-17      u-n      s-m      s-cT      o^s 

41iy;  Se  41-M        4-99        0-M  1-C7        


Si       fi      »W     «s     fi»     <     »•      ft 

].  Gaj  Hc4  Mm.  M-fO  IS-tt  20-10    1-18    l-tl s^Tfl^ 

t.  CbSlij'i  »«,  I    ^^«    ^.^  ^^-    j^,-^  „^  • 

^'teui^GoL^XJLt    *^*    •*>»U 13^ 7-9teSMS.l. 

&  aKoTFULuX.!^    »-»    S«  S4-1S     110    ITS    S-3t   l-CO  10-lS=U«Iil 

«.  G«nBttB7.  4C-1       5-5     ir€      S-S      S-S      $S.    qwiU. 

ll-OB«tk 
Tm  dtf  Marek  feod  im  tb«  Gfwm  Saad  of  Bftd«nek  sew  W«K  u  Wcrtpkalia. 
SS-^  per  eekt.  io;obl«  is  BBrutk  Mtd  ««'«.  SS-I  iuolcbSc  Ok  ^lu  asd  41-0  of  quitt. 
jIuMb  aA»i^«l  kiiL  (laiBdiberg.  Mk  S«pfL  1  Jti 

Il  di  1*-!.  21  S-S,  f«  4%  Sl«  11.  i  1-1.  A  ±-I=»-l. 

I  finft  d«|(  tk»  craiM  art  Tcry  aoft  asd  tk»  mai  m  aaaaliBaa  aaiMia,  lat 
i  tb*T  B«ariT  •q[Ml  gypni  lakardMaa. 


KtavAms.    raaaw;  fibrat^Tcrgia^ 
daik  oGre^TMa.    Opaoae. 

Ck  m§  I  iiii'i  ■  — AgcatJBMg  to  IL  D. 


I  oaatia.    Hj=4.     G. 


L  Coltf 


Saiea  40*.  protoxrd  of  iro«  ITf  1. 
1»-Ta..alnua  H'^l.^raKr  4-U=9M«.  vWm*  BoHMlfbcfK  4«dDc«a  tht  fcr 


of  sfe*Si+Sl  5i+2A.  BUetcM  Mim  tW  Uovptpt  aajf  pailiallr  ta«. 
With  foSaorborazfensf  adar^Si«n  gloH.  Oecm  ia  toHh  «b  tka  aatdMart 
MMloflralaad.    ^TIibii    ,llifc.i.»:»> 

MBASfoun  ofWmL  lUit  Mia.  Sd  «dit^  p.  Ctt)^ 


lacUoriulikaaipaci.   b« 


«vk  oiir«  gnwa      H  ^^     Css^-^^L 

H.  Warts  obtaiMd  Si  W^4.  H  S^MlFc  V*t^  f^  U^.  $a  l^fs,   ft  s-»i.  &C 
l»nssl«f>-n.    It  aiiwdi  tha «?>•  »*^  iir  tW  |aalaM <K  jptroxiiaa>  riKca  aid 
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H.=2 — 2-5.  G.=6-3 — 7.  Lustre  of  tlie  cleavage  face  pear- 
ly ;  other  parts  adamantine,  inclining  to  resinous.  Streak  white. 
Uolor  greenish-white,  pale-yellow  or  gray.  Transparent — trans- 
lucent. 

Campontian. — ^^bS-ft^bO=Snlphatd  of  lead  68*16,  carbonate  of  lead  46'86.  Anal- 
yaiB  by  Brooke,  (loc  cit) ;  Thomson,  (Phil  Mag.  1840,  Dec.  402) : 

Carbonate  of  lead  46*9,  sulphate  of  lead  68*1=100. 

•«    46-04,      "  "    48*96=100,  G.=«-8197. 

b 

B.B.  fuses  to  a  globule,  which  is  white  on  cooling.  Dissolves  in  nitric  acid  with- 
ant  perceptible  effervescence. 

At  Leaahills,  Scotland.  Massive  in  Siberia  and  at  Tann6  in  the  Hartz ;  at  Biber- 
weier,  Tyrol. 


Appendix  to  the  Anhydrous  Sulphates^  etc. 

REUSSIN,  Kanten. 

In  white,  flat,  six-sided  crystals,  and  also  acicular,  in  radiating 
groups.  Also  a  mealy  efflorescence.  Color  white.  Taste  saline 
and  bitter. 

Compotitum. — Analysis  by  Reuss,  (CreU's  AnaL  1791,  ii,  18) : 

iSTaS  66*04,        SEgS  81*86,        CaCl  2*19,        Gypsum  0*42. 
From  the  neighborhood  of  Seidlitz  in  Bohemia. 

SELENATE  OF  LEAD.    Selenbleispath,  Kertien,  Pogg.  xlvi,  277. 

In  small  spheres  and  botryoidal  masses.  Cleavage  distinct  in 
one  direction. 

H.=3 — i.  Lustre  greasy— vitreous.  Color  sulphur-yellow. 
Streak  uncolored.    Britfle.     Fracture  fibrous. 

According  to  Rose's  examination,  it  consists  of  selenic  acid  and  oxyd  of  lead,  with 
m  small  proportion  of  oxyd  of  copper.  On  coal  it  fuses  readily  to  a  black  slag, 
giTing  off  a  stronff  selenium  odor,  and  is  finally  reduced  to  a  metallic  globule.  With 
Dorax  it  fuses  ana  forms  a  yellowish-green  pearl,  which  is  of  the  same  color  on  cool- 
in|^    With  soda,  on  charcoal,  metallic  lead  is  obtained. 

Occurs  with  seleniuret  of  antimony  and  lead,  malachite,  etc.,  at  the  Friederichs- 
gluck  mine,  near  Uilburghausen,  and  at  Eisfeld. 

OONNELLrrE.    Sulphato-chlorid  of  Copper,  Connel,  Proc  Brit.  Assoc,  for  1847. 

Hexagonal.  In  hexagonal  prisms  with  truncated  edges.  Lus- 
tre vitreous.     Color  fine  blue.    Translucent. 

Otmipotitiim. — ^From  trials  by  Connel,  supposed  to  be  a  compound  of  a  sulphate 
and  chiorid  of  copper. 
Associated  with  arsenate  of  copper  in  Cornwall. 


IIEHCRIFriVE   MINEBAIX>OT. 


Analvsea:  1  Kobcll.  (J.  t  pr.  Ch.  ii.  61);  2,  Lychnell,  (K.  V.  Ac  H.,  18««);  t, 
Kobell,  (loc  cit);  4,  Svanberg,  (K.  V.  Ac.  H.,  1839.  155);  6,  Hartwall,   (Jabrwbi 


Dili,  266) j^  6.  T.  H.  Garrett,  (Am.  J.  ScL  [21,  xr,  382]_;  7,  Genth,  (Proc  Aetd. 

analy 

kil  [ 
cit);  is,  Crossley,  (this  Min.  8d  edit,  291);  14, f.  a  Hniit,(PhiL  Mag. [4],  ii^  65): 


Nat  Sci.  Philad.  1852,  121,  mean  of  two  analyseaj;  8,  Hermann,  (J.  t  pr.  Chen, 
liii,  1);  9,  10,  Smith  and  Brush,  (Am.  J.  Scl  [2],  xvi,47);  11,  12,  Hermimo,  (loei 
"^ *       ' "     "  ');14,T.  I "       --" 


Si      Si      45r     ifTg       Ca        tt       fi 

1.  Pyroiclerite,   87-08  18.50  148  81*62     8*52  ll-00=98-10,  KobdL 

2.  "  8528  18-78    35-35     1^9     7-38.0ABit.6-28=W76j* 

8.   Chonikrite,      85-69  17  12    2250  1260        146     9-00=98-37,  KobelL 

4.  Tabergite,        85*76  13-08    2927      6*34  11*76,  An  1-64,  it  2-07,  MgF, 

ll=100-M,dr. 

5.  iTamm^frm^tf,  87-0     14-2     1.0    31-5       1*5        1*5     13-0=99-7,  HArtwalL 

6.  "  87-66  11-82  8*60  24-97     411       250  18*68,  fTi  0-67=:»8-W,  G«. 

7.  "  38-20  11-11  6-85  35-54    tracePeV^Z  12-95,  Li, ]§raO-28.  itoi,  0. 

8.  **  81-82  15-10  0-90  85-24      "4*06  12-75,Si  0-26=100-12,  He. 

9.  "  88-26  10*69  4-78  86-98      "  1-96  12*64,   4,  l^a   0-85=99-61, 

Smith  A  Brmk 

10.  "  88*80  10*60  4*67  86*08      "  1*60  18*25,  %  Sa    0  »5=99U 

Smith  ABmh. 

11.  "  80*68  16*94  4-99  88-46     feZtl  12-06=l00-83.  HermaoB. 

12.  Rhodoehrome,  84-64  10-60  6-50  85*47     Fe2*00  12*08=100-14,  HenuanB. 

18.    Vermieulite,    35*74  16*42   27*44     *'el0*02  10*80=99*92,  Croaaley. 

14.  Loganite,         32*49  13*18   36'77     0*95  Fe2*14  16*92  (0  included)=10145. 

1,  From  Elba;  2,  Aker,  Sndermanland ;  8,  Elba ;  4,  Taberg;  5,  Siberia;  6  to  1(^ 
Texas,  Pa. ;  11,  12,  L.  Itkul ;  18,  Milbnry,  Massachusetts. 

Nos.  6  to  10  are  of  similar  character ;  7  is  rhodophyllite  of  Genth  ;  8  is  chroms- 
chlorite  of  Hermann.  The  yarieties  severally  in  a  matrass  yield  water ;  and  B.B. 
fdse  with  difficulty  to  a  gp-ayish  glass ;  with  borax  form  a  chrome-green  pearl 
Wholly  decomposed  by  concentrated  sulphuric  acid. 

The  oxyd  of  chromium  varies  in  amount  with  the  color,  the  paler  yarieties  con- 
taining but  little.  Smith  and  Brush  attribute  the  nickel  to  mixed  solpburtt  of 
nickel     The  Aker  mineral  (anal  2)  resembles  serpentine  in  appearance. 

Chonikrite  occurs  massive,  of  a  white  color,  glistening  lustre  and  weak  transla- 
cence  ;  found  with  pyroiclerite,  at  Elba.  BB.  fuses  with  intumescence  to  a  grayith 
glass ;  soluble  in  muriatic  acid,  without  gelatinizing. 

Vermieulite  has  a  granular  scaly  structure  and  greasy  feel,  and  looks  like  steatite 
The  scales  when  heated  (to  500°  or  600°  F)  open  out  into  worm-like  threads  m*<i« 
up  of  separated  laminsB  of  cleavage ;  and  sometimes,  as  Dr.  C.  T.  Jackson  statet» 
swelling  to  nearly  a  hundred  times  the  original  length  ;  and  if  confined  in  a  gIsM 
tube  this  expansion  is  so  powerful  as  to  break  it  with  an  explosion,  and  scatter  th« 
glass  to  a  distance.  G.=2*756.  In  the  forceps  a  scale  fuses  readily  to  a  yellowish- 
green  glass ;  with  soda  an  opaque  brown  bead ;  with  borax  or  salt  of  phoephorni 
easily  a  glass,  yellow  while  hot  and  colorless  when  cold,  or  with  the  latt«r  flux  be- 
coming somewhat  milky- white  on  cooling.  Decomposed  by  muriatic  and  8alpburi« 
acids.  In  a  matrass  yields  water  which  is  somewhat  alkalinsb  CroealoVa  analy- 
sis was  made  on  the  scales  carefully  separated  from  the  mealy  magneaian  Mse  with 
which  it  is  associated.     His  formula  is  that  of  pyrosderite.^ 

Tabergite,  called  by  Werner  blue  talc  of  Taberg  in  Wermland,  is  considered  i 
distinct  species  by  G.  Rose,  as  it  has  but  little  resemblance  to  pyroeclerite. 

KcBtnmererite  occurs  in  hexagonal  prisms,  of  a  reddish  violet  color  like  lepidvlite. 
Cleavage  basal,  perfect.  Sometimes  plumose  massive.  H.s=l*5 — 2.  G.=2*76, Siberia; 
2-617 — 2*62,  Texas.  Lustre  pearly.  Translucent  Sectile  and  flexible.  Peel  gres«T. 
Found  with  chromic  iron  at  Bissersk,  Siberia;  also  at  Texas,  Lancaster  Co.,  Peon- 
sylvania,  with  chromic  iron  in  serpentine;  the  crystals  are  hexagonal  or  rhombic 
prisms,  sometimes  with  the  basal  edges  replaced;  also  crystallized  at  Haroldf- 
wick  in  Unst,  Shetlands. 

Rhodockrome  has  a  greenish  black  color,  but  is  peach-blossom-red  in  thin  splinten. 
It  occurs  massive  with  a  fine  scaly  structure,  and  a  splintery  fracture.  H.=2-5— 1- 
G.=2'66B;  2*65.  Hermann.  B.B.  strongly  heated  fuses  on  the  edges  to  a  yellov 
enamel     Affords  a  chrome-green  glass  with  borax.     Dissolves  with  diflSculty  ia 
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PiSgQpHAHK, 
BlU>CIlASmTE,  III. 

Lktt»oiiits, 


MISENITE,  A.  Be4i€ehi,  Mem.  GeoL  enlb  CampAnia,  184ft,  p.  98. 

In  silky  fibres  of  a  white  color.  Soluble ;  in  taste,  acid  and  bitter. 

ChmponHon.—k^-^-^^,     Atmlyth  by  Scacelii,  (loc  cit  and  J.  f.  pr,  Gh.  It,  64) : 

5  56-93,         t.  86-57.         il  0*88,         fl  6'12^10O. 
Fuses  e^ily  in  th«  flame  of  a  spiril  Immp. 
Oocura  in  a  tcjt  tufa  cavern,  near  Miaene. 


POLTHAUTO, 

Trinnetric.  A  prism  of  115°,  with  acute  edges  truncated*  TJsuallj 
in  compact  fibrons  masses. 

H,=2-5^ — 3.  G.=2'7689.  Lustre  resinous  or  slightly  pearly. 
Streak  red.  Color  flesh  or  brick-red,  sometimes  yellowish.  Trans- 
lucent— opaque.    Taste  bitter  and  astringent,  but  very  weak. 

Componiion.—^^-^\^,  in  which  ^^&,  I^Tg,  Oa  in  the  ratio  1:1:  2,  (analysea 
1  to  8),  or  1  :  I  :  4,  (anal.  6).  AnalyMft:  1,  Stromeyer,  {Untere.  i^  144);  S,  Ram- 
m6Ut>6rg,  (Poffg.  Ixviii,  512);  8,  Q  A.  Joyi  (laang.  Divert..  49);  4,  5,  yon  H«ti«r, 
(Sit*,  Wi6ii.il,  S86): 

CaS      ftgS       t^      NaCl         Fe 

1.  laeU.  44-47     20*03     27*70       0*19         0-84 

%  Auisee^         45-4a     a<»'59     2810       01 1         0*8S 

a.  Ornnnd,         42-78     1985     28-11       1-75  ^eBo-36 

4*  Hallitatt.     58-41     11-04     14-81     12-16  

fi.  Kbeas«e,       61*18     13-53     19^2      0-23  Fe  0-41 

Becomes  opaqtie  in  the  flame  of  a  candle,  and  of  a  browniih  color. 
LnstiinUy.     But  alightly  iH»1uble  in  wat«r. 

Oconrfl  at  the  mines  of  lech  I,  AQMe«,  Halletatt  and  £l>cni»6e,  in  Auatna,  with 
eommon  ealt^  g\'psi]m,  and  anhydrite;  at  Berchteagaden  in  Bavaria^ 

The  name  Pol v halite  ia  derived  from  >-«X«(,  man^,  and  iXtf  nail,  in  alluaian  to  th« 
namber  of  tnltn  m  the  constitution  of  the  mineraK 

The  BpccinietiA  from  Vic  in  Lorraine,  aoalyied  by  Berthier,  are  anppoaed  to  b« 
glanberite  mixed  with  rock  aalt. 


5'96=98-»4,  Strom. 
5-24,  Si  i>  2=100,  Raram. 
8*41,  ]^a§0-76=^9  21,  Joy. 
6  68=100,  T.  Hauer 
6*06s:100*62,  v.  Eauer. 

B.B,  fuaea 


GYPSUM.     Sulphate  of  Lime.     Alabaster.     Selenite.     Satin  Spar.    Gjpa.    Pttitw 
of  PariR,     Behaumkalk,     Vv^t, 

Monoclinic,     C^66^  U%  /:  ZEISS'*  ^S\    li :  11=128**  31'; 
a:h:  c^O'9  :  1  :  2*4135,     Angles  from  B.  and  M. 

7=67**  52'.  0  :  4i=126**  12  . 

2=98^46',  1   :l:^14.r  42'. 

1=88°  8'.  2i:  2i=^lll°  42'. 

21:^145^41'.  1   :/=122^ 

48 


li 


O :  ii=m°  t4'. 
O :  lt=127"'  44'. 
0 :  3»=87°  58', 
1  =  125°  3i 


0\ 
O 


1M 


2M 


UOLUrilUL  XDEIBALOar. 


gle  l^ween  the  U€£  %4^  3*'/.  «'or  ^P  to  SO^y;  plane  of  die  ues, 
perpexiOicabir  to  cleava^  surface,  but  the  two  nneqiullj  indmed 
to  thi*;  i^arfac^.  one  at  aSoot  54%  tLe  other  3CP-  In  lar;^  crrslak 
and  plat^.  Often  coiXipouiidecL  tLe  cnretak  giving  a  Csecood  pair 
of  optical  axes,  making  *»^,  witii  the  <k£er.  CrjmiB  famTc  usually 
a  rhomly^herjral  aspect,  ae  in  £  4^4:. 

IL=2— 2-25.  (J.=2'T14,  bnt  probably  too  low,  as  tbe  eped- 
merij}  could  not  lie  obtained  wholly  free  mm  air,  (Elake).  Ln^ze 
ar/mewhat  peariv.  Color  oliTe-green.  Transparent,  nnlesB  in  thick 
plates.    Bomewliat  elastic 

18'6«  WMt^MtiiM,  t^V,  water  12-V=1<Xil     Perhaps  k' :  8=7  :  4,  iaatoad  of 
wbi^b  iprca  |?iJi<!«  Z^-^i,  alumina  11-9,  magneria  M-e,  water  12-9=100.  < 
ia(^  t;l<»»!rl J  with  roD  KobelTt  anal jiia. 

AaaljMa:  1,  2,  W,  J.  Craw,  (Amu  J.  Sd.  [2],  ziii,  ttS);  t,  KobcO,  (G«L  Anaaig. 
Ko.  4Z  Ap.  10,  1(^): 

Bi         21        9e      ^        Ag        A 
L  Cb«ater  Co.,  Pa.,    ^l-M    17'47     8-86     1^9    »-44     12-60=100^9,  C^w. 


»:!. 


1      " 

t,  Bararia, 


81-78 
88-49 


15-87 


22^1 
2-80 


0-56 


88-H. 
82-94 


12«>=100-7S,  Cnrw, 
11-60,  ^e  4-26=100-40,  K. 


B,B.  lik«  chlorite;  shows  traees  of  fiision  on  the  edgev.  Ahandant  with scnea- 
Un«  in  large  «rystels  and  plates  at  Westehester,  Chester  Ca,  Pa. ;  at  UnionTilla,  Pk. ; 
at  l^mgast,  BaTaria. 

A  liri«  (jetwe«n  the  apparent  optical  axes  is  a  perpcndicolar  to  one  aide  of  the 
triangular  plates  of  the  mineraL 

HcLMiiTTH,  {O.  If.  Otto  Volger,  Entw.  Min.  142).  A  chlorite  oecurring  in  feld- 
spar and  quartz,  and  resembling  £  467,  but  the  prisms  trimetric  or  monocUnie.  /:  / 
nearly  12<j^  ;  tbe  rhombic  prisms  with  the  acute  edges  truncated  by  a  striated  plane 
unlike  /.     0:1  nearly  90  .    Ho  analysis  is  given ;  and  it  may  be  elinochloreL 


CHl/JKITE,  Werner.    Leuchtenbergite,  Komonen,    Ripidolite,  KobeiL 

Rhomliohedral.     li  :  72=75°  22^',  O  :  ^=113°  58' ;  a  :  1-948. 

465 

466 


O  :  2=1(»2°  32',  2  :  2=64°  34',  f  :  |=71°  24',  V  :  y=63^  14f, 
(Pennine).     Usually  massive  granular,  also  foliated. 


[>nai7e 


liiTEl^. 
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_  rorawd  from  the  sulphuric  ucid  gen^rattj^,  and  th«  llmi}  ftfToriled  W  th«?  decom- 
posing Invaa-'lirnc  being  cuiitairiod  in  iiugito  and  Iflhriidorht',  It  it?  also  produced 
fey  the  de<:oin[K>AitIon  of  pyrites  wheu  lime  is  present;  and  often  about  (?ulph\ir 
tprioga  where  flulphiiretted  hydrogen  i&  emitted,  this  ga*  changing  through  reac- 
tion with  vegetable  matter  into  ewlphuric  acid.  Gypsum  ia  also  depoaittd  on  the 
tfTaporation  of  aea- water  and  hriues. 

Fine  speeimenB  nre  found  in  the  salt  mines  of  Bex  iu  Bwitserland ;  at  Boll  in  the 
Tyrol ;  m  the  sulphur  mines  of  Sicily  ;  in  the  gyiwum  formation,  near  Oijana^  id 
Spain  ;  in  the  clay  of  Shotover  Hill,  near  Oxford  ;  and  large  lenticular  crystals  Lave 
been  met  with  at  Montmartre,  near  Pana,  Derbyshire  affords  the  tibrou^  varieties* 
Alabaster  occurs  nt  Castelino,  85  miles  from  Leghorn,  whence  it  is  taken  to  Florence 
for  the  mannfacture  of  Yaaes,  figtLrcSi  <kc  Gypemn  aUo  occurs  iu  Acieular  crystals 
in  most  volcamc  regions. 

This  species  occurs  in  extensive  beds  in  i^everal  of  the  United  States;  and  more 
particularly  New  York,  Ohio,  Illinois,  Virginia,  Tenueseee,  and  Arkansas,  aod  is 
usually  associated  with  salt  springs.  Also  in  Nova  Bcotia,  Peru,  Ac 
^  Handsome  selenite  and  snowy  gypsum  occur  in  New  York,  near  Lockport,  (occa- 
sionally f.  632),  in  limestone  along  with  pear]  spar  and  anhydrite  ;  abo  near  Ciimilhis, 
ODondaga  County,  occasionally  crjetais  are  met  with  in  the  vicinity  of  Man  tins 
In  Ohio,  large  transparent  crystals,  have  been  found  ut  Poland  and  Canfield, 
Trumbull  County;  in  Maryland,  large  grofiped  cryetab  on  the  St.  Mary's  in  clay; 
alao  near  the  mouth  of  the  Patuxent;  in  Iowa,  in  perfect  crystals  in  the  shales  of 
the  coal  measures  on  Cedar  river,  a  branch  of  the  Dos  Moines,  and  elsewhere  on  thd 
Utter  river.  Seleuite  and  Alal»ast«r  occur  in  Davidson  CoiUitv,  Tcm>es*t'e,  luid 
l&rge  beds  of  gypsum  with  rock  salt  in  Washington  County,  \^irginin,  eighteen 
xoiles  from  Abingdon.  In  the  Moimmoth  Cave^  Kentucky,  it  presents  singular  tmilA- 
tions  of  vines,  flowers,  and  shrubbery. 

Planter  of  PariMf  or  gypsum  which  has  been  heated  and  ground  up,  is  used  for 
making  moulds,  taking  casts  of  statues,  nicdiAU,  ^.,  for  producing  a  hard  finish  on 
waIU  ;  also  in  the  manufacture  of  artificial  marble,  as  the  scagliola  tables  of  Leg- 
horn, rti*<i  in  the  glazing  of  porcelain. 

The  librous  variety  when  cut  en  <'a&<x*A<m,  and  potishedj  resembles  cat's  «ye. 

Gypsum  is  relattn]  in  form  to  heulandite,  a  fact  brought  out  in  the  view  above 
taken  of  the  crystal li?jit ion,  (Am.  J.  8ci,  [2],  xvii,  8fi).  To  the  table  of  observed 
plane*  the  lettering  of  Brooke  and  Milter  for  the  planes  is  added.  Plane  /of  f,  6S4 
would  he  situnted  on  t  583,  between  2i  and  3i  below,  or  the  hack  2/  and  V^i  iibove. 
Kengott  obtained  from  an   English  crystal  2 i  ;  2t=lll'^  14 \  (Sit/.  Wien.  Ak.  xi). 

NoTB. — The  gypsum  of  East  River,  Pictou,  Nova  Scotia,  according  to  Prof.  W.  R. 
Johnson,  and  that  of  Southern  Virginia,  according  to  Prof  W,  B.  liogers,  (Am.  .1, 
8ci.  [2],  V,  lis,  1848),  cotitaiii  1  atom  of  water  to  2  of  sulphate  of  lime,  (2Ca5-ffl). 
'Difi  passage  of  anhydrite  into  gypsum  is  exemplified  on  a  large  scale  iu  many 
placets  aa  at  the  Canaria  valley  ana  at  Bex  in  Switscerland,  (Blum,  Pseud,  p.  24 ; 
Am,  J.  Sci.  xlviii,  B9),  and  the  compound  here  described  may  have  been  formed  in 
the  coarse  of  the  transition. 

Altkrxd  Forms. — C«ypeum  occurs  altered  to  ealcite. 


ASTRAKAKiTE,  J2o«*. 


^V    In  imperfect  prisiimtic  crystals,  whitish  aiid  tranalticeiit, 

^^      Com/iost/ioTi.— AgS-f  ^a3+4fi^^nlphate  of  magnesta  36-0,  of  sod*  42*6,  Vf%Ur 

ai-fl*.     Analysis  by  Gobel : 
I  JTaS  41  IK),    ]i[gS  86-18,    tL  21 '56,     Mg  CI  0*33,     Gypsum  ftnd  sand  1^5. 

From  the  salt  lakes  east  of  the  mouth  of  the  Volga.     Rammelhberg  sugmts  thut 

this  species  may  be  the  same  as  Blodite.     The  Blodite  of  John   from  TschI  afforded 

John,  HgB    86*66,  JTaS  83-34,  iSfnB  0'8S,  NaCl  0  33,  T[  22lK»=92-e6,  with  084  snl^ 

phate  of  peroxyd  of  iron* 

^-^  MASOAONINE.     Maskagnin,  KtiTMieti,  Reu»i,     Sulphate  of  Ammonia, 

V   Triinetric.    /:  /==107o  40',  O  :  11=122**  m\  a  :h:  t'=l'5437  : 
'I  ;  1'3680.     Cleavage;  n  peifect;  ^^  imperleet. 


906  mwokuriavjc  lOHXBAiiOGT. 


PEUSSSriE,  ITaumanM,    Chlorite  Femigineiite,  JMmm. 

Massive,  with  a  short  fibrous  or  scaly  feathery  texture. 
H.=2'5.    G.=2*89.    Oolor  oliye-green  to  blackish-green. 

(AniL  des  11  [4],XTi,  580): 

Bi  29-4«  21 1S*26  96  8'IY  te  1612  Hg  15*82  Oft  0*45  tL  lS-07=:99-S8L 

In  A  matrais  yield*  wfttev  and  beoomee  brown.  RR  ftiiee  irith  difteolty  oa  tke 
•dgM.    EmUv  toluble  in  eeids,  affording  a  depoait  of  uliea. 

Oecon  in  the  amvgdaloidal  porphyry  of  Ooerttein  and  Zwicluui. 

The  QrengenU  of  Hisinger  from  Grengeaberg  in  Daleearlia  in  refinred  liem  O. 
«iS'l.  Color  dark  green.  Aeoording  to  Hieu^i^er,  it  eomtaina  Bi  87  "01,  Si  14*81, 
8n  2*18,  t%  25*68,  Mg  14*81,  fi  12*58. 


RIFIDOLITB,  a  Rom.    Chlorite^  l»  jMft 

Hexagonal.  Cleayage:  basal,  eminent  GiystalsfiromTjnrolhi 
double  pyramids,  pyramidal  edges  132''  40',  basal  lOe""  50',  Bes- 
doizeaux. 

H.=l— 2.  G.=2-78— 2-96.  Translucent— nearly  transpweni 
Lustre  pearly.  Oolor  green,  olive-^reen ;  across  the  axis,  by  trans- 
mitted U^ht,  red.  StTMk  uncolorea  or  gre^oiah.  Laminse  flexible, 
not  elastic 

OMMpomiio*.— &9i(+Sl3i^8&=(f&*+i%ljBit^^  ftg  :  >#ssl  :  1) 

Silica  27*2,  alumina  28*1,  magnesia  18*6,  protozyd  of  iron  24*2,  water  12*18100. 

AnalvBes :  1,  Yarrentrapp ;  2,  8,  4,  Kobell,  (J.  £  pr.  Ch.  xri) ;  5,  6,  Mnrigna^ 
(Ann.  Ch.  Fhyt.  xir,  [8],  59);  7,  Hermann;  8,  J.  L.  Smith,  (Am.  J.  Sci,  [2],  zi,85): 

Bi  Si       iffg  i'e      ttn     fi 

1.  St  Oothard,  25*87  18*50  17*09  28*79   8*963=:98*70,  Vnrr. 

2.  Zillerthal,  0.^2*78,  26*51  21*81  22*88  1500 12*00=s9815. Kob^U. 

8.  "       G.«-2*88,   27*82  20*69  24*89  15*28  0*47  12'00=lOO-60,       - 

4.  Ranria,  G.=2*9,  26*06    18*47  14*69      26*87  0*62  1 0*45, gan.  2*24=599^0^ K. 

5.  Dauphiny,  26*88    17*52  13*84      29-76   11*88=599*88,  Mnrigane. 

6.  "  27*14     19*19  16*78      24*76   11*50=99*87, 

7.  Miaak,  25*60    22*21  80*96  9e  5*00   18*48. 2*25  nndee.,  H. 

S.  Gumnch-dagh,  27*20    18*62  17*64  f*e28 -21   10*61=98*28,  Smith. 

Analyeee  2,  8,  ^re  of  the  LophAte  of  Breithanpt;  R :  0=105^  14'.  Anal^Mi  4 
ia  of  his  OgcitUe.  ' 

RR  like  chlorite.  Rammelsberg  makee  the  St  Goth^rd  ripidoUte  (anaL  l)to 
oontain  16*89  t%  and  18*22  9e,  and  finds  reason  for  ehanging  otiner  anidyu«  oomt- 
pondinffly. 

Ripidolite  occnr^  at  the  localities  above-mentioned,  and  also  in  Scotland ;  at  On- 
mnch-dagh,  in  Asia  Minor,  with  Emery,  etc.  The  name  riniMiU  \^  from  fivcf,  mfi^ 
^  The  "  MoriU*  of  TVaversella  has  all  the  characters  of  a  nexagonal  chlorite,  oeenr- 
ring  in  rather  large  hezaconal  plates  regularly  grouped.  But  Marignae  eonaidenit 
a  mixture  of  tale  and  chlorite.  His  analyses  obtained,  (Ann.  Ch.  rhj^  [81  sir, 
60):     ,  X  J      I  4. 

Bi  88^45        2111*75        S^e  12*82  ftg  2819  fi  8i49ss99*70. 

89*81              12*56             1110  2d-41             7*79=99*67. 

41*84              11*42             10-09  29*67             7  •66=100*18. 
It  has  the  greasy  feel  of  tale. 


HYDROUS   SULPHATES* 
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different  shades*     Streak  uncolored.     SubfranBimrent^ — franslu- 
ant.     Taste  metiillic  and  nauseous.     Somewhat  brittle, 

Ctf^npa§ition.—  Gu'^-j-&tl=^uiphmic  ncid  821,  oxyd  of  copper  SI "8,  water  8d'l. 

B.B»  on  ubarcoal  with  sodt*  iiJt^rde  metAOio  copper.  Soluble  io  water.  A  potiBh' 
ed  plate  of  iron  introduced  into  the  aoltition  caiiaea  the  copper  io  be  depoaiied 
apoQ  iL 

Blue  vitrol  h  found  iti  waters  issmng  from  mines,  and  iu  connection  with  roeka 
oontoitihig  copper  p^rriteu^  by  the  deeorapoftition  of  which  it  is  formed.  Its  foreign 
loe*litie0  are  the  Rnmmekberg  mine  near  Goslar  in  the  Hartz,  Fahlnn  in  Swedes, 
tkho  AjDj^lesea,  and  Wi^klow ;  also  Rio  Tin  to  mine,  Spain.  The  water*  of  the  Rio 
Tlnto  mine  have  yielded  annually  1  SOU  cwL  of  copper,  couBumiBig  2400  cwt.  of 
iron.  At  Wicklow  about  6<X>  tons  of  iron  were  laid  in  the  pita  at  one  time,  and  in 
about  twelve  months  the  bars  were  diesolved,  and  everj  ton  of  iron  yielded  a  ton 
and  a  half  to  two  tona  of  a  reddish  mud,  which  waa  oxyd  of  copper,  each  ton  af- 
fording IS  cwt.  of  pure  copper  Found  at  the  Hiwaasee  copper  mine  in  Folk  Co., 
Tennessee,  30  miles  from  CJeveland. 

When  purified,  it  i&  employed  in  dyeing  opcratioQi),  and  in  tha  printliig  of  cottoD 
and  linen,  and  for  rarioua  otlber  purposee  iu  the  arte.  It  ta  manufactured  mostly 
from  old  ttheathiug  copper,  copper  trimmings,  and  refinery  scales. 


f 


AJ-UKOGEX*  Beudant,     Feather  Alum,  in  part.     Hair  Salt,  in  part     Xeutra!  Sul- 
phate of  Alumina.     Davyt,    Federalauu.    Halotrichite,  Olocker*     Ilaarflalx,  Wer- 
Thonerde  SchwefeUaure. 


Usually  in  delicate  tibroiis  masses  or  crusts;  also  massive. 

H.  =  1'5— 2.  G.  =  l*6 — 1*8.  Lustre  vitrL*ous— silky.  C(4or  white, 
or  tinged  with  yellow  or  red*  Subti^aiislucent — subtraiisparent 
Ta.ste  tike  tliat  of  common  alnni. 

Compofi^rofk— X!§*-f  18B[=Alumina  16'42,  sulphuric  acid  35^^,  water  48'6i, 
Analyses :  I,  2.  Btiuasingiiult,  (A*iu.  Ch.  Pk  xxit,  l<Hi);  3,  Mill,  (Quart,  Journ.  1828, 
p.  882);  4.  Hjirtwali  {.Ifthrceber.  x.  118);  5»  IL  Hufo,  <P"^gg.  xxvii.  ;J17J;  6.  7,  8,  t». 
BammeUberg,  [Vo^g.  xVm,  13u,  399);  10,  D^rapatb,  (Chcm.  Ga*.  1840,  p.  422J : 

16D0  Sft'40  46-eo   0<M>|  0^^04  0-002 


1.  Saldanft, 

2.  Paato, 

S.  Ohioachi, 

4.  Mito, 


DaityU^ 


Um  86-68  49-84 
16i>0  2»t>U  bim 

U^m  40*81  40-94 


1'20 


O'Sfi 


&  Copiapo, 

6.  Kolosomk, 

7.  Friesdorf, 

9.  Freienwalde, 


14-63  S61W  44-64   2*68     014 

15-67  85*82  4e-«l 

14-87  37-S8  46'lt5 

12*78  36*71  47-02    -^ 
11*23  »6-64  48-84*  < 


la  Adelaide,  N.  aw.,  17 -Ofl  S6'68  46-70 


^^=99*010,  BooAs, 

^ — ^seIixhjO,       *' 

— =Earthy      8-0== 

\m'\)Q,  Mill. 

1-1  a.  ]^a   11 8.  ^0-26, 

HCl  0'4<J=100,  Hart. 

^=--  l*37=l*H>-3ft,  Rose. 

' =100,  Ramra. 

(V15  Jto*22.lP'c2'465=lO<»-24, R. 
0'64,5o3*i,^eO'(57,^nl'O2,  VL 
0-46   Bi  0-48.  ]P*e  0-72,  R  0*47, 
An  0'81=lt>0,  Ramm. 
CuOt)4  and  earthy  aubttance  M'60,  U 


0-27 
lUl 


,  •  Aud  loss. 

P    B.B,  intnniesces  and  fuaee  easily.     Very  soluble. 

This  species,  a  hydrous  sulphate  of  alumina,  rej«ult^  both  from  volcanic  action 
and  the  decomposition  of  pyrit^  io  coal  districts  and  alum  shales,  and  occara  %% 
the  loeatitiee  abore  mentioned,  besides  many  others.  It  is  found  as  an  efflore»> 
oeiice  in  numerous  places  in  the  United  Staiea. 

A  **alt  of  allied  compo*itioo  from  Ararat,  analyited  by  Gbbell,  (Schw,  J,  Ix,  401), 
aflTordtKl  ftloruina  88 '7 5,  sulphuric  acid  68-68,  sulphate  of  protoxyd  of  iron  2*78= 
lfH)'ll^=£iS';  the  water  was  not  determined. 


A 


mSZRALOGT. 


Hie  eKoUmite  vm  dif«OTcrc»l  orer  tv-enty  TCAn  bbcc,  aad  tki 

TiUh,  Mtdh^T,  and  Horton,  in  bonor  of  the  fion.  Be  Wht^fiatoB. 
oaentlj  AnAlvze*!  Vr  Clefuon  and  BAzncd  Snpftfftile.    Dr. 
BMed  oa  the'ieme  ndncraL    BrdthAiipt  makei  the 
gireft  tbc  angle  betveen  tke  lateral  planes  M^. 


It  vaa  fdbH- 


and 


CHLORTTOf D.  Chloritqwtb,  /MT^.  BarTtophjOit,  BrtiL  HaMmite,  C  7! 


Coarsely  foliate^l,  inaserive,  folia  often  cnrred  or  bait,  and 
brittle ;  sometimes  also  a  transverse  cleavage. 

H.=5-5 — 6.  G. — 3-557,  chloritoid;  3--I50,  masonite;  3"5i 
Hennann,  (anaL  6).  Color  dark  erav,  greenish-graT,  greenish- 
black.  Streak  nnecJored,  or  slightly  greenish.  Lustre  weak, 
pearly. 

protoxyd  of  iron  t2-9«  vater  S-Ssioa    Whitney  obtained  erne  ikird  leas  water. 

Abo  for  the  chloritoid  of  Asia  Minor  and  Brcgratten,  ft'Si*+SSl?i^+sA=(|ft' 
Hhfll)3i+ffi=^iliea  24-0,  alumina  40*5.  protozyd  of  iron  28*4,  vater  i -1.  The 
Brcgratten  mineral  contains  one  third  less  vater,  (|fi  in  the  last  Ibrmnlm). 

Analyses :  1,  Bonsdorfl^  (G.  Rose,  Reise  n.  d.  Ural,  i,  252) ;  2,  J.  D.  Whitney,  (Pjroc 
Boat  a  y.  Hist.  1849,  100);  Delcase,  (Ann.  Ch.  Phys.  [S],  iz,  S85^ ;  4,  Eobdl,  (J.  £ 
pr.  Ch.  Iriii,  40);  5,  J.  lu  Smith,  (Am.  J.  ScL  [2],  n,  M) ;  6,  Hermann.  (J.  £  pr.  Ch. 
m.  It);  7,  Kobell,  (tieL  Anx.  Ap.  1854) : 


CUoritaid, 
Siwmondine, 


Bi 

27-48 

28-27 

241 

25-75 

23-91 


Asia  Minor,  _ 

Katharinenbnrg,  24*54 
Bregratten,  26-19 


21 
S5-57 

3216 

43-2 

87  •.'iO 

89-52 

80-72 

88-30 


f*e 

27-05 

33^2 

23-8 

21 1>^ 

28-05 

17-30 

21-11 


4-29  6-95,  &n  0-30=101-64,  BonsdL 

0-13  5-00=99'«8.  Whitnev. 

7-6,  tl  lr.=98^.  Defease. 

6-20  7 -SO,  Hndee,  Oo=i»8-75,  KobelL 

7-08=98-56,  Smith. 

3-75  6-38,  Fe  17 -25=99-97,  Hermann. 

3-80  5-5«\  "  6Oi»=100-40,  KobelL 


In  a  matrass  yields  vater.  B.B.  infusible,  but  become9  darker  and  magnetic 
Wholly  diflsoWed  by  snlpbnric  acid.  The  masonite  fuses  vith  difficulty  to  a  dark 
green  enamel. 

Occurs  at  Koroibrod  near  Katharinenburg  in  the  Ural,  associated  vith  mica  and 

S^anite  ;  &t  Brefrratten  in  the  Tyrol.  The'masonite  occurs  in  compact  argillite,  near 
,  atie  village,  Rhode  Island. 

A  related  minend  found  on  the  Corundum  of  Xorth  Carolina  has  been  called 
OoTundophiliU  by  Shepard,  (Am.  J.  8ci.  [2].  zii.  211).  Shepard  mentions  some 
angles  vhich  are  nearly  those  of  common  mica.  It  is  dark  green,  lamellar,  brittle. 
Ho  analyses  given  except  one  vith  20  per  cent  loss. 

The  Astnondine  of  Deletne  occurs  at  St.  Marcel,  in  chlorite  slate,  and  resembles 
ehloritoid,  agreeing  in  composition,  according  to  Ton  Kobell,  vith  the  Bregratten 
mineral ;  color  dark  grayish  or  blackish  green ;  structure  foliated ;  G.=s3*565 ; 
H.=5-5. 

BbB.  nearly  infusible  and  forms  a  blackish  glass;  after  heating,  magnetic.  Yields 
vater;  vith  lioraz  dissolves  and  affords  the  reaction  of  irou;  not  dissolved  in 
strong  muriatic  acid,  but  attacked  by  sulphuric  after  long  heating. 

Chlokite  Spak.  —A  mineral  from  the  Ural,  referred  to  chloritoid  and  resembling 
it,  afforded  Erdmann  (J.  £  pr.  Chem.  vi.  89)  no  vater.  He  obtained  Si  24'9i>. 
lk\  46-20,  Fe  28*89,  vhich  is  equivalent  to  Si'Al'^e*.  or  ^e*Sl+22l§i. 
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CROKSTEDTITEj  Strinmann.     Chloromelim,  ^aumann, 

Rlioinbobedral,  Occui^  in  hexagonal  prisiiis,  tapering  towar(k 
the  siuiiinit,  or  atlheriu|r  laterallv  ;  also  in  diverging  gronps,  reni- 
fonii  and  aniorplions.     Cleavage:  l»asal^  highly  periect. 

H,^2'5.  Ct,:=3*348.  LiLstre  brilliantly  vitreons.  Color  brown- 
iKli-black.  Streak  dark  leek-green.  Opaqne.  Not  brittle.  Tliin 
laminae  elastic. 

(Schw.  J.  xxxii,  69);  2,  Mine»  aft  corrected  by  Kob^ll,  ;So.hw.  J.  Izii,  I9fl): 

10701  »=!»<>  1)0  8,  Stdntnaniu 
1^>-700.  Fo  35*350— 103-677,  Kob«lL 

B.B.  froths  and  foncA  on  the  edges^  yiolding,  ftocordiu^  to  Kobell,  »  mAgneiic  grmy 
fflobul&  ^  With  Wrax  ^ivee  tlic^  rcft»-'ticni  of  iron  and  mAiigiuies«.  In  powdor  ge> 
Litinijce*  ia  couoeiitiukMl  muriatio  acid. 

Accompli uiea  liydriitu  of  iroa  and  cak  apar,  m  reinti  eotiiaining  etlver  ores,  nt 
Przlbratii  io  iiobemiii.  It  ocvurs  ^lUv  ul  Wht^al  Maudlin  in  0>mwall,  in  diverging: 
groups.     Named  after  the  Swodieh  uiincralogist  and  eheiuiet,  Cronatedt, 


Si 

f^ 

% 

iSin 

I. 

22-452 

58*862 

2*886 

6  078 

2. 

22-462 

27-112 

2-886 

61)78 

SIDEROCHISOUTE,  Wernekink,  Pogg.  i,  887. 

Hexagonal  or  rhomboheilrab  Ubi^rved  plaiies  0^1,  1.  Crvatals 
ininiitti  and  often  berai^pherically  grouped.  Cleavage :  basab 
perfect.     Ma'^sive. 

ll.=:i'r».  G.  — 3 — 3-4.  Lnstre  splendent.  Color  pur©  velvet- 
black  when  crystallised,  dark  greenish-gray.  Streak  leek-green, 
greenisb-gray.     Opatjue. 

Oompo9ition.—fe*^i^-{-k^.  Aiialyats  by  Wernekinlc,  (on  tbre«  graiiiB  of  the  min- 
•r^l,  loc.  ciL): 

Si  16*3,        i'o  Fe  7ft'6,        *Xl  41,         fi  7-8=108'2,  Wornekiuk. 

RB.  fusttt  easily  to  an  iron-black  magnetic  globulo,  according  Io  Wernekink  ;  iu- 
fnsible,  Ber£eljti&     Gdatinizies  in  muriatic  acid. 

Orysta]lir.od  specimeus  oo€uriii  euvlti«s  uf  magnetic  pyritc«  and  sparry  iron  onj, 
at  Congbt>rmB  do  C'ampo  in  Or&ziL     Naiuod  frum  9tftff»tt  iron,  and  vj^iar^i^cleatahh. 


Ck^mimnt^f  oa  analjxcd  by  BtfrtbivT,(AnD.  d.  Miooa,  t,  898),  boa  nearly  the  abovi; 
eompooition,  his  reaaft  giving 

5i  14'8,    P«  eO'6,   Si  7  8,    fi  17'4=ltX>,  with  15  per  cent  of  carbonate  of  lime. 

H  h  eouaidenfd  a  mixture  of  magnetic  iron  and  a  hydrous  ftiHoat«  of  alumina,  h 
occun*  in  beds  of  small  extent  in  a  limeatoDe  mountain  aboun<lin£f  in  ammonitea  at 
Chamoiiin  in  the  YalaiA.  It  ha«  a  black  <«Hrtby  appcjirance,  and  b«comoi}  r^d  be 
§^re  the  blnwpipe. 


ZfjO 


nscKiFTrrz  mzszk^ijdgt. 


XABGaBTTZ.  F%^.\a.     Perl^lizjii-tr.  L.     Z=*r: 


«.* 


Ti:e.     /:  /=li:r— lir*'\  />  :  i-=i5i'=— 1:^>-,  O  :  r=l44=— 14.v. 

O  :  >=liiri»- — ^154^-.  O  :  \\=':^r.  La:eral  pl&ne&  b.>ii&:-Qi^v  scrli- 
t€:«L  C"^ciivjLge:  bacAl.  eminent.  Cs^aCj 
in  ir::er5*cr:i:g  or  aggriegared  laznizue.  ««>ine 
times  c»:»inpac:  maasive,  wiui  a  s^i-sLe^La: 
scalv  5rr;:cnire. 

fl,=3.5_4.5.    G.=3t'35— e-*^:^,  the  !a:- 
ter  for  Margarire,  Hermann  :  2'Wo  Enierv- 

lite.  Sillirnan.  Jr.     Lustre  of  ba-re  j«Ar>,  laterallv  T:ire«:'i:^.     G  1- 

w  gravish.  reddlih-wbite.  vell-i^wish.   Trazi«lGceni — siibcrainslTice::^ 

Tamingf  rather  brittle. 


AaaItss:  1-;.  -;.  I-  **: 
CTmv.  ■':&.  rii:.  3.7.-  :  14, 
«bi.L  ;  :«.  C.  Ha-.-L:- 
rj.  t  pr.  ChtBL  I:;:.  1  :  I 

i  Ul^nti  of  N:-  atIa. 

J. 

4.  I*:^:.:cf  ?^.i > 

5. 


Al'^iH-- S=^I:«fc  S.   I.  *!a=i3i4  51-2.  lis*  11^,  soIa  f v 

zif^h.  Ael  J.  >iL  [i].  xi.  5>.  *::d  xt.  *  S  :  I  -I?.  W  J. 
R  SCItttia-.  Jr.,  thi*  its.  S-i  ei::..  J/:»:  IJ.  W.  J.  Cnv. 
«  :::  LA^Kritorr  of  i.  C  Bo<-ch.  iftii  'fi  :  IT.  H-rr=a=^. 


>.  J.  L  ?- 


::v  ^-  : 


G.  J.  Brcih.  AsL  J.  Sui 


Si       £  Fe         Ca    Mc     £L5i«  tL 

:.   -tt  4>s:  1-S3  11-57  froo?      i-Sl  51::,  J.  L  ^clili 

::0«T   4*4S  It*-;  1    Si  fri^      i^«  4 "Si  i.  L  >-;:i 

::   -  ::  k-Vi  \\l  1   -r   .4*       !-i5  ;  .'".  J.  I- >-i-b 

■-*'-     4-?  f;  ■  ^7  llvi  iiit:.    zzi^;.  *•'"*.-■-  I-  >:L.:i_ 

\.\  %  -  -5  ^.i*v  1  ■■>■      ••           ■'  4  i--j.  -■.  L.  >r_:ri. 


7. 

Gt::..:>."h-«:ii:L. 

f-  .-^■ 

4^-ji 

-•  -•'' 

•.-■5-' 

■• 

" 

4-^:.  -*.  L  ^-::L 

•- 

:>:vo 

4*?^'.• 

\-C- 

s-^l 

iSi 

o-i,   ill.    :r^..;. 

'*. 

^i>^■:^:i. 

^.p  . 

51-  i 

'  "7* 

ii-5 

■■ 

^i*-.. 

;-4.  -V  I.  >n::b 

1". 

vi;:^e^  «.;.-.er:..  Pa.. 

^■L"i 

4.-.:4 



i-y.e 

.-.-S" 

rii!! 

:-.-7.  w.  J.  ,.r»» 

11. 

.11- r. 

:A'i^} 



^•^4 

••-I? 

'i'"1 

.-■7.  W.  J.  .  r»* 

12. 

- 

SI -20 

iiv-.' 



l'.--10 

•  l-^l 

l-i2 

4-r:.  W  J.  ,.>^» 

li. 

:y'-l? 

.r.  4.- 

•l"->7 

••'7i 

""77 

4-5r.  W.  J.  ,.>*▼ 

U. 

\*XlZ.^ftVj\fK   t.V..   }■".    »,' 

.  iC-  17 

4^?4' 

Vi7 

1-^4 

613 

■  -Tr-.RF--  :.-J:. 

15. 

L'L:oLvii:*:.  pfe.. 

r>-'V 

5' -57 



!1-?.I 

i.vi 

-•47 

.14    W.  J.  ,  >aw. 

le. 

■• 

?.-i.: 

lA-^ 

fra^-f 

11  :>6 

..-.5 

=r.!*U 

■   ^•.  iUr-*h, -- 

1 1. 

J/ar-i-irfr'. 

:..;-4f> 

4I>1? 

:  ;>4 

7  45 

S^l 

1-7':- 

4  ■;;=:  .  :\.,.U,r 

18. 

'•' 

::--4T 

5«.'-4 

l-to 

ll-S-.' 

'•'7'.» 

1-S7- 

5-- =-.':•  L-.    ^. 

]>. 

•■ 

•>^V4 

0l-r>* 

I--::5 

v■n■^ 

O-..-: 

4-7- =:■....-.,  - 

t    .-■ 

■>  of  ihia  U  £. 

^ 

tnoe 

of  fiL 

The  jf-^oiL-rrj*  of  ilarzarite  ar.alyzr-i  tv  >iiJth  and  Umsb.  were  tVi-i::  >:err:Lj. 
the  oriirinal  N^-.aii'v.  a:..!  Itavt  co  .••■»nKt  of  th*  ideniitv,  ^  ^•^^wrrr^i  t  y  >r.i:rh.  Tlie 
«arlv  a.iaiy««9  of  Mar^Jirit^  wtrre  wide  from  the  truth.  CvrMn-jV/.j'r^  *r.-:  Cl'\H7m^\ 
ii€  werv:  baf«<i  on  an  iitoorrect  dctcmiinatioa  of  the  «ilica  in  the  a::(aly^s. 

3Iart:arite  o«.ucr-  ir.  -.hlorltv  at  Mcrzici:  in  ih«r  Tyrol;  at  thr  •iitfrrtr.'^  I'-v-^Iitic^ 
of  tniKty  in  .Vjia  Minor,  and  the  (Jreoia:*  An.-hipelair*^.  as  lUK-overed  by  I>r.  Sr:i:h 
with  4orunduxn  at  Village  Green.  I.'elaware  Co.,  Pa. ;  at  rniouville.Ch.j-sttr  T".. 
Pft.,  iCorimdellite  :  at  th.- ei^rundcm  lo«aIity  in  Buncon.l<v  *.'o..  Ni-rtL  t  ari''::.a. 
^CliL«arianitei;  with  thr  ••orun.iun;  of  Katherinrnbun;.  Uralsk  h  w<.i;r*  :i,a>*iv. 
IB  Pebni>ylvania.     AUo  fvand  at  Grcinerli^ri:.  Zillrrthal.  with  chlorite. 
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COPPERAa     Green  Vitriol 


Melanterite,  Beud. 
of  Iron. 


Eisen-Vitriol,  Ifmu9.    Sulphate 


Monoclinic.  (7=75°  40';  7:7=82^  21', 
0  :  li=123°  44';  a  :  J :  c?=l-310  :  1  :  0-8474. 

0  :  w=104o  20'.  O  :  -li=136^  13'. 

0  :  7=80°  37'  0  :  lt=123°  44'. 

0  :  -4i=159°  6'.  -1  :  -1=101°  32'. 

Cleavage :  0  perfect,  7  less  so.    Generally 
massive  and  pulverulent. 

H.=2.  G.=l-832.  Lustre  vitreous.  Col- 
or, various  shades  of  green,  passing  into  white ; 
becoming  yellowish  on  exposure.  Streak  un- 
colored.  Subtransparent — translucent.  Taste 
sweetish,  astringent,  and  metallic.  Fracture 
conchoidal.    Brittle. 

CompoMttion, — ^$'e9+'7d=^nlDbario  acid  28*8,  ppotoxyd  of  iron  26'9,  water  45-8. 

B.B.  becomes  magnetic ;  yielos  a  green  glass  with  borax.  Solnble  in  twice  its 
weight  of  water,  and  the  solution  is  blackened  by  a  tincture  of  nut  galls.  Expos- 
ed to  the  air,  becomes  covered  with  a  yellow  powder,  which  is  the  salphate  of  the 
peroxyd  of  iron. 

This  salt  nsnall^r  proceeds  from  the  decomposition  of  iron  pyrites,  which  readily 
affords  it,  if  occasionally  moistened  while  exposed  to  the  atmosphere.  Occurs  near 
Goslar  in  the  Hartz,  ana  also  at  Hurlet  near  Paisley,  and  in  sever^  of  the  8axon 
and  Hungarian  mines.  Usually  accompanies  iron  pyrites  in  the  United  States,  oo- 
enrring  as  an  efflorescence  ;  at  Copperas  Mt,  a  few  miles  east  of  Bainbridge,  Ohio, 
it  is  associated  with  alum  and  pyrites.  It  is  employed  in  dyeing  and  tanning  and 
in  the  manufacture  of  ink  and  Prussian  blue. 


BIEBIilRITE,  Raid     Cobalt  yitriol.     Red  Vitriol.    Sulphate  of  Cobalt     Eobalt- 
vitriol.     Rhodalose,  Beud 

Monoclinic.  Usuallj  in  stalactites  and  crusts,  investing  other 
minerals.  Lustre  vitreous.  Color  flesh  and  rose-red.  Subtrans- 
parent— translucent.    Friable.    Taste  astringent. 

Compotitian, — (Co,  ]i[g)3-|-7]^,  from  Winkelbleoh's  analysis.  Analyses:  1,  Kopp, 
(Gehlen's  J.  [2],  vi,  167);  2,  Winkelblech,  (Ann.  d.  Pharm.  xiii,  266);  8,  Beudant; 
4, 6,  Schnabel,  (Ramm.  4th  Suppl.  118): 

tL 
41 '66=100,  Kopp. 

46*880.  Ag  8-864=99  666,  Winkelblech. 
41*2,  9e  0*9,  Beudant 

46-22,  Oa  0*4;^,  Ag  0*88,  CI  0*09,  earthy  subst  M4 

=10012,  Sehn. 
6.         "        20*84  16*60  88-18,  Oa  tr,,  Sg  tr.,  CI  0-06,  earthy,  24-04=100, 8. 

In  a  matrass  yields  water,  and  when  strongly  heated,  sulphurous  acid.     Commu- 
oicates  a  blue  color  to  fflass  of  borax. 
In  the  rubbish  of  old  mines  at  Bieber,  near  Hanau,  and  at  Leogang  in  Baltsbnrg 

49 


s 

Co 

1.  Bieber,    19*74 

88-71 

2.         "        29*068 

19*909 

8.         "        80-2 

28*7 

4.  Siegen,    28-81 

28-80 

SOS  DESdUKriVE  MIMERAIiOOT. 

IIL  CALAMINE  SECTION.    Oxygen  ratio  between  bases  «nd  silica,  1 :  1. 
TRITOMITE  QROUP,  L  Tuxoxin,        IBi+2A. 

THORITE  GROUP.  TnowTE,  lli^i+«ft. 

CuuTK,  (fie,  ta)^i+8&. 

CALAMINE  GROUP,  IIL       Calamink,        2n9i+Hfi(or  2^ 

Appendix.    Culobastboutb,  Sayitk,  ScHKUDnun,  CAmPHounL 

2.  Oxygen  ratio  of  protoxyds  andperoxyds^  1 :  8. 

IV.  ZEOLITE  SECTION.— [For  enumeration  of  speeies  see  beyond.] 
3.  Oxygen  rcUio  of  bases  and  silica,  1  to  less  th/in  1. 

V.  DATHOLITE  SECTION. 


[Among  the  Non-magoesian  Hydrous  Silicates,  a  large  group — the  Zeolite 
Section — corresponds  with  the  Feldspar  Section  of  Anhydrous  Silicates,  in 
having  the  oxygen  of  the  protoxyds  and  peroxyds  as  1  :  3 ;  and  to  some  ex- 
tent there  are  analogies  in  crystallization  as  well  as  formula.  Thus  Analdme 
is  related  to  Leucite,  and  Ittnerite  to  Sodalite,  both  in  form  and  formula : 
while  lleulandite  and  Orthoclase  are  each  monoclinic,  with  a  like  oxygen 
ratio,  1:3:12.  Still  these  analogies  are  not  to  be  too  closely  pressed. 
Gisraondine  is  re^rded  as  more  nearly  related  to  the  Scapolite  Group ;  tod 
Chabazite,  excludmg  the  water,  has  the  oxygen  ratio  of  Beryl,  and  Eudialyte, 
as  well  as  of  I^rosmalite  and  Dioptase,  besides  being  related  in  angles. 

Another  section,  including  Datholite,  corresponds  with  the  Andalusite 
Section  of  Anhydrous  Silicates,  the  oxygen  of  the  sih'ca  being  less  than  that 
of  the  bases ;  another  section  (II)  has  the  augite  ratio ;  another  (III)  tlie  gar- 
net ratio. 

Li  view  of  these  and  other  considerations,  the  above  prominent  sub- 
divisions are  adopted. 

The  ratios  on  which  the  divisions  are  based,  are,  as  with  the  magneaaa 
species,  for  the  most  part  independent  of  the  water  present  in  the  compound 
Thus  in  the  Pectolite  Section,  excluding  the  water,  Pectolite  has  an  augite 
ratio  (Frankenheim)  as  well  as  augite  form.  The  same  is  true  of  Laumontite. 
So  also  Dioptase  and  Pvrosmalite  have  the  form  and  ratio  of  the  Beryl 
Group.  Again,  in  the  Calamine  Section,  Calamine  and  Prehnite  are  homceo- 
morphous  with  one  another,  besides  being  each  pyro-electric :  and  as  written 
above,  they  have  analogous  formulas,  ^ratio  1  :  1),  if  the  water  of  Calamine 
is  excluded  and  that  of  Prehnite  is  basic 

On  the  other  hand,  if  part  of  the  water  in  Apophyllite  be  regarded  a» 
acting  as  a  protoxyd  base,  the  formula  may  be  &^i*+2£L  The  ratio  of  in- 
gredients afforded  by  the  analyses  is  loSi,  sCs,  ifc,  lefi;  and  if  efi  out  of  the 
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Como<m<toi».— ^aS4-10S=Soda  19*8,  sulphuric  acid  24*8,  water  66*8.  Beudant's 
JSzanthalose  from  Vesuvius  contains  but  two  of  water,  (2fl). 

Occurs  at  Ischl  and  Hallstadt  in  Austria,  also  in  Hungary,  Switzerland,  Italy, 
Spain,  <bc  Abundantly  deposited  at  the  hot  springs  at  Carlsbad.  At  Kailua,  on 
Hawaii,  Sandwich  Islands,  abundant  in  a  cavern,  and  forming  from  the  action  of 
volcanic  heat  and  gases  on  salt  water ;  effloresces  with  other  salts  on  the  limestone 
below  the  Genesee  Falls,  Rochester,  N.  Y. ;  also  near  the  Sweetwater  river.  Rocky 
Mountains. 

The  artificial  salt  was  first  discovered  by  a  German  chemist  by  the  name  of 
Glauber,  and  hence  its  name. 

Taking  the  plane  It  as  2f,  the  axes  are  nearly  those  of  pyroxene,  becoming 
a:  b:  c=0-56445  :  1  :  08962. 


BOTRYOGEN.     Bed  Iron-vitrioL     Neoplase,  Beud.    Bother  Vitriol.    Pet  Sulfate 

Rouge,  ZHif. 

MonocUnic.    C^62°  26', /:  7=119°  56',  689 

0  :  li=152o  li' ;  a:b:  c?=0-9188  :  1  : 
1*5334.  Observed  planes  as  in  the  figure, 
with  ako  li  (on  acute  solid  an^le  of  base), 

1  (on  acute  edge  of  base),  and  ii,  O  :  1= 
113°  3r,  0  :  li=125°  31',  0  :  1=121°  4', 
/:.•  2=160°  54',  t2:i2=98°  16',  it:ii= 
141°,  O  :  |i=160°  80' ;  /  and  »2  verticallv 
striated.  Cleavage  parallel  to  /.  Crystals 
usually  small.  Often  in  reniform  and  bo- 
tryoidal  shapes,  consisting  of  globules  with 
a  crystalline  surface. 

H.  =  2— 2-5.      G.  =  2-039.      Lustre   vitreous, 
acinth-red ;    massive   varieties  sometimes  ochre-yellow ;    streak 
ochre-yellow,  a  little   shining.     Translucent.     Taste   slightly   as- 
tringent. 

Cbmpow/ion.— ^e»3'+8Pe3'-f86fi,  Berz.=(i^e»-|-t3Pe)§*+9fi=:^ulphate  of  prot- 
OTjd  of  iron  19*0,  ib.  of  peroxyd  48-8,  water  82'7=1(X).  Analyses  by  Berseliua, 
(Afli.  iv,  807): 

teS  ^dPeS  Ag3  CaS      £[  and  loss. 

1.  6-77  86-86  26-88  222  28-28=100. 

2.  6-86  89-92  17-10  6-71  81-42=100. 

B.B.  intamesoes  and  gives  off  water,  producing  a  reddish-yellow  earth,  which,  by 
using  the  reduction  or  ozydizinff  flame,  is  changed  to  protozyd  or  peroxyd  of  iron. 
Bemains  unaltered  if  kept  d^ry,  but  in  a  moist  atmosphere  it  becomes  covered  with 
a  dirty  yellowish  powder.  Partly  soluble  in  boiling  water,  leaving  an  ochreous 
residue. 

Occurs  at  the  copper  mine  of  Fahlun,  in  Sweden,  coating  gypsum  or  pyrites. 
Named  from  ffor^vt^  a  btmeh  of  gtapet. 


Color  deep  hy- 


CX)PIAPITE,  Haid,    Yellow  Copperas.     Basisches  Schwefelsanres  Eisenozyd. 

In  small  jgrains,  sometimes  consisting  of  delicate  hexagonal 
tables;  angles  undetermined.  Cleavage:  basal,  perfect.  Alao 
fibrous  and  incrostin^. 

Lustre  pearlj.     Color  yellow.    Translucent. 


9^A  VEBaamvT.  miseiiauxt. 


A5TH<:»SIDEIIITE.  EaunmMm. 

In  rafe  of  a  fibrons  stmctiire,  and  &«:»metimes  collected  into 
featLerr  flowers.     Reseml»les  Caoxene, 

n.  =  6*.>.  G.=3-6.  Color  ochre-yellow  and  yellowish-biown, 
fiomewbat  grarislL  Opaque  or  slightly  snbtraiislncent.  Gitqb 
quarks  with  a  steeL    Tougb. 

OompantU^n. — FeSi'+H=^iliea  6C»-4,  ^erDXvd  of  iron  $5-6,  water  4<l=10a  Ant 

yof  by  S'LiiedermniiD,  iPogg.  liL  t9t):  Si  eC'^iB,  P*  ^-&S»,  6  3>59=^*6«. 

B.B'.  be<.-om€'£  red'iufa-browD,  then  blaek,  and  foses  irith  difficulty  to  a  black 
m^n^tic  &lag.     DiisfrolTes  in  muriatic  aeid. 

From  tb^  prorinc'e  Mina^  Geraef,  in  Brazil.  wLere  it  is  associated  'with  magaetie 
iron.     Named  from  mt^^JU/^ter,  and  vu%fi,  xnm. 


\L  PECrOLITE  SECTION. 

APOFHVJJJTH     Pyramidal  Zeolite, /.    Te^selite,  i?rrtr«/<T.  Oxhaverite,  jBr«««t«r. 
I«hthyoi»hthal!nite.     Albin.  Wtrn.     Me60tyf»e  Ki»u:iit^e,  H. 

Diinetric.     O  :  1?  =128°  38' ;  a=l-2515.     Observed  planes :  0. 

a,  v2,iZ,  1.  i.  i,  iK  }?,    0:1=119^ S()\  0:^i=U7°  58',  1 : 1  (pyr.) 

=104°  '2\  (ba.s.j=121%  .7  :  ^'.S^lOl^  34',  ii  :  /i>=153^   26'.     Crys- 
4^^9  4-,j  tals  sometimes  nearly   cvlin- 

drical  or  barrel-shape.  Cleav- 
age :  0  bigbly  perlect ;  /leas 
so.  Also  massive  and  lam- 
ellar. 

H.=4-5— 5.  G.  =2-335, 
Haidinger,  a  variety  from 
Iceland;  2350,  Thomson; 
1-961,  from  Eadauthal,  R. 
Lustre  of  O  pearly ;  of  the 
other  faces  vitreons.  Color 
white,  or  grayish ;  occasion- 
ally with  a  shade  of  green, 

yellow,  or  red.     Streak  white.     Transparent — opaque.     Fracture 

uneven.     IWttle. 

Composition.— {ky  §i'-f  2l5,  (in  which  S'=Ca,  fe,  fi,  in  the  proportions  8  :  1 :  «) 
=^ilicft  52-7,  lime  260,  potash  4*4,  water  16-7,  (see  page  302.)  There  is  also  a rari- 
able  iiroju.rtion  of  fluorine  in  the  mineral,  but  its  relation  to  the  compound  is  not 
clearly  iim<l<;  out  Analyses:  1,  2,  Berzelius,  (Afhand.  vi,  181);  8,4,  6,  Rammdt- 
»>er^,  (2*1  Sun|>.  16,  and  3d  Sunp.  18) ;  6,  C.  T.  Jackson,  (this  Min,  Sd  edit,  p.  24»)  ; 
7,  K.  li.  Keokirt,(iVjn.  J.Sci.,  [2],  xvi,  84) ;  8,  J.  L.  Smith,  (private  communication): 
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reddish.  Streak  white.  Transparent — subtranslncent.  Fracture 
flat  conchoidal,  uneven  ;  of  massive  varieties,  splintery  ;  and  some- 
times earthy.     Brittle. 

Oompotition, — ^&5+8SlS-f6lt=Aliimina  87*18,  snlphuric  acid  88*68,  potash  11*84, 
water  18*00.  Analyses:  1,  2,  Cordier,  (Ann.  des  M.  iv,  206,  and  v,  208,  and  Ann. 
Gh.  Phjs.  iz,  71);  8,  Descotils,  (Ann.  d.  Mines,  i,  819);  4,  Berthier,  (Ann.  d.  Mines, 
£4],  ii,  469);  6,  Sauvage,  (ib.  [4],  x,  86) : 

*1         3  fc       Fe        fi        Silica 

1.  MtDor,  81*80    27*00      6*80     1*44      8*72    28*40=98*16,  Cord. 

2.  Tolfa, cry«<.,  89*66     86*49     1002     14*88  (and  loss),  Cord. 

8.  Tuscany,  40*0      86*6       18*8       10*6       =100,  Desc 

4.  Hungary,              26*0      27*0        7*8      4*0        8*2      26*6=100.  Berth. 
4.  Milo,  80*0       81*0         9*40     10*6       19=100,  Sauv. 

The  silica,  which  is  an  impurity,  amounts  to  60  per  cent,  in  some  yarieties.  B.B. 
decrepitates,  and  Is  infusible  both  alone  and  with  soda.  With  borax,  forms  a  od- 
orless globule.  In  a  matrass  yields  water,  and  finally  sulphate  of  ammonia.  When 
pulyerued,  soluble  in  sulphuric  acid. 

Met  with  in  crystals  at  Tolfa,  near  Ciyita  Yecchia,  in  the  neighborhood  of  Rome ; 
alBO  at  Musay  and  Bereghszasz  in  Hungary ;  on  Milo,  Areentiera,  and  Neyis,  Gre- 
oUn  Archipelago ;  and  at  Pic  de  Sancy,  France,  Dep.  Puy  de  Dome.  It  occurs  with 
volcanic  rocks.  The  compact  yarieties  from  Hungary  are  so  hard  as  to  admit  of 
bein^  used  for  millstones.  Alum  is  obtained  from  it  by  repeatedly  roasting  and 
liziyiating,  and  finally,  crystallizing  by  evaporation. 

JAROSITE,  Breithaupt,  Berg.  u.  HQttenm.  Ztg.  1862. 

Rhorabohedral.  E  :  i?=88o  58' ;  0  :  i?=124°  32'  ;  a= 
1-2584.     Cleavage:  basal.     G.=3-256.     Color  yellowish. 

aom/K>«i<ion,— Perhaps  fc3+4]^eS+6fl:r+3Pefi]  Ramm ;  fc§+4  PeS+9fi,  Gelb- 
eisenerz,  Ramm.  Analysis:  1,  Rich ter,  (loo.  cit);  2,  Rammelsberg,  (Pogg.  zliii, 
182);  8,  Scheerer,  (Pog.  xly,  188): 

9  I'e  Si  £:         ]!^a  £[ 

I,  JaroHte,  28*8        62*6  1*7         6*7*        9*2=98*9,  Rich  ter. 

.     %.   Gelbei9enerz,     82111     46*736  Ca  0*648     7*882     13*664  (<r.  of  Am. )= 

100*986,  RamnL 

8.  8oda'Capper(u,Z2'42      49*87  4*08        18*18=99*66,  Soheer. 

a  With  little  soda. 

The  potash-copperas  (Oelbeisenerz,  Yitriolgelb)  from  Bohemia  is  recognized 
by  Rammelsberg  as  related  to  the  Jarosite,  though  perhaps  not  identical  with  it 
Tlie  soda-copperas  is  similar. 

From  Baranco  Jaroso  in  the  Sierra  Almagrera,  Spain.  May  be  isomorphous  with 
alonite. 

WEBSTERITE.  Levy,  Duf.     Aluminite.     Hallite.    Subsulphate  of  Alumina. 

Reniform,  massive ;  impalpable. 

H.=l— 2.  G.= 1-6600.  Lustre  dull,  earthy.  Color  white. 
Opaque.  Fracture  earthy.  Adheres  to  the  tongue,  and  is  meagre 
to  the  touch. 

Compott^um.— 5l5+9H=Alumina  29*8,  sulphuric  acid  28*2.  water  47*0.  Anal- 
yses :  1,  Stromeyer,  (Unters.  99) ;  2,  Schmid,  (J.  t  pr.  Ch.  xxxii,  496) ;  8,  4,  Strom- 
«yer,  (loc  cit) ;  6.  Dufr^noy,  (Min.  ii,  1846,  806);  6,  Dumas,  ^ib.) ;  7,  Lassaifrne, 
(Ann.  Ch.  Phys.  xxix.  98) ;  8,  Marchand,  (J.  f.  pr.  Ch.  xxxii,  xxxiii);  9.  Backs,  (ib); 
10,  Wolff, (ib.);  11,  Marchand,  (ib.);  12,  Martens,  (ib.) ;  18,  Schmid,  (ib.)  : 
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B 

g 

1.  Hallo, 

20-268 

28-865 

ft.       " 

2t»^ft8 

28-26 

8.  Mori, 

80-98 

28-68 

4  NewhiivcD, 

29-87 

28-37 

6.  Lunel  VieU, 

2»-7a 

2846 

6»  Anleml. 

80'(M 

25-00 

*J.  Epernjiy» 

89-70 

80.06 

8.  a  of  Hftlle, 

8^60 

11-46 

9, 

37^1 

1222 

la 

88-81 

12-44 

11. 

36-00 

17-00 

12, 

8^-96 

14D4 

13. 

8617 

14-M 

46*^72=100,  StroTiiev«r 

46*34=1  Of),  Strom, 
46-76=U»0,  Strom. 
46'80=9»  »7,  Dufrtfnoy. 
47 110=1  OA,  Dtittifia, 
8»'94,  CaS  0-30=ltHj,  LaMai§Q«. 
48-60=09-76,  MArchAn<L 
49*18,  CiiC  l-00=Hi011,  BAck& 
47-07.  CaO  l-6**=irM>,  WolC 
47'2=lO<:v2,  MarchaiML 
60-fiO==l!>0,  Marten*. 
49-03^99-74.  SdiimiL 

Thu  fortnulA  of  the  axialysM  1  to  6^  (true  websterite),  is  SlS+dfi.    Th^  vtlKnin 
either  different  conipoundfi  or  impure  webaterite,     Bamtneleberg  sprites  Ihdr  190016' 
ttitioD  a*  follows,  pntting  W  for  the  abov^  formula : 
No.  7.  2W+Xl(fH). 

Nos,  8-10,  2W+a3tlfl*,  (^atl*S'+S6fl:.  MarehMd}. 
No.  11,  3W^-2^lflV  fl  (=Sl»§'^36a,  Marehand), 
Nos.  12,  13,  W-f3tlfi«,  (^atPi?-f  I6fl,  Marchftndy 
A  T»fi<jty  from  Buelgoet,  analyzed  by  B«rthier,  carresponda  to  2W-f-8XlH'. 
Fa«es  with  dtffipult3^     Easily  soluble   in   acids  without  effervescence.     Absoriit 
water,  but  does  not  fall  to  pieces.     At  lOO**  C  given  up  half  ita  water. 

It  ooeurs  at  Newhaven,  Soescx,  in  roniform  and  botryoidal  coQoretioiii,  tmbii' 
dm!  in  ferruginous  clay,  which  rests  oq  the  chalk  strata ;  also  under  eimilaf  eireun- 
Btanccs  at  Epertiay,  in  Lunel  Yteil.  and  Autenil,  in  France,  and  in  pUstio  elAj,iHll 
gypinm,  at  U&M  and  Mori  in  Prusua. 


PI980PHANE,  Bteitkimpt    Garnadofffite, 

Amorphous,  or  stalacdtic. 

H,  =  l*5.  G.  =  l  93^1*98.  Lustre  vitreous.  Color  pistachio-, 
aspara^nB-,  or  olive-greeu.  Transparent  Very  fragile.  Fracture 
oonchoidal. 

(Tprnpofilioffk^Erdmann  (Bchweig  J.  ixii,  104)  obtained  : 

3tl  Fe  B  » 

h  Oretn,         86  166     9*788     12-700     41*090    ^ngoc  andloit,  O^fTslOOC 

%.         **  86-801     9-799     12-4S7     41-7fK)  "  0-70V=:lf 

8,    y^Uaw,  6-799  40*060     11  899     40181  **  I'll  1=1001^ 

Probably  not  aatmple  mineral.     Perhaps  Noa.  1  and  2,  fl'^-f-l^fi.  and  No,  8,B? 

H-16lt.     The  relation  in  the  former  is  more  exactly  fi*§*-j-aon.     For  the  meal  part 

tnsolubla  in  water     Easily  soluble  in  muriatic   acid.     B.B.  becomoa   l>laek.     ui  •  J 

glass  tube  giveft  alkaline  water. 

Occurs  at  Garnadorf,  near  i^aalfeld,  and  at  Reicbenbaoh^  Saxon j^  an  a^nm  i 


LINARITE.  Brook€,     Cupreous  Anglesitc.    Cnpreous  Sulphate   of  I^mmI,  , 
Bleilasnr.     Kupfarbloi^path.     Linant 

Monoclinic.  C=7r  16' ;  /:  /{over  l^:)=61^  O  :  li=l40**  V, 
a  ;  J  :  <»— 04927  :  1 ;  t>5T45.  Observed  planes,  bs  in  the  annexed 
fipire,  witli  alfio  J/,  J/,  f/  and  2i,  on  the  acute  edge  between  Om4 
u,  and  the  lateral  plane  ii  (B.  &  M.)  O :  ti  =  U>2'*  4^/,  iV  ;  lt=l06*^ 
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35',  a  :  2^=128°  6',  ii  :  |i=96°  18'.  Twins:  composition  face  ii 
common ;  0  :  0'=154°  30'.  Cleavage  : 
very  perfect  parallel  to  ii ;  less  so  to  O. 
H.=2-5— 3.  G.=6-2— 5-5.  Lustre 
vitreous  or  adamantine.  Color  deep 
azure  blue.  Streak  pale  blue.  Trans- 
lucent.    Fracture  conchoidal. 

Cam/)o«ifi<wi.— l*bS+CtiS=Siilpbate  of  lead  75*7,  oxyd  of  copper  1^*8,  water  4*5. 
Analyses:  1,  Brooke,  (Ann.  Thil.  [2],  iv,  117,  1822);  2,  ThomBon,  (PhiL  Mag.  1840, 
Dec.  402): 

1.  Wanlockhead,        PhS  754        Cu  18-0        fi  4-7=:981,  Brooke. 


74-8 


19-7 


6'5=100.  Thomson;  G.=5'2187. 


In  the  blowpipe  flame,  it  affords  indications  of  copper  and  lead. 
This  mineral  occnrs  at  Leadhills ;  also  at  Rougkten  Gill,  in  Cumberland,  in  crys- 
tals sometimes  an  inch  long;  at  Linares  in  Spain,  and  near  Ems. 

Altbkkd  Forms. — Linarite  occurs  altered  to  Geruaite,  a  change  like  that  «f  Angle- 
aite  to  Cerusite. 
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BROCHANTITE.     Brochantit,  Levy.     Konigine,  Levy.     Krisuvigite,  Forehhammer, 

Trimetric.  /:  7=104°  10',  0  :  2i=147°  l^';a:t:  c?=0-3232  : 
1  :  1*2838.  Observed  planes  as  in  the  annexed  figure,  with  t2. 
ir  :  ^2  (ov.  zi)=114°  36',  Ii  :  It  (ov. 
il)=28^  8',  n  :  li=104o  ^,  21 :  2i 
(ov.  0)=114°  29',  il  :  21=90°. 

Cleavage :  il  very  perfect ;  /  in 
traces.  Also  massive  ;  reniform  with 
a  columnar  structure. 

H.=3'5— 4.  G.=3-8— 3-91.  Lus- 
tre vitreous.  Color  emerald-green, 
blackish-green.  Streak  paler  green. 
Transparent — translucent. 

Compontion, — 6uS+8Cufi[=0u*  S  fl*]=Sulphurio  acid  17*7,  protoxyd  ofcop- 

rr  70*3,  water  12*0.  Analyses:   1,  2,  Magnus.  (Pogg.  xiv,  141)  ;  8,  Forchammer,  (J. 
pr.  Ch.  XXX,  396);  4,  Berthier,  (Ann.  Ch.  Phys.  1,  860): 


s 

Cu 

2n 

Ph 

H 

1. 

Retzbanya, 

17182 

62-626 

8-181 

0-080 

11-887=99-856,  Magnus. 

2. 

" 

17-426 

66-985 

B-145 

1-048 

11-917=100-471,  Magnus 

8. 

Kruuvigite, 

18-88 

67-75 

12-81=99-44,  Forchhammer. 

4. 

Mexico, 

16-6 

662 

17-2=100.  Berthier. 

The  last  from  Mexico,  corresponds  to  (5u*S  fl*. 

Rivot  found  in  crystals  of  orochantite  of  a  fine  green  color,  which  afforded  a 
aUght  effervescence  with  acids,  S  194,  Cu  57*9,  fi  18-6,  with  Cu  5-0,  C  1-2.  fl  1-2= 
98-2.  Tlie  mineral  had  undergone  partail  alteration,  as  ehown  by  the  carbonate  of 
copper  present,  (Delesee's  Extr.  de  Min.,  Ann.  d.  M.  [6],  iii,  740). 

Kb.  fuses  on  charcoal  and  yields  metallic  copper. 

Occurs  in  small  but  well  defined  crystals,  with  malachite  and  native  copper,  at 
Katherinenburg  in  Siberia  -,  the  Konigine  waa  found  at  the  same  locality ;  also  in 
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TIm  rspf^  «liA£^  14  wLJ^  thift  ciz.«rfe]  is  luUe.  wax  be  f<gT€«u>3  bj  4B|Ppiig 
fb*  q^PwHxi^r.  ::i  k'lLir  iolctios  of  jtczl  Aritic.  Tli«  «bA&f«  ccoartc  in  a  lo»  of  1 
to  t  per  ^xe&t.  of  v&vsr.     Scd^  rorie'Les  do  &ot  ciidcrf<&  tbii  €&a»^     Dnfrescj 


lb«  .£4<af/n:%&  <yf  BcCzzof,  or  tL»  £^3  Z««!it«  of  Xd«lliD>n,  if  refar^d  bcrt  hj 
K.  J.  h^.rlin^  wlo  V/^d^n  it  izLp'irt  fro:z:  mixcri  ffili<o  'q-aortzj  aad  r«3aS«4  to  tbc 
rod  SK»iit«  of  rp«ftlA  *ziAlrz«-i  br  LIxl.  It  ftffor^icd  R«ldQf  ?i  i'-'iQ.  Si  15'4l.  <V 
t-1%,  F«  4  K>,  Mz  A£''2  Si&  ^'^^  fi  i:rr:=^-^  a  beSImt  mineral  from  FaUn 
▼i*M«4  HinL?<tr  Bi  ^>V'.  21  15^.  F«  1-r.  Ca  ev.  fi  11^=^7 v.;  vbile  b*  obtaiMd 
Cor  tbc  jEAtUon  z^Utt  Si  Mie,  iU  1q  47,  F«  4v^  Co  10<*.%  tL  11 


LE05HABDITE,  Aml 

Monoclinic.  /:  7=83*=  3-V,  and  96=  30';  O  : /=114^  QeaT- 
ige  parallel  with  /  very  perfect,  basal  imperfect.  Also  oolnmnar 
and  grannlar. 

H.=3 — 3-5.  G.=2'25-  Lnstre  of  cleavage  face  pearlv,  elae- 
where  vitre^^us.  "White,  sometimes  vellowish,  seldom  brownisL 
Sobtranslncent.    Usually  whitens  on'exposore  like  Lanmonite. 

Cbm&on^um.— sCo>i+4S]Si*-fl5l6[==f^ilieo  Mf»,  olnmino  S2-8,  lime  9'1,  voter 
H'C  £qaolly  oeor  the  onal^iei  and  onoJogoiu  to  the  fomraU  of  LatUDOiititc,  tf 
written  K^i*4-':i2lSi*+iffi,  m  vbich  B  consisto  of  Co  ond  fi  in  tbe  proportion  of 
S  :  1.  More  proboblv  the  ozTfren  ratio  for  the  bases  and  silica  is  4  :  9»  as  in  horm- 
Mcnde,  which  (taking;  lj!fi,=s^lica  dC-:!,  alumina  22^.  lime  9%  water  11-9. 

Analvsee:  1,  DeliTs,  (Pogg_^liz,  836,  389);  2,  Babo,  (ibid);  8,4,  G.  O.  Bancs, 
onder  tlie  direction  of  J.  D.  Whitnev,  (AnL  J.  ScL  [2].  xr,  44^>): 

5i  21  '         Ca  tL 

1.  56-12S  22-980  9-51  ll*641=irx),  Delila. 

2.  fjb-ifO  24-36  10-5M  12*8o=irr216.  Babo. 

3.  55-96  21-<»4  lOT*  lli»3=r99-42.  Barnes. 

4.  55-04  22-34  10-»'4  11-93=:1*9 -95,  Barnes. 

Delflji'  analysis  was  made  after  drying  the  mineral  at  1<X)°  cent. ;  dried  at  the 
ordinary  terai>eratnreit  gave  l'i'547 — 13-8- '7  water,  which  corresponds  to  tbeabore 
formula.     B.n.  exfoliates,  froths,  and  easily  melts  to  sn  enamel    Dissolres  in  aeida 

Prom  a  trachytic  rock  at  Schemnitz  in  Hungary.  Also  at  Copper  Falls,  Loke 
Saperior  Region,  a  variety  which  does  not  alter  on  exposure. 

CATAPLEIITE.     Eatapleiit,  Weibye  and  Sjogren,  Pogg.  Ixxix,  299. 

In  imperfect  prismatic  crystals  with  perfect  basal  cleavage. 

II.  near  6.  G.=2"8.  Lustre  nearly  dull,  weak  vitreous  on  surface 
of  fracture.  Color  light  yellowish-brown.  Streak  isabella-yellow. 
Opaque. 

C<mpo»ition,  —  B^i'+2Zr  5i'-f  6fl=<ift»+|Zr)5i*+2fl.  Analyses  by  Sjogren, 
(loc.  cit): 

Bi  Zr  a  *a  Ca  te  ft 

1.  46-83         2981         045         10*88         3'61         0*68         8*86=101*02. 

2.  46-62         29-38         140         10*06         4-66         0-49         9-05=101 -56. 

B.B.  in  the  platinum  forceps  fusoB  easily  to  a  white  enamol ;  with  borax  a  clear 
i^olorl'-^Hirln*"*;  Mno  with  cobalt  sohition.  Easily  soluble  in  muriatic  acid  without 
ifelutinizin^. 

Fi'oni  the  island  Lamb  near  Brevii^,  Norway,  along  with  zircon,  lenoophaas, 
iDosandrite  and  tritomite. 
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BORACITE,  Werner.    Borate  of  Magnesia,  P.     Borazit    Magn^sie  borat^e,  H, 

Monometric ;  tetrahedral.     Figs.  1,  53,  54,  and  the  following. 
Observed  planes  as  in  the  figures,  with  also  22  and  5f . 
Cleavage  :  octahedral,  in  traces.    Also  amorphous. 
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H.=7.  G. = 2-974,  Haidinger;  2-9134,  massive,  Karsten.  Lus- 
tre vitreous,  inclining  to  adamantine.  Color  white,  inclining  to  gray, 
yellow  and  green.  Streak  white.  Subtransparent — translucent. 
Fracture  conchoidal,  uneven.    Pyro-electric,  even  when  massive. 

{7oiiq»att<ton.— i[g^*=Boracic  acid  70*0,  magnesia  80*0.  Stromeyer,  (Gilberfs 
Annalen,  xlviii,  216),  Arfredson,  (K,  V.  Ac.  H.,  1822,  p.  92),  and  Rammebberg, 
(Pogg:  zliz,  446),  obtained: 


Boracic  acid, 
Magnesia, 


67 
88=100,  St 


69-6 
80-3=100,  Arl 


69-262 
80-748=100,  Ramm. 


A  compact  boracite  from  Stassfurthy  afforded  Karsten,  (Pogg.  Ann.  Izz,  667),  Mag- 
nesia 29*48,  boracic  acid  69-49,  with  1-03  of  carbonate  of  iron  and  manganese,  and 
hydrated  oxyd  of  iron.     H.=4-6,  6.=2-91. 

KB.  intumesces,  and  forms  a  glassy  globule,  crystalline  and  white  on  coolinff. 
Observed  in  beds  of  anhydrite,  gypsnm  or  salt :  in  crystals  at  Ealkbers  and  Schild- 
stein  in  Luneberg,  Hanover ;  at  Segeberg  near  Kiel  in  Holstein  ;  at  Luneville,  La 
Meurthe,  France :  massive  or  as  part  of  the  rock  of  the  Salt  Mine  at  Stassfurth, 
Prussia. 

RHODIZTTE,  O.  Rate,  Poggendorff's  Annalen,  zzxiii,  268. 

Monometric  and  tetrahedral,  like  boracite;  planes  1  smooth 
and  shining,  i  often  uneven.    H.=8.    G.=3'3— 342. 

B.B.  in  the  platinnm  forceps,  fuses  with  difficulty  on  the  edges  to  a  white  opaqae 
glass,  tinging  the  flame  at  first  green,  then  green  below  and  red  above,  and  finally 
red  throughout    With  borax  and  salt  of  phosphorus,  fuses  to  a  transparent  glass. 

Supposed  to  be  a  lime  boracite.  It  was  found  by  G.  Rose  in  minute  crystals  on 
red  tourmalines  from  near  Mursinsk,  Siberia,  and  named  from  *po6t^np,  in  alluaion 
to  its  tinging  flame  red.    The  largest  crystals  seen  were  two  lines  in  diameter. 


HYDROBORACITE,  Hen.    Hydrous  Borate  of  Lime  and  Magnesia 

Resembles  fibrous  and  foliated  gypsiun.    H.=2.    G.=l*9— 2. 


Color  white,  with  spots  of  red  from  iron 

60 


Thin  plates  translucent 
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waUt  27-7.     Analyse  by  AL  Hess,  (Pogg,  xxxi,  49): 

B  Ca  Jtg  fi 

L     49-922         18*298         UP4Sa         2«'830=10a 
2.     49-22  18-74  10^1  Sfi-SS^lOa 

B.B.  fuses  to  A  clear  glass,  tinging  the  Same  eliglitly  green,  and  not  b«eoaiig 
opaque  In  a  matrai^s  affords  water.  Somewbat  soluble  in  wat^r,  and  jieldiiig  a 
slightly  alkaline  reaction.     DiASolvea  eoaily  in  muriatie  and  nitric  acidi. 

Hydroboracite  was  firet  observed  by  Hess,  in  a  collection  of  Caucaaian  miiicfila 
The  specimen  wofl  fuH  of  holes  filled  with  clay,  coutaiuing  differeot  aalli.  li  Wtj 
be  ml^aken  for  gypsunii  but  is  readily  diatioguished  by  its  fuaibility. 


HAYESIKE.      Borate  of  Lime^  liayet.     Borocaloite.     BonaiirerkaXk    EydiO' 

boroealoit    Tixa. 

In  masses  having  a  globular  farm,  cr>nsiisting  of  interwoyeo 
fibres.     Opat^iie,  snow-'ttiiite,  silky,  and  having  a  peculiar  odor. 

OompmHon, — CaB*-Kfi,  Eayes^Boracic  aeid  45'9B,  lime  18  45,  water  UiR 
ABilyaet :  1,  A.  A.  Kayes«  (Anu  Jour,  Sci.  [2].  xriii,  96) ;  2,  Bechi,  (ih^  xvii.  l»): 

fi       6a       a 

1.  Peru,         4611         18^89         86'nO=ino. 

2.  Tuscany.  61 -186       20-850       28'26*>=l(j0. 

Hayes  abaenrea  in  Am,  J.  ScL  xriii,  95,  July,  1864,  thai  the  pure  mtneral  <lo«i 
not  contain  soda,  and  the  soila  ju  the  following  analyses  he  attributes  to  smptirtti**. 
CJlex  obtained,  {Ann.  Ch.  u.  Pharm.  Ixx,  49),  Boracic  acid  49  6,  Hnie  l&l^,  soda  8^. 
water  26  8 ;  and  A  Dick,  (Phil  Mag.  [4],  vi,  60),  Boracic  acid  (by  loss)  46  4f, 
14-82.  soda  8  22,  potash  n-61,  BQlphnrio  acid  1  10,  NaCl  2*86,  sand  1V32,  /  and  P ) 
tJlex  gives  the  fonnula  ^Ta,  2Ca,  sB-floll,  (Named  Uhxitt  in  last  edition  of  tiui 
work,  on  the  ground  of  a  Buppi>8ed  difference  in  composition  from  the  Ilayesiae). 

Oconi-fi  over  the  dry  plains  near  Icpiiquo  in  Soutberu  Pern,  in  white  rvaiforn 
masses,  from  the  size  of  a  ha^Ienut  to  that  of  a  jHitato,  where  it  is  called  Him;  tilt 
rDa.«se§  eonsiat  of  interwoven  silky  fibres  which  rapidly  absorb  wat#r,  a^id  hsrs 
a  slightly  saline  taste.  It  is  aasociatcd  with  Pickeringile.  Tlie  mineral  analyiei 
by  Profeseor  Bechi  forms  an  incrustation  at  the  Tuscan  lagoons. 


Uii>e 


BORAX. 
646 


/rv!7~ 


Tincnl.     Pounxa*    Swaga.     Zala,     Borate  of  Soda. 

Monoelimc.  6'=  73°  25',  /:  /-87%  ( 
132^^  W\  a:i:L'=0  4906  :  1  :  0S095.  Ob-j 
served  planes  as  in  the  annexed  figure^  with  abdj 
4t.  O :  /^7S*>  40'  and  101^  20%  O  :  1=139M 
m\  O  :  2=115^  53\  0  :  4i  =  lU^  51  J,  O  :  rt=  | 
m\  a  :  /=133^  30'.  Cleavage:  it  perfect;  / 
less  so;  ii  in  traces-  Plane  of  competition  ii ;  0  : 
:  0=14G°  50'. 

n,  =  2— 2-5.  a=l-7ie.  Lnstre  mUemm^ 
rc^sinnwR;  soni et hi ies  earthy*  Color  white  ;  m'me- 
tinH»a  grayish*  bluii^h  or  greenish.  Streak  y^ldu^ 
Translucent  —  ona<ine.  Fraetnro  conch  '^^ 
Rather  brittle.    Taste,  sweetish-alkaline,  U 

atMP^pe«»«»o«i.»jraB*'f  1  lilt =Boracic  88-68,  soda  16 '26,  water  47*17.     liB^  cjuiil 
up.  and  iiflt^r^nrdA  tu^vH  la  h  Ininspiinuit  ^dcibule.  cHHed  the  glasa   of  borax.     U  is 
solubK  iiiwftfcr;  tho  Muliiiinn  ^  Ijiin^r^  vt<k;«  t'«blc  Idue*  to  fntwns.      With  floor «pir 
and  bisulphulc;  tif  potai»L,  it  i;olor»  ihc  llamv  uround  the  fH»wder  a  <l«ftf  gneB. 


"-t-J; 
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Borax  was  originally  brought  from  a  salt  lake  in  Thibet.  The  borax  is  dug  iu 
masses  from  the  edges  and  shallow  parts  of  the  lake,  and  in  the  course  of  a  snort 
time  the  holes  thus  made  are  again  filled.  This  crude  borax  was  formerly  sent  to 
Europe  under  the  name  of  tincal,  and  there  purified.  It  is  now  extensively  made 
from  the  boracic  acid  of  the  Tuscan  lagoons,  by  the  reaction  of  this  acid  on  car- 
bonate of  soda.  It  has  also  been  found  at  Potosi  in  Peru,  and  in  Ceylon.  It  occurs 
in  solution  in  the  mineral  springs  of  Chambly,  St  Qurs,  Ac,  Canada  West,  (Hunt, 
Logan's  GeoL  Rep.'1863). 

This  salt  is  employed  in  several  metallurgical  operations  as  a  flux,  is  some- 
times used  in  the  manufacture  of  glass  and  gems,  and  extensively  in  the  process  of 
soldering. 

Prof.  Bechi  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan 
lagoons,  which  afforded  B  48-66,  STa  19*26,  fi  87-19=100,  giving  the  formula  SfaB' 
-fefi,  (Am-  J.  Sci.,  [2],  xvii,  128). 

LAGONITE. 
An  earthy  mineral  of  an  ochreous  yellow  color. 

Compotition. — ^FeB*+3fi=Boracic  acid  49-6,  peroxyd  of  iron  87*8,  water  12*7= 
100.     Analysis  by  Prol  Bechi,  (Am.  J.  Sci.  [2],  xvii,  129) : 

B  47-96,     *e  36-26,    fi  1402,     Stg,  Ca  and  loss  1-77. 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons. 


LABDERELLITE,  Beehi. 

Very  light,  white  and  tasteless.  Appearing  under  the  micro- 
scope to  be  made  up  of  minute  oblique  rectangular  tables ;  M:T= 
110°,  Amici. 

Composition,— KE*0'&*+4tL.   Analysis  by  Prot  Bechi,  (Am.  J.  Sci.  [2],  xvii,  180) : 

B  68-666,     NH*0  12-784,    fl  18*826. 

Dissolves  in  hot  water,  and  is  transformed  into  a  new  salt,  represented  by  the 
formula  NH*0B«+9]aL 

Occurs  at  the  Tuscan  lagoons. 

W.\RWICKITE,  Shepard,  Am.  J.  Sci..  xxxiv,  818,  xxxvi,  86.— Enceladitej  T.  S. 
Hunt,  ib.,  [2],  ii,  80. 

Monoclinic  ?  /: /=93° — 94°.  Usual  in  rhombic  prisms  with 
obtuse  edges  truncated,  and  the  acute  beveled,  summits  generally 
rounded ;  surfaces  of  larger  crystals  not  polished.  Cleavage  : 
macrodiagonal  perfect,  affording  surface  with  vertical  striae  and 
traces  of  oblique  cross  cleavages. 

,  H.=3 — L  G.=3-188,  Hunt.  Lustre  submetallic  pearly  on 
cleavage  surface  to  subvitreous ;  often  nearly  dull.  Color  dark  hair- 
brown  to  dull  black,  sometimes  a  copper-red  tinge  on  cleavage 
surface.     Streak  bluish-black.     Fracture  uneven.     Brittle. 

Composition. — Essentially  a  borotitauate  of  magnesia  and  iron,  with  over  20  per 
cent,  of  boracic  acid.  Smith  and  Brush,  (Am.  J.  Sci.,  [2],  xvi,  29;J). 
Yields  water.     B.B.  alone  infusible,  but  becomes  ligiiter  in  color;  with  borax  a 
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1.  BatzbuiyA, 
%  LimlNirg, 

4.  hm^Ms, 
ft.  NerUchinsk, 


6.= 
6.= 


1164, 

1-871, 


lOHIEAIiMFy. 

Bi  &        H 

25-0  68-S  4-4  =«T-7. 

iS-S  64*6  l(hO  sslOO^BcHliMr. 

9S-8  66-8  10«  =100^  Thonw 

86-S8  6S-86      f  DV,  11>  2't0=100. 

86-96  66*66      g-tSsdOO,  Hemuim. 


Other  analyMs:  K.  Monheim,  J.  £  pr.  C!h.  zliz,  619;  &  Sehmidt*  (px  li,  M). 

When  polTerized,  H  diMolree  in  hefted  eahthiirie  or  noruitie  aeid,  and  the  loli- 
tion  geUtinixee  on  cooling.  In  a  mntraee  yields  irater.  B.B.  deerepitotee,  loMiili 
transparency,  intmnesees,  and  emitcEa  creen  phosphoreseent  li^t ;  fosilila  witkW- 
ealty  on  the  edges  on  chareoal ;  with  Borax  melts  to  a  elear  guaa.  whiA  doas  afll 
heeome  opaqne  on  cooling.  Swells  np  with  soda  and  affrada  with  diflkolty  fi^Hi 
of  line ;  with  cobalt  solution  becomes  at  first  green,  then  lig^t  Una  on  the  5^6*^ 
and  shows  signs  of  fusion,  while  the  bine  color  extends  into  the  vnfbsed  pevtiea. 

Calamine  and  Smithsonite  are  nraally  ftrand  sssoeiatad  in  Teina  in^eakanMi 
roeln  accompanjriag  ores  of  blende,  iron,  and  lead,  as  at  Aiz  1*  CSiaDaUa,  Baibil 
Bleiberg,  Iserlohn,  Tamowits,  Olkoez,  Miedzanagora,  Betsbanya^  and  MeadipHilK 
Ac.  Pseadomorphs  imitatire  of  calcareons  spar  are  common  in  Derbyshire,  sal 
also  at  Schenmitz  in  Hungary.    Imrae  crystals  hare  bben  found  at  Kertachinsk 

In  the  United  States,  it  occurs  wiw  calamine  in  Jefferson  eoantv,  Miasoafi ;  sht 
at  the  Perkiomen  lead  mine,  and  in  a  lower  Silurian  rock  two  milea  firom  BetUs' 
hem,  at  Friodersville,  in  Saucon  ralley,  abundant  and  extensively  worlwd ;  cs 
the  Sus(|Qehanna,  opposite  Selimsgrove ;  abundantly  at  Austin's  mines  in  Wythe  Oa, 
Virginia. 

Altbrxd  Forms. — Calamine  is  sometimes  found  altered,  by  snbstitation,  to  qunta 


PREHNITE,  Werner.    Eoupholite.    Edelith.    Chiltonite, . 

Trimetric.  7:  7=99*^  56',  0 :  It =146°  lli' ;  a :  &  :  c=(H«HHB 
:  1  :  119035.  0  :  |X=153^  20',  0  :  §i=13#  62^,  O  :  2=119" 
45',     0  :  6=100°  47',  O  :  6t=106°  30',  I:  n=130°  2'.      Clear- 
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ago  :  basal,  distinct.  Tabular  crrstals  often  unit^  by  O,  making 
broken  forms,  often  barrel-shaped.  Reniform,  globular,  and  etaf 
actitie  with  a  crystalline  surface.  Structure  imperfectly  colum- 
nar or  lamellar,  strongly  coherent ;  also  compact  granular  or  im- 
palpable. 

Ii.=6— 6-6.  G.=2-8— 2-963.  Lusta-e  vitreous;  O  pearly. 
0*>lor  light  green,  passing  into  white  and  gray ;  often  &dee  on  ex- 
posure. Subtransparent — translucent;  streak  uncolored.  Frac- 
ture uneven.    Somewhat  brittle.    Pyroelectric. 


ANHTDBOXTS  FHOSPHATES,  ABSE3TATE8. 
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O :  i=157°  5'. 
:^     ^  :  2=120°  36'. 
.        0 :  4^=105°. 


0 :  3§=110°  3'. 
(? :  12=143"  47'. 
0 :  22=124°  30'. 


0 :  42=108°  51. 
1  :  3j=149°  37'. 
1  : 1  ^yr.)=142°  20'. 


J  Descloizeanx  makes  1 :  1=142°  15',  and  0  :  1=139°  45'.  Cleav- 
a^ :  O,  imperfect ;  /,  more  so.  Also  globular  and  reniform,  with 
a  fibrous  or  imperfectly  columnar  structure ;  also  massive,  structure 
granular. 
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Obserred  Planei. 

H.=5,  sometimes  4-5.  G.=3-25.  Lustre  vitreous,  inclining  to 
Bubresinous.  Streak  white.  Color  usually  sea-green,  bluish-green ; 
often  violet  blue  ;  sometimes  white;  occasionally  yellow,  gray,  red, 
and  brown  ;  none  bright.  Transparent— opaque.  A  bluish  opal- 
escence sometimes  in  the  direction  of  the  vertical  axis,  especially 
in  white  varieties.  Cross  fracture  conchoidal  and  tmeven.  Brittle. 

Cbmponrton.— Ca"P-HCa(Cl,  F)=Pho8phopic  acid  42-26,  lime  60-0  flnorine  8^7, 
ealeiura  8*97  ;  or  phosphate  of  lime  92*26,  and  flnorid  of  calcium  7*74,  with  OaCl 
sometimes  replacing  part  of  the  flaorid.     According  to  G.  Rose,  (Pogg.  ix) : 


Phosphate  of  lime, 
Chlorid  of  Calcium, 
Flaorid  of  Calcium, 


G.: 


Saamin, 

Cabo  d«  Gata, 

Ar«nda1, 

Orelner, 

Nonmy, 

Spnln. 

Norway. 

Tyrol. 

9118 

92-066 

92-189 

92-16 

4-28 

0-886 

0-801 

0-16 

4-59 

7-049 

7-01 

7-69 

=8174  G.=3-285 

G.=8194  G.=8176 

St.  Gothard, 

.Tyrol. 

92-81 

trac« 

7-«9 

G.=8-197 


1. 

2. 

8. 
4. 


Other  analyses  :  1,  Rammelsberg;  2,  Weber,  (Monatsb.  Preuss.  Akad.  1861,  178); 
8,  0.  A.  Joy,  (Inaug.  Diss.,  46);  4,  T.'lL  Henry,  (PhiL  Mag)  : 

1?  Ca  Ca  a         F 

Schwarzenstein,    42*68  49*66  4*06  0*07    8*68.  Rammelsberg. 

Snarum,                 41*64  68*46  2*66       f    Fe,  ^, 'i' 1  "79,  Weber. 

Faldige,                 48-01  66*24  0*06       f    Fe  0*09,  Joy. 

Huel  Franco,        41*84  6838  ~^osb;  2*82, l>*e,  ftn,  2*96,  Henry. 

Weber^s  analysis  corresponds  to  90*66  per  cent  Oa' 1^,4*17  Ca  CI,  8*07  CaF. 
Bischof  has  found  magnesia  in  some  apatites.  The  JSupyrehroUe  of  Emmons  (a 
compact  concretionary  subfibrous  variety)  afforded  C.  T.  Jackson  the  constituents  of 
apatite,  with  only  the  impurities  f  e  2*00,  CaC  2*77,  fi  0*6a     G.=::3*068. 

B.B.  infusible  alone  except  on  the  edges ;  ^ves  the  test  of  phosphorio  aoid, 
With  biphosphate  of  soda  or  borax  fuses  without  difficulty  to  a  glass,  which 
on  cooling,  has  a  crystalline  structure ;  also  fuses  if  mixed  with  carbonate  of  iron ; 
dissolves  slowly  in  nitric  acid,  without  effervescence.  Some  varieties  are  phoiphor- 
«8cent 

Apatite  usually  occurs  in  crystalline  rocks.    It  is  often  found  in  veins  in  gneiss 
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or  micA  slate,  and  purticnlarly  those  containing  tin  and  iron  oro*;  ftUo  iii  CfiaAf 
limestone.  It  \»  aoms times  met  wtth  in  serpentlno,  and  occaflioiuilljr«  m  tt fi^il^ 
10  ancient  volcanic  rocka. 

Among  itj  localities  are  Ehrenfriedersdorf  In  Saxony,  ScliwaneoaUit  mik 
Pfit^icli  ia  the  Tyrol;  Aniberg  in  Bavaria  ;  Zlnnwald  and  i^hlackeQwald  in  Bijlicaai; 
Caldbeck  Fell  in  Cumberland,  Devonshire  ;  St  Gothard  in  Switzerlaiid.  Tb«  ^ricfr 
ifth-btue  variety,  called  morotitt,  occurs  at  Areadal  in  Norway,  and  Panr**.  F^Elxri. 
Tf»t*  avparaffu*  ttane  or  tpargeUtein  variety,  which  is  obtained  at  Zill  r 
Tyrol,  and  Villa  Rica,  Spain,  is  translucent,  and  bus  a  wine  yellow-coJ 
bedded  in  talc.  The  photpkoriU  or  massive  radiated  varietiee  ara  mostty  oi>uid<^ 
from  Estremadura  in  Spam,  and  Schlackenwald  in  Bohemia. 

Large  crystals  of  apatite  are  Totuid  to  St  Lawrence  Coanty,  Now  Torlc»id  vkttt 
limestone,  along  with  seapolite,  sphene,  ^o.  One  crystal  from  Ral>ituion*i  Isni.  ii 
Hammoad,  was  nearly  a  foot  in  len^h,  and  weighed  eighto«&  poiuda  Tk 
prisms  are  frequently  well  terminatedl  Also  in  crystals  about  a  mile  woS^ 
east  of  Gouvernenr,  and  two  miles  north ;  and  also  in  Rossi e,  with  spheM  tad 
pyroieoo,  two  miles  north  of  the  village  of  Oxbow,  Also  on  the  bank  of  VrosBSi 
akc,  Jt^tferaun  Go,,  lu  white  litnestooe,  fine  green  prisms  from  half  t4)  five  ia^ 
long;  Sunford  mine,  Eaat  Moriah,  Essex  Co«,  in  magnetic  iron  ore^  wUieb  isoA* 
thickly  studded  with  six-sided  prisms ;  also  at  Lon^  Pond,  Eaaox  Co.  ;  tmar  Edtffflk 
Orange  Co.  in  pnams  from  half  an  inch  to  twelve  inches  long«  of  abHcht  m" — ^ 
green  color,  imbedded  in  white  limestone ;  and  in  the  satna  re^oa,  bltsOk  i 
green,  and  grayish  white  crystals  ;  two  rnile^  sonth  of  Amity,  emanild  and 
green  crystals;  at  Long  Pond,  Essex  Co..  with  garnet  and  idocrase ;  at  Qr«««fiR 
Saratoga  Co.,  St  Anthony's  Noso,  and  C^rlacr  s  Hook,  lesa  inter««tiag;  9dsttm 
mararaillated  (^««/)i/r<;Aroi^r)at  Crown  Point,  Essex  Co.,  abont  a  mile  souUi  ofEl* 
muudAville ;  at  Uurdstown,  Essex  Co.,  where  a  shaft  has  been  sank  and  the  aptlAi 
mined ;  masses  brought  out  weigh  occasionally  two  hundred  poiinda,  aad  sow 
cleavage  prisms  have  the  planes  three  inches  wide.  In  New  Hmmj^hiM^  trpiA, 
often  large,  are  abundant,  four  miles  south  of  the  north  village  iii««tiaf^lMiBi 
Westmoreland,  in  a  vein  of  feldspar  and  quartz,  in  mica  slat«,  along  willl  wt 
lybdciiite;  some  fine  crystals  at  Picrinoni.,  N.  II.,  in  white  limcistone  on  the  tta4tf 
Mr  Thomas  Cross.  In*  J/atii«,  on  Long  Island,  Blue-hill  Bay,  in  reina  tan  PMftfl 
widcr  ioti^raecting  granite.  In  Mattachujtetti,  crystals  oceastooaUT  six  tii^Mili^ 
ai'o  obtained  at  Norwich,  (northeast  part),  in  gray  qiiartx;  at  Bolton  aboadtfl^ 
the  forms  seldom  interesting;  also  sparingly  at  Chesterfield,  Chester,  i%tnrhrid|^ 
Hinsdale,  and  Williamsburg.  In  PsitiMryivanta,  at  Leiperville,  Delawaf«  Ca«  u 
Bucks  Co.,  three  miles  west  of  AttleWro.  Apatite  has  also  been  found  near  Bdi 
more,  Martfland;  at  Dixon's  quarry,  Wilmington,Z><^/<i*Mrf,  of  a  rich  bine  oolor ;  oi  tfci 
Morris  Canal,  near  Suckasnny,  N.  J,,  of  a  brown  color,  in  massive  magiiali«  pyfHsi; 
PhoiJiphAtc  of  lime  in  nodules  occurs  in  Silurian  r(»cks  in  Canada  and  abawlsf^ 
whicl)  are  supposed  to  be  coproHtes ;  at  Burgess,  C'.  W.,)n  large  green  eryvlab;  tf 
Grand  Calumet  in  calcite,  in  delicate  blue  crystals  ;  in  trap  of  8t.  Norbarly  C  K..i* 
transparent  amethyst,  rose,  or  colorless  crystals,  some  one  inch  long,  aad  i 
in  diameter. 

Apatite  was  named  by  Werner  from  trsrstk*.  to  dec«ie9,  in  allusion  to  th«  i 
of  the  older  mlneralo^sts  with  regard  to  the  nature  of  its  many  variciiaa 

The  F$eud(mpalU0  is  an  impure  apatite;  analysis  by  Eammelsl^rg,  J.  pr.  CImv^ 
Iv,  486. 

Tlie  talc-apatU€  of  nermann,  (J.  t  pr.  Ch.  xxxi,  101),  is  from  chlortla  slate  k  Ai 
Behiscbimskian  mountains  near  Slatoust  It  contains  Lime  S7*&0,  nacncda  T^i 
phosphoric  acid  S9 '1)2,  sulphuric  acid  210,  chlorine  0-91,  ^uoririe  BwjS  iom  tlt^ 
oxyd  of  iron  I  CM),  insoluble  9'6o=lO0,  wlience  the  formula  »  Ca'  r+Mg*  vl  ftf 
from  the  variety  of  its  constituents  and  the  large  per-centage  ^f  inauluble  bigr^ 
ents,  Ber«elius  suggests  that  the  magnesia  may  possibly  com*'  from  th«  gangva  fl.» 
2-70 — 2-75.     In  siz^ided  crystals,  grouped  or  single. 

AtTxaiD  Foana'-'The  OtUoiii*  of  Bromets  is  supposed  to  li«  apatita  whi«h  Im 
becotne  «»arthy  in  appearance,  and  lost  its  fluorine  and  chlorine,  (Ann.  Ch.  l*kifiB.. 
Uxix,  I).     It  has  a   compact  texture  like  lithographic  aUMie,  or  elsia  ia  •artb|,  s»J 
adheres  to  the   tongue.     G.==2  89,     C<imposition,  Ua'  r»     Analya«it :    1,   Br»inrt<»  j 
eompaet  part,  (loe  cit);  2,  R«it«,  earthy,  (ih);  ;\,  Ewald,  lnt<tnnodiaU  part,  (ihUf 
4,  0.  Beaanex.  (Ann.  Ch.  Pliarrn.,  Ixxxlx,  221):  ' 


1 

1 

ANHYDROUS  rnosPHT 

Fes,  arsenates.                    B99 

1 

ft  Mmtiftii, 

B. 

4*  Amberg, 

P          Oft        Si       Fe      3tl 

86-88     49-11     4'50     185     ui>3 
87'41     49-24     2*75     2-78     1-26 
3716     48*20     %m     2-31     irnce 
42-00     4816     4-07     1'66     

ilg       t.        iSTa      0        ft 
0-47     0^6     0  62     1*81     2-28=  9«»,61 
0*79     0-81     0*46     2-84     3-46=101  28 
1-85     0-78     0-4S     2 '56     S  68=  S>8'80 
0-76     0-04     0-02     221     1-81— lOlDa 

^9 

From  near  Haniiu  Wtweeo  Ostheira  and  Eichen^  and  ako  from  Amberg  in  th« 
ErjEgebirge.     Occurs  in  altered  dolonite. 

Wine-yellow, 


ORYPTOLITE,  W6Min;  adtting.  gel  Anzeig.  1846,  19»  and  Foggvndorffa  Annalen, 

IxTii,  424. 

Ib  aciciilar  hexagonal  pristns.     G.  about  4 
transparent. 

OompoiiiioH, — Oe^P,  in  which  the  ceritini  is  part  didymium^sProtoxyd  of  ceriizm 
69*4,  pnoaphoric  actd  30"6.     Analyiia  by  Wobler;  (loc.  cit,): 

Oxyd  of  cerium  78-70,  protoxyd  of  iron  rsi,  phosphoric  a<jid  27-87=102*68. 

The  excess  ia  owing  oa  mipposed  to  a  change  of  the  prutoxyd  of  oertuxn  to  per- 
oxyd.  Solnble  in  concentrated  anlpbtinc  acid.  Not  altered  hj  a  moderate  eal- 
eination. 

Occurs  In  the  green  and  red  apatite  of  Arendal,  and  distiDgniahed  on  putting  the 
i^atite  in  iJilnte  nitric  Eicid ;  constitutes  2  or  8  percent,  of  tlie  masfl;  h  was  ff>ujid 
eapeciuHy  in  the  red  apatite,  or  in  reddiisli  points  of  the  green^  and  aaaociated  with 
particles  of  mngnetic  iron,  horuhlenfie,  and  another  cerium  ore  of  a  hjai'inth-red 
color, supposed  to  be  oionazite^  This  minernl  was  looked  for  in  the  yellowish 
apatitea  of  Siiarnm  without  success.  Occurs  alao  with  apatite  in  the  Tyrol  (f) 
gained  from  tpvwrot,  concealefl 

It  has  been  suggested  that  Cryptollte  is  a  cerium  apatite. 

PHogPHocaaiTB,  K  Walts,  Quart.  J,  Chem.  Soc.  July  I.  1849,  ii,  181. — ^The  phos- 
phocerite,  ae  reeogniieed  by  Mr.  Watte,  ha»  th«  composition  cftHcntially  of  the  cryp- 
tolite,  but  18  said  to  differ  m  crystalline  fonii*  According  to  Wtitta  and  Chapman, 
(loo.  cit.  p.  164)»  the  form  is  proliably  dimetrio;  yet  os  the  cry<*tala  of  both  thii 
sp^H>ies  and  the  cryptolit*  are  niic rose o pic,  the  two,  as  observed  by  Chdpmaii.  may 
yet  lie  brought  toj^ether.  They  oecnr  as  a  grayish  yellow  powder  along  with  the 
cobttU.  ore  of  Tnnaberg,  and  are  associated  with  dark  purple  crystals  of  another 
kind  and  dodeeahcdral  form,  (Fe^*|,  which  are  strongly  magnetic.  The  cry  fetal  line 
forms  most  common  in  the  powder  are  an  octahedron  and  a  square  or  re<-tangtilar 
prism,  terminating  in  a  four'sided  pyramid  parnliel  with  the  lateral  planee,  reaem* 
Dling  fig,  382,  under  zircon.  G.=4-78.  H,=6-0 — 6  6.  Colorless  or  pale  eulphur- 
yellow.     Ltistre  vitreo- resinous  or  udumantine. 

Compontion. — (Ce,  La,  I>fY,  Anal^^sis  by  Watte,  (I  oc.  cit.):  Protoxyd  of  cerium, 
lanthanum,  did^mium  67*38,  phosiihoric  acid  29*66.  oxyd  of  iron  2"V6=100. 

Tlie  oxyd  of  iron  and  a  little  cobaU  detected  are  probably  impurities.  B.B.  ae- 
cording  to  Chapman,  it  Titrifies  partially  on  the  edges»  tmgtng  the  flame  at  the 
•ame  time  slightly  green.  Affords  the  reaction  of  phosphoric  acid  and  also  of  ce- 
rium, producing  however  with  borax  and  salt  of  phosphorus  a  glaee  which  is  pale 
violet-blue  when  cokl,  cither  due  to  the  presence  of  dtdymium,  or  a  minute  portion 
of  oobalt  ore. 

[The  analysis  of  cryptolite  gives  more  nearly  the  oxygen  proportion  of  2  :  8, 
corresponding  to  10  of  Ceand  8  of  P.] 

ZWIESELITE,  Br€iL     Phosphate  of  Iron  and  Maaganeee.    Eisonapatit,  FurkM, 

Hexagonal?  Supposed  to  be  isiomor(>bons  with  Apatite,  Occurs 
in  crystalline  masses.  Cleavage  :  distinct  in  three  directions,  but 
imperfect. 

II.  =  5.  G»=3*97.  Lnstre  greasy,  color  clove-brown.  Streak 
grayish-white.     Fracture  uneven  or  imperfect  concboidaL 


Kmnmecrc^    Iil  czapeflaa«tbrn]i&.  i.  ^^  jIbd  £.  3Z.  3&    Cksr- 

gRfmiftti*  7-^)wiDB&«  tir  RftiixsoHsriiQe;.  Screak  wtuq&.  TrsnscB: 
— tLesaeij  -jOflirxft.    FneoiEe  sibisuxcniniiaL  mieviea.    BicicsiL 

Ctmpnmtiam -Sa^-r4£SP-4£=aIia  1^^  auimma  iS-l.  «m^  I-tiL  v«v 

(Tilfc  '^fME:  M*-^ :      _ 

S       £      C»     S*      ft 

1^  Co^ASRidE,  »-*)T    32ri3     1317    irf  " 

4.  ftMntf<CmMiir»yJ»i»»    »*!•)     I4-«    7-1 

lLi:7vtL£.iML0.2sSr3»f.i3L^i    M^)3     I^       7^41    f^K  % *T-^ff.  1 4  it     J'J  JUl 

vidL  'fidUaUty  ia  smrucbt  aoiL    Tiiws  Aon*  T-dla v. 

A«  Tjvnl ;  vmp<!Jii&#iniI  cryxab  ««rar  bL'DqnuMvMifcin*  ^  Kxlp«&nek  Kk 
d«m  Fsrs^  jp»fu«fmll7  apMive.  and  aofn^cfmif  dLn«  or  bar  rn4fcM  tkrwiich.  Othtf 
hftifituw  ftr«  ft&ft  FarfM  kunifa.  WiAOii :  "ibt  TnusatEU:*  wft«K  it  •Mean 


y^vTiTiT,  Ir.  '>v.nrs  ia  finii  «>^  lpibl  ic*;  aji'i  as  Jji>ir*^«fia!rf  ia  ^-s  H*ra.  ia.  slTtf 

S«v  i4r«t7 ;  LA  ^P^*^  ''^*'  1  ooktfi^  W«i6ek«st«r  Co..  5.  T..  •  £  S>  ;  as  F«r?T. 
Mjun^  v;r,h  Af^^fftjiitt*,  ia  cTMiucaa* ;  ACoiuiAac  in.  fia4  trju^mlA.  ^mk  pcdkaiu. 
4Atlw>Ut4,  AA^  »jhAA  «pAr  m  tA«  LaJu  7Gp-^*>r  ntcit^a  :  u  tk<  nkc^ii^  -iiftite  <cf  ftf.  tf 
OypfiitT  FaIU  AA'i  A4vthweAft«RL  ixiia«9.  Aa-i  a:  MiiekipcMi£oCf<ar  £«lAa«i,  .  font  i-i . 
AA/i  *j«k>  Af.  fAh^  miA4A  A«<  aov  vorkeil 

T>i^  AAm^  ^^jM/^nntf  it  from  «»«>«w,  bmoI,  And  Alloiitf  ao  hi  v-mx  «I«^«e;<«  p«v«r 
frl^^ft  h^At^i  or  mW-j-wL 

K^»4»^^kiu  fA  Weibje,  tob  Borek  ac*!  Berlin.  (Pqcje.  Lkziz.  IS»«,  bAi  tb«  too- 
yrkitUfU  fA  XhtHfiokti^  MtkA  Althooizii  deflcrrb«<i  ai  trxaiitai:.  tvo  o-f  :ii«  a^zIm  z:TtL 
4f'iAA/l  ^4,  A/4  l3»i*,  AI  in  th*'.io-i«i!Ahairon,  rf:  0=ia».^.  H.==5-3l  ~G.==i-:7 
Maaa  <yf  tvo  AAAljrMt,  by  Ton  Bon^k,  And  Berlin,  ^i  &5 -•>:•.  Si  i4-M.  Xa  I4'**k.  fi  ?-£! 

It  VM  fiTAiAd  in  vhiu  Aod  g^yiib  cmtAk  vitb  icneopliAne  And  mosandriu  a 
tb^  i«lAnd  LvM,  X^yrvAj,  in  •jenite     S'Azn^i  from  «WtiMy,  o^^mrt'rv. 

Tb^r  ClnikaliU  *A  Thotaafin,  'Min.  i,  33$,;  ocean  in  fl««b-r«d  Titr«oT»  «mtAli  a 
AmyirdAJoi/l  At  tb*  KilpAtridk  UIIIa  H.=:$'ju  G.=2'l««.  OpAqiM  or  nbcrAnfloeesL 
FfAipU.     AnAlyiii  Aiford«d:   5iM-2««,  21  23'5<«>,  Fe7-»>«,  :^a  5-lS'>«  Sir  l-iSt 

AumtKb  FoAKfli-^Tbe  PUrmtuUcim^  of  Mcnegbini  And  Becbi  is  probAbl j  AUAktB^ 
aXtufiA  \»w  th«  mAgDAMAD  pnetM,  It  ocean  in  geodcs  in  the  GAobro  roMo  of  Tw> 
eAAT,  Mun  ftlno  10  the  tteAtitie  fMte  of  a  metAlliferooi  dyke;  forms  trspciSDhcdroM 
Afi<i  <raU/-trApecohedroos  with  distinct  eabic  elcATAge.  'H.^:&.  G.=:±-257;  Cotor. 
lUmh  r^  to  <MrlophoDit«-reiI ;  lustre  ritreoos.  Com^^omium^  According  to  omaa  of 
two  AAAlytes  by  M.  Beehi,  (Am.  i.  SeL  [2],  idr,  62);  3i  5911,  2l  221>8,  iU  lOil 
Ha  0-45.  K  0<rt,  fl  7-«7=»9'46.  FormolA  Ag»  Si*+S5lSP-{-«fl,  Becbi.  oir  mow 
BAArly  ifg  Bi+2l  Si'-f-Sfi,  BAmmelsberg.  AisoeiAted  with  CAldtc,  eaporciAmtc^  tad 
pktmktfBmomiU, 


AmoTDBOira  phosfhates,  absenates. 


¥>l 


JolianDgeorgeiiatadt,         82*74  7'6fJ 

Horhtttisen,                          86*70  215 

Comwdl,                            84-G&  4^60 

LongbmiBh.,  S^djfphanB^  60*10     


EN  EL     Green  Lead  Ore.    ArsenatG  of  Lead.    Grilnbleierz,  W.    Traubcubki, 
Maus.     E&itipjlite,  BreiL    Hmlypbime,     Mi m elite. 

Hexagonal.     O  :  1=139°  6' ;  ^==0-7401.     Obsenred  planes  as  in 

pyramorphite.  0 :  3^120^  0 :  22=123^ 41.  Cleavage :  1,  imperfect 

'n.^S'S.     G,=7'19— 7-25,  Mimetene  ;    5'3— 5-5,  Hedyphane  ; 

1*8 — 6'9,  Kampjiite.   Lustre  resinous.    Color  pale-yellow,  passing 

ito  brown  ;  sometmies  orange-yellow  (kampylite)  from  the  pree- 

^Bnce  of  chromate  of  lead ;   sometimes  whitish  when  containing 

much  phosphate  of  lime,  (hedyphane).     Streak  whit©  or  nearly  so. 

Subtranaparent — translucent.     Sectile. 

C(>mpotiHon.—{Ph,  Cii)'(iB,  P^HP^  <^'  An&lyBe*:  1,  Wohler.  (Pogg*  it,  167) ; 
8,  8,  Dufr^noy,  (TVnit^.  iji,  46J :  4,  Kersten,  (Scbw.  J.  IxU) : 

l*b»l»  Tyf  Pba 

9^60=99*84,  Wohlor. 
10*40=98*25,  DuMnoy. 
9 1)6=98 'IfK  Dufi^noy. 
10*29=,  0a'Pl6'61,  Oft*!*  12*98^:08  68, K. 
A  Zaeateeaa  or«  affordedl  C,  BergoiDann,  (P«)gg,  ]xxx,  401),  %a  23*065.  CI  2*446| 
^b  74-961=100*471,  corresponding  to  I*b'A8+irbCl=ArB«nio  acid  28'2,  oxjd  of 
lead  67*6,  chlorid  of  lead  S'S^loO.     Analysis  by  Ranimelabflr|^  Pogg.  xci»  816, 

Diaiolves  coailv  in  nitric  acid,  eapecialij  if  heated.  B.B.  fOAea  to  a  brownish- 
yellow  maM;  and  on  charcoal  girea  out  oopioQfl  arseuical  ftuuea  and  afiorda  tk 
globule  of  lead. 

Occurs  at  Hoel  Unity,  n«ar  Redruth,  in  Corn  wall,  and  at  several  other  of  the 
Cornisb  tnine^ ;  al«o  at  BeeralBt^jn  io  Deronshire^  and  Caldbeckfell  in  Cumberland, 
At  St  Prix,  in  the  Department  of  the  Saone,  in  Prance,  in  capillary  oryitala ;  at 
Johannffeorgenstadt,  in  fine  yellow  cryttals ;  at  NerUchink,  Hiberia,  in  reniform 
maaaea,  Drown isb  red  ;  also  at  Zinnwald  and  Badenweiler. 

The  Hedjjfphano  ia  from  LoDgbanBhyttaii  id  Sweden,  usnally  in  atnorphooa  masses, 
and  anbadaiaaiitine  or  resiiioua  in  hxatre,  Kampylite  occurs  at  Alatonmoor  and 
Badenweiler* 

Domcyko  haa  anatvEed  an  imnaro  ore  related  to  mimetene  from  Chili,  Maria 
Grande,  east  of  the  flinrer  mines  of  Arqneroa.  Ita  color  is  dirty  yellow,  with  an 
earthy  or  slightly  resinoua  appcftrance.  B.B»  fuses  with  mtmneacenca  to  a  ^Kf 
metaUic  scoria,  giving  a  bluiat  tint  to  the  Bame. 

Compontion. — According  to  Domeyko,  (Ann.  d.  M.  [4],  riT,  146): 

PbCt9-06,  f*b  68*31,  Cu  0*92,  Is  11*55,  P 513,  V  1*86,  Oa  7-96,  5l,  Br f  Pe  MO,  clay 
It  it»  associated  with  a  vanadate  of  lead  and  copper,  [2*00,  ign.  M2:=99*00. 


XEKOTIMK     Phosphftto  of  Tttria.     Phosphoraauro  Tttererda.    Yiterspath, 
Dimetric     O  :  1=138°  45  ;  a=0-6201. 
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H,=4— 5,  G.=^ 4-39— 4-55",  Lustre  res- 
inous. Color  yellowish -brown,  reddish- 
brown,  hair-brown,  flesh-red ;  streak  pale 
brown,  yellowish,  or  reddish.  Opaque. 
Fracture  uneven  and  splintery. 

51 
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jmb:  1,  %  8,  Hofinftnn,  (Pogg.  Ann.  zzr,  496} ;  4^  BeneliiH>  (Afb.  i  nn  ▼!,  110); 
5,  RammelBbtfg,  (Hmndw.  i,  149);  6.  Thonuon,  HCn.!,  SU);  7.  ConneU,  (E&kl 
18S9,  S62);  8,  Doroelicr,  (Ann.  d.  ]fin«t»  [8],  za,  68S);  t.  G«itli.  (Aul  d  Gki. 
Pharm.  Izri,  874, 1848) ;  10,  lUmmeldMrg,_(id  Siipn.  ^  84);  11,  EngalhMdl^ (Am 
d.  Gh.  n.  Fhnrm.  Izr,  S7S);  18,  18,  A.  A.  HAy«i,(Ain.  J.  ScL  [8],  i.  ISt);  H  U 
Bammdaberg,  (Po^  Izii,  149);  16,  Andenon,  (JamaeoB's  Jour.  1841.  8S) : 
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0-81 

60-66 

17-90 

9-87 



1-70 

48-86 

18-62 

9-78 
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10^7 

... 

1-66 

60-14 
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8-47 

8-68 

47-76 

80-86 

6^4 

8-84 

1-66 

47-00 

19'71 

10-63 

0-66 

0-88 

68-14 

19-14 

7-84 

0^1 

0-98 

48-81 

19^7 

11-01 

.— 

117 

68-08 

17-88 

4-24 

4-07 

8-08 

62-80 

18-27 

6-68 

8-18 

46-46 

81-46 

10-46 

0-96 

1-89 

46-20 

88-80 

10-84 

1-77 

46-68 

19-48 

18-80 

1-68 

1-81 

19*66, 9e  0«(=9»^,  Bd 
a0-70=:99-91,  ] 
81-10^99116, 1 
19-90=99-68.  ] 

(2o-47)=ioo,  r 

81-78=99-98.  TlioniMM. 
20-88=99-60,  CoBMa 
81-80=99-68,  DoroelMr. 
88-89,  9e  0-16=100^6,  & 
19-19=100,  RiiimdriMW. 
19-66,  irgO-86,  E^igdhnk 
18-80=99-64,  HayML 
80-68=99-69,        " 
19<40=100,  Rinmahbgg. 
19-06,  fl^-84=100.  Bom. 
17-98,  iEg  0-14,  9«  O'ttaB 
99-96,/    " 


L  Ptoiboro,  N.  &, 

8.  FMsathal, 

8. 

4.  Oostafrberg, 

6>  Anasiff, 

6.  Kilmmlcolm, 

7. 

8.  Faroe, 

9.  Annerode, 

10.  Panboro, 

11.  Oiessen, 
18.  AduUolUe, 
18. 

14.  Leipa,  PhaeoliU, 
16.      " 
16.      " 


B.B.  intmneseet  and  Aimb  to  a  blebby  gl«M,  nearly  opaqoei    DiaeolTaa  in  i 
ie  acid,  when  pidrerixed. 

The  AeadiotUe  is  a  Nora  Seotia  ehabaiite  of  a  flesh  red  color ;  fbrm  £  474^  vitk 
the  scalenohedron  of  £  476,^  also  the  simple  rhombohedral  form  of  ehabaiite;  te 
eolor  is  red,  though  passing  into  white.  In  some  crystals  the  color  is  arranged  iis 
tesselated  manner,  the  angles  beicg  nearly  colorless. 

Haydenite  is  a  yellowish  chabazite  from  Jones's  Falls,  Maryland.  Lery  madste 
form  an  oblique  rhombic  prism  with  1 :  /=98<>  22^  O  :  i==96^  6'.  The  foim  is  se- 
toally  a  scalenohedron  (£  476)  differing  bat  slightly  from  the  rhombohedron;  itii 
apparently  the  same  scalenohedron  that  occnrs  in  the  Nova  Scotia  chabazite ;  aa^ 
of  edge  Jr=97-98®,  of  edge  Y,  about  176^.  The  crystals  are  often  in  twins  paral- 
lel to  R^  and  they  are  incmsted  with  chlorite,  and  sometimes  consiat  of  this  aia- 
eral,  unlike  the  accompanying  heulandite,  (beaumontite).  Delesse  obtained  in  si 
analysis  of  the  haydenite  (Revue  Sci.  zzv,  107),  Si  49-6,  Si,  fe  23*6,  Ca  8-70, 1( 
trace,  fc  2-60,  fl  21t>=99-2. 

«    Chabazite  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  occasionally  in  gMi^ 
syenite,  and  mica  slate. 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with  chlorite aal 
■tilbite;  at  Aussig  in  Bohemia,  in  a  kind  of  greenstone,  (the  grauttein  of  Wera^); 
at  Annerode  near  Giessen ;  at  the  Giant's  Causeway,  Kilmalcolm,  Renfrewsldni 
Isle  of  Skye,  Ac  In  Nova  Scotia  wine-yellow  or  flesh-red  (the  last,  the  aeadtoliU)^ 
associated  with  heulandite,  analcime,  and  calcita  PhaeoliU  occurs  at  Leipa  is 
Bohemia. 

Both  massive  and  incmsted,  at  the  Paugatuck  stone-quarry,  Stoning^ton,  Coai>i 
with  scapolite,  sphene,  and  apatite ;  also  yellowish-red  m  North  Killingworth,  oa 
the  Essex  tumpixe ;  at  Iladlyme,  Conn.,  on  gneiss ;  in  syenite  at  Charlestown,  V " " 


also  at  Chester,  Maas.,  in  amygdaloid ;  at  Bergen  Hill,*N.  J.,  in  small  erystab;  ia 
the  same  rock  at  Piermont,  N.  Y.  Phacolite  has  been  reported  from  Idew  Toik 
IsUnd. 

The  name  Chabante  is  from  x*^^'^*  ^^  ancient  name  of  a  stone.     PkaepiHt  k 
from  ftuct,  a  bean,  and  U$t ;  and  Acadiolite  from  a  former  name  of  Nora  Scoda 
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Oampo»Uion. — (Oe,  t#B,  Th)^.     Anftly«es:  1,  Kersten,  (Pogg.  xlrii,  S86) ;  2.  Har- 
tfuuif  (J.  £  pr.  OhenL  zxxiii,  90): 

1^            <:^          La           Th         Sn  ftn        Ca 

1.28-50       26-00       28*40       n-»6       2M0        1*6*        1*68,  4  and  Ti  <ra<?*=lOl-4», 
a.  28^6       87*86       2141        1^6        tract       1*46,  fig  0*80,  :^>  If <k?#=99'6t* 

The  presence  of  thoria  in  this  mineral  ia  considered  certain,  notwithAtanding  Her- 
mann e  r««ult.     Tin  was  deieotcd  in  this  species  by  Rose,  with  the  blowpipe. 

B.B.  infosible,  becoming  gray  or  greenish -yellow.  With  borax,  slowly  disaolTee 
and  forma  a  globule,  which  is  bright  yellowiah-green,  or  yollowiah-red  while  hot, 
Aod  colorlesa  when  cold.     Decompoj^ed  bv  muriatic  acid. 

Monaadte  was  first  brought  by  Fiedler  from  the  Ural,  ft  occura  near  Slatoust  in 
granite,  along  with  fleah-red  fe  Id  spar.  In  the  United  States  it  is  found  in  small 
crystals  from  one  sixteenth  to  three  fourths  of  an  inch  long,  with  the  sillimanite  of 
Norwich,  and  sparincly  with  the  same  mineral  at  Oh^jster,  Ct.  A  few  minute  crys- 
tals (the  eremite  of  Sbepard)  were  found  in  a  boulder  of  albitlo  granite,  eontninmg 
also  a  few  minute  zireons  and  tourmalines,  in  the  northeastern  part  of  Watertown, 
Ct.  Good  eryttals  are  obtained  with  the  sillimanite  of  Yorktown,  Westchester  Co., 
N.  Y, ;  also  near  Crowder's  Mountain,  N,  0, 

The  crystal  affording  the  anthor  the  above  angles  (f.  562)  wbb  a  fine  one  with  pol- 
ished faces,  well  calculated  for  accurate  nieosaroments.*  Hermann  gives  the  angle 
1:1  n°  80';  Breitbttupt  94®  86';  Descloixeaux  93^- 

Monanioid,  Hertnatin,  X  f  pr.  Ghem.  xl,  2L  This  mineral  is  monazite  in  crystal- 
Uxation  and  external  characters.  H.=:5.  G.^^'28h  Hermann  states  that  the 
brown  color  is  distinct.     Hermann  obtained  in  hii  analysis, 

P  17-94,  Ce  49-35.  La  21  SO,  On  1  60.  ft  1-36,  subst  like  tanUlum  6*27,  Ag,  Fe,  a 
irace=9l'12.     B.B.  infusible.     With  the  fluxes  like  monarite. 


WAGNERITE,  Fuch*,    Pleuroclase.  Talc  Phosphoraauren  Fluophosphate  of  Mag- 
nesia, 7%otn.     Magnate  Phosphat^e. 

MonodiDic.  C^=7r  53',  /:  /=. 
96^25',  O:  lt=144**25'  (II  AM,); 
a  lb:  ^=0^78654  :  1  :  1-045, 

O :  li=135^  18'. 
0  :  n=108^  7\ 

ft :  li-116°  85'. 

l:l(frout)=112**6'. 
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Ob«trr«d  Planet* 


-1  :-l 
12:12 
h'.i 
li:U 
-la  :  -li 
t2:t2 


=  127°  33'. 
=  1420  48-. 
=  138«64'. 
=106"  4'. 
=119°  0'. 
=131°  4'. 


Most  of  the  prismatic  planes  deeply  striated.    Cleavage :  /,  and 
the  orthodiagonal,  imperfect ;  0  in  traces. 

n.  =  6 — 5-5.     G.  =  3068  transparent  crystal,  and  2-985  nntrans- 
parent,  Kammelsberg.     Lustre  vitreous.    Streak  white.    Color 


*  Sve  krticle  by  th«  aathor,  Am.  J.  Sei.  szziii,  1S88, 10.    Kgqrt  S,  in  tbst  article 
ii  xtrcoD,  and  not  monaciU. 


irCBITlIT  MIHERAIiOQT. 

Titreons.  Colorless,  white,  reddish,  yellowish.  Trmnspttent  to 
translacent 

contain  less  sOica  than  the  othen.  Bendini'a  aaaljaat  giTei  the  farmm  cf  Atk- 
ante.  Analyses :  1,  %  BeneUna,  (JahresK  m,  144,  r,  21f);  S,  OmmI.  (TML  Mm^  ▼. 
50);  4«  5,  Damonr,  (Ann.  d.  M.  [4J.  ix,  SSS): 

Si       fi         Ca     «r.      &       fi 

1.  Faroe,  Lnyne,   48-00    20*00      8-W    2-86    0*41     19-30,  Mg  0-4a=99'St,  Ben. 

2.  «'      Memdin,  47*50    21*40      7-90    4*80     18*19=99*79,  Ben. 

S.Skje,XmM,     4«'80    22*47      9^2    1*66    I'M    19*51,  fe.  An  O-98BarlOI<0r,  C 

4.  Iceland,  J>vyii«,  45*04    21*04      9*72    1^2    1*68    17-49=s99-S4,  D 

5.  "  "       45-76     28-56     10*57     1*88     1*64    17*88sl0u^22.  ] 


B3.  fuses  to  a  blebby  glass  nearly  opaqneu  Soluble  is  aeida  iHien  polTciiaed. 
without  g^elstiniring. 

Found  in  amygdaloid  at  Olenarm ;  Hatfield  Moas,  Benfrefirdiire ;  aft  Ddbarpca. 
Faroe ;  at  God&am,  Disco  Island,  Greenland ;  at  SkagMtraad  in  lealaad.  KaBs4 
after  tiie  Finglish  Mineralogiat,  1^.  Leyy. 


6ISM05DI5E,  .BmdL    Abraate,  Bmslai. 

Dimetric.  In  octahedrons,  either  separate  or  chistered  into  mam- 
millated  forms  with  a  dmsy  surface ;  basal  angle  92^  30',  pyramid- 
al  118^  SC,  Marignac. 

H.=4*5.  G.=2'265.  Bluish  white,  grajish,  reddish.  Lustre 
splendent    Transparent  to  translucent 

Cbmpott/ion.— {Ca,fty5i-f-22l3i+9SL  Analysis  by  Marignac,  (Abb.  CIl  PbTH 
[8],  nv,41): 

Si  85-88  51  27-28,  Ca  1812,  fc  2-85,  fl  21*10=100-18. 

Easily  dissolves  in  acids  and  gelatini£es.  At  100®  C.  yields  one  third  of  it*  vatcr. 
BLB.  whitens,  intmnesces  mnch,  and  melts  to  a  milky  fflasa 

Occnrs  at  Capo  di  Bore  near  Rome,  associated  with  Fhillipsite,  aad  «!!«■  the 
latter  is  inrolred  in  the  grouped  crystallixations  of  the  former.  The  cryitalKBe 
sorlkces  of  the  octahedrons  are  not  eren,  and  afforded  Marignac  rery  rariable  angles ; 
angle  at  the  base  from  98®  80' to  89®,  and  pyramidal  edges  from  117®  to  122". 
The  faces  of  the  crystals  nerer  hare  the  striie  of  those  of  Phillipaite,  and  th«  mam- 
millated  specimens  are  not  columnar  within  ;  moreover  nillipsite  does  not  loae  say 
of  its  water  below  100®.  Kobell  analyzed  the  mineral  called  Gismondine  er  xeago- 
nite,  with  a  different  result,  (J.  fl  pr.  Chem.  xriii,  105).     (See  below.) 

Brooke  considers  them  cruciform  twins  of  Phillipsite.  Kengott  makes  thai 
distinct  and  dimetric,  stating  that  they  hare  an  octahedral  cleavage. 

IsAOOinTK.  Oceors  in  trimetrie  crystals,  the  angles  of  the  fandamental  oetahcdrsa 
being  according  to  Eeneott,  121<'  44',  120®  87',  89®  18\  which  are  near  tkoae  of 
PhilDpsite.  G.=2-218,  Kengott,  or  same  as  f9r  Phillipsite.  Kobell  obtained  in 
an  analysis  of  this  mineral,  (J.  £  pr.  Ch.,  zriii,  105^ Si  42-80,  2l  t^J^\  Ca  7-5*\  & 
8*80,  fi'l 7 -66^100-06.  But  it  has  been  supposed  that  the  specimen  was  a  mixtnrt 
of  Hiillipsite  and  Gismondineu  Zeagonite  and  Phillipsite  (p^  824)  appear  to  be 
eorrectly  regarded  as  one  species.  Scacchi  reports  both  to  the  same  species,  sad 
oientions  Somma  as  a  loeahty. 
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H.=5— 6.      G.=3'057,  Foclis;   3-067— 3'lSl,  Prufer;   Sa22, 
Snii til  and  Brush.     Lustre  vitreous.     Color  anu-e-bl tie ;  commonly 
a  fine  deep  blue,  viewed  along  one  axis,  and  a  pale  greeoisli-blue, 
.along  anotlier.     Streak  white.      Subtranfllucant — opaque.     Frac- 
uneven.  Brittle. 

(7<w«/)Oi£hoii.— 2{Sg,  te)*P-hXP&'-f-5lfi[,  Smitli  and  Brmh^Phogplioric  acid  48  SS, 
ftiutniDdSl'TT,  rnrotoxj^  of  iron  8"9n,  mai^iieaitt  989,  wat-er  556.  From  other  anal- 
TBes,  2(Mg,  FejTP-(-3tl*F"-f  en:=|>hotphon(3  acid  4fl"79,  ttluuiiua  27*lU,  protoxyd  of 
iron  7-10.  magnesia  ll-ST.  water  712.     Perhaps  (H-l-Xl)P-f  fi. 

Analyaes :  1,  Fachfl,  (Sehweig.  X  niv»  878) ;  2,  R.  Braodes,  (iV.  di,  896);  »to  8, 
EammaUberg,  (Fogg,  bcir,  260) ;  9,  10,  Smith  and  BrttHh.  (Am.  J.  Sci  [2],  rd,  8t0): 


1^  il  Ag  fe 

41 '81  36'78  9'84  2  64 

43%H2  84-60  18-66  0  80 

42'41  29-68  10-67  1060 

48^84  Sa-09  9-00  6^9 

4ti-99  27-6'i  1M9  6-47 

Kneglaoh,  a=a'02,  40-96  86-22  12*86  1-64 

**  **  47-86  80115  12-20  1-89 

**  **  47-78  27*48  12^6  1*91 

North  CaroUna.  43*88  81-22  10-06  8*29 

*♦         "  44-16  8217  10-02  8^6 


iL.  B&delgraben, 
[3L  KriagWhi 
«.  GratE,  G.s3-ll» 


9* 


Oa      fi 


6-06,  gi  2-1=87 -68.  P. 
0  60,  ?5i  6'6=:99-6,  Br, 
6-8"2=l(K>,  Ramm. 
6-94=100,       ** 
6*61=H>0,       " 
6'92sl0O,       " 
6  86=100,       " 
6-40=l*>0,       •• 
6 -68,511  ■07=99-70.S.B, 
6'5O,8il-O7=10t*'96,** 


Tn  a  matraas  yields  water  and  losca  iU  color.     B.B.  on  eliarcoal,  intiiiDM6«i 

slightly  and  at  a  nigh  btjat  asfliimea  a  bicbby,  glaaay  appearaui^e,  but  does  not  fiaae. 

W^th  borax,  yields  a  clear  colorletss  globtile^    Forma  a  nne  bine  with  cobalt  eolu- 

tloD,     Rammelaberg  found  more  or  lew  Bilica  aa  imparity  whfob  is  excluded  in  the 

I      rasiilta  above  givdn. 

^^^  Ocours  both  maasiTa  and  oryatallized  io  narrow  TeiuA,  traverstng  clay  elate,  in 
^■Ibe  torrent  beds  of  Bchladming  and  EftdeWabeii,  near  Werfon  io  Baltzburg,  with 
^^k)athie  iron ;  in  Gratz,  near  Vorati^  and  elsewbere,  and  in  Kriofi^la^^h,  in  StyH^ 
^■From  the  locality  at  Vorau  it  ban  been  called  voraulUf,  Also  at  Tijuco  in  Miuaa  Ge- 
^■lueap  Braiil.     Itie  abundant  at  Crowder^a  Mt.,  Lincoln  Co,,  K.  C. 

The  name  lamlite  is  derired  from  ao  Arabi<j  word  ozit/,  meaning  iUavtn^  and  al- 
, ludes  to  the  color  of  the  mineral 


^TURQUOLS.     Calaite.    Agaphite.    Johnite.    Kalait  and  Tflrkia.     Birouaa  of  tht 
Pernam.     Callaia  (probably)  of  PUny. 

Reniform,  stalactitic  or  incrneting.     Cleavage  none. 

H.~6.  G.=2'6— 2-83;  2-021,  Hermann.  Lustre  somewhat 
waxy,  internally  dull.  Color  a  peculiar  bluish-green.  Streak 
Lwhite,  Feebly  subtranslucent — opaque.  Fracture  small  con- 
rchoidal 

Composition. — COntatna,  according  to  John,  (Ann.  des  Minea,  [2],  iii,  231),  ZeUner 
(laia,  1834,  637),  and  Harmanti,  (J.  I  pr.  Ch*  jtxxiit,  282): 

51     j?     a     Chi 

1.  Silesia,  44-60    8090    1900     3"75     ]p*e  1  •60=99-96,  John. 

2.  "  64-60     8B-90       1*00     I'fiO     Fe  2-8=98"70,  Zellnen 

8.  Bine  Oriental,  47*46    27*84    181 8     2-02      "  1-10,  Hn  0*60,  ()a*P  8-41=100.  IL 

Formula  from  the  first  and  last  analyses,  il'P-|-6fi[=ll  46*9,  P  32-6,  fl  20-6.  The 
green  Oriental  turquois  aflPorded  Hermann  onl^  6*64  per  cent,  of  phosphoric  acid, 
and  ia  evidently  a  mechanioal  mixture,  containing  out  Utile  turquoi».  Specific 
gravity  of  the  last  2*621. 

Berzelius  obtained  in  bis  analysis,  phosphate  of  atooiijia,  pkosphate  of  Ume^  tlli- 
^■  of  iron,  and  copper. 
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DESGsirrrnB  mineraijOot. 


lL=4-5.     G.=2-39— 2-40S.      Lustre  vitreous-      Col>r  white: 
passing  into   gray,  yellow,  red,  or  brc»wn.    Streak  whire.    :?uV 
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Tripliyline  occurs  at  BodeDmoig  io  Bavaria ;  and  t  550,  u  from  a  larg«  aomewbat 
difttortea  Bavariftn  crystiil  in  the  cabinet  of  R.  P.  Greg,  Jr. ;  it  baa  the  tti>peAraiiG« 
af  being  altered.  Named  from  rpit,  thrt€,  and  ^vXiT,/ami7y,  in  allusion  to  ita  con* 
taining  tbrea  pbotphatea. 

Tttranhtjflint,  (or  Perowakine),  a  eimilnr  compoQnd,  is  from  Keiti,  in  Finland.  In 
tbe  anHlyeis  b«Iow,  the  excess  is  supposed  to  he  due  to  an  incorrect  determination 
of  the  !itbi&.  it  dilfers  in  physical  characters  from  tbe  preceding,  in  presenting  a 
y«11ow  color  on  its  surface  of  fresh  fracture,  which  by  degrees  becomes  black.  It 
Afforded  Berxelius  and  Nordenakiold,  (Jabresk  xt,  211)|F42-6,  ^e  38  6,}^  12  1,  ti 
B%Eg  I'7==103'2, 

Altehkd  Foana. — Triphyline  and  Trlplite  undergo  alteration,  b^  taking  up  water, 
the  protoxyds  posting  to  peroxyds»  and  the  former  loaing  also  ite  alkalies,  Tbe 
following  compounds  are  supposed  to  have  thus  originated.  Analyses:  1,  Fucha, 
fj.  1  pr,  Chem.);  2.  DelflFs,  (Blum's  Lebrk  d.  Orykt.  a  Aofl.  687);  8,  Dufr^noj, 
(Ann,  Ch.  Phys.  aJi,  842);  4,  Rttmmelaberg,  (Pogg.  htxxv,  439);  6,  Dufr^noy,  (loc. 
oit.  p.  837);  6,  Damow,  (Ann,  d  M.  [l],  xiii,  841);  T.  8,  W.  J.  Craw,  (Am.  J.  bcu  [2], 
■      ' 3): 


ri.  99);  9,  J.  W.  Mallet,  (ib.,  xviii,  33) 

1^        Fe  Mn 

L  Bodenmaia,  85*70  4817  8.94 

PMeudotriplite,  Sfill  bl-QO  807 


Limogea,  Eeterotite^ 

Limoges,  IlureaulUe, 
'  AUuaudite, 

Norwich,  Mase.^ 


41^7 84-8«  l7-e7 

8218  31-46  301)1 

88*00 I  MO  82-85 

41-25  26-68     106    2808 


a      Si 
5*80  140=99  6UF. 

4*52   ,insol.Q'70= 

1*X>,  Delffs, 
4'40  0-22=ft8  86,DuC 

6-85   =100,  Ram. 

18-00   =»9*96,Diit 

2iS6  0-60,    Ka  5 •47= 

99-78,  Damoor. 

207   ^,  ti  2-27.  Ca 


i__ 

"  1-97,  Jig  ff.  insoL  oa9=l(»001,  Craw. 

8.  "  *•  44*84  2f02  28-80   — :-    2-07    — ,  Li  2*20,  6a 

l-SLMgfr.  insoL  080=10014,  Craw. 

9.  "  "  4S04  29-50  22*69,  Ca  0-09,  Ag  0-78,  Li  1'79.  H  2n6= 

99-79,  Mallet 
No.  1,  Fnobs  reigardfl  aa  altered  Triphyline, 
PteudoiriplUe  correspondi  to  the  formula  (?c,  ?fifn)*F*H-2BL 

JJHerouUe,  by  Rammelsberg's  analysis,  ffivos  S^+(Sd ;  but  reckoning  it  as  an 
a-nbydrons  protoxyd  compound,  tbe  formiua  becomea,  a<:cording  to  Rammelsberg.  B* 
1P-^R*P,  It  is  of  a  brownish  violet  color,  to  greenish  gray.  Dnfrdnoy  giraaG*^ 
8*62,  or  3  39  after  exposure. 

HurratiliU  is  described  as  monoolinic  with  /:  7=117**  80',  O:  /=101<*  12Mrf:  1^= 
8g<>,  /:  h^Ue**  56'.  CleaTAge  noneu  IL=5,  G.=*i  27.  Color  reddiihjrellow.  a 
little  lighter  than  hyacinth-red.  Tranelucent,  Formula  from  analysis  H*P*-f  8lL 
B.B.  yery  fusible  to'a  black  metallic  globule.  Has  some  resemblance  io  appear- 
ftnoe  to  ttrcon.     From  the  Commune  of  Unreaux  near  Limoges. 

Ailuaudite  has  !}  cleavages  at  right  angles  with  one  another,  one  more  perfect  than 
the  others.  H  above  4  ;  G.^8'468.  Color  clove^hrown.  Streak  yellowish.  Lue- 
tic dull  Subtranslucent  to  opaque^  Fracture  sliining,  scaly.  Formula  from  anal* 
yais  ft'P-f-Fel^-f  fi,  or  reckoning  the  iron  as  all  protoxyd,  R'r'-f  S-  From  Chau- 
teloub,  near  Ltmog^. 

Tbe  Nwrmtk  mineral  (Massachusetts)  is  found  only  in  crystals,  some  an  inch  long 
»nd  wide,  associated  with  spodumene  in  quarts     The  crystals  vary  much  in  their 
Angles;  the  faces  are  imootb  but  hardly  polished.     Ttie  following  angles  were  ob- 
tained by  tbe  author  from  eight  crystals,  (the  right  band  i%  is  here  aecentcd). 
I  U  III  IV       V       VI    VII    VlII 

128*  18l°-182°  127<'-130|<*   180|O  126®  184*  128°  180° 
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326  DBaCBIPTiyE  HINEBAIX)6T. 

Si      Si      {/ft    JIa     &     fl 

1.  KUpatrick,  88-«0  80-70  ISM  458   1810=10017,  B«ncli«. 

%,  Dumbarton,           88*09  81*62  1260  4*62  18'40=100-20,  Rammaldbcn. 

8.  Faroe,                     89*20  3006  10*68       811      18*40,  Fe  0 6=101*84,  S«tem. 
4.  Seebeig;  CampL,   88*25  82*00  11*96  6*58   ll*60t=100*^,  Zippe. 

88-78  80*84  18*48  8-86  0*64  18*10=100*49,  RamM. 

88-77  81*92  11*96      4*54      12*81—100,  Ramm.     0. 1-17. 

87-00  81*07  12-60  6*26   12*24=99*16,  Melly. 

89-68  81*26    7*27  8^   18*80=99*48,  Ramm.  O.  %-9SI. 

86-86  29*42  18*96  8*91    18*80.  9e  1*66=99*88,  &  4  & 

87<08  81*18  18*97  8*72   18-80=99-70,  Smith  4  Braiik. 

89-28  29«0  12-88  4*09  0*88  18-28,  ftg0'18,Fe  1-49=100^W. 

89-86  81*46  18*88  6*80  1*00  ll-S9=102-88,  WaltcnhaoMk 


6. 

M                        l( 

6. 

f<                        ■< 

7. 

Elbogen, 

& 

HauenBtein, 

9. 

OxarkUe, 

10. 

« 

11. 

CarphottilhUe^ 

12. 

B.R  intmnescee,  beeomiiijg  ▼hite  and  opaque ;  the  edges  merely  arc  i 
a  high  heat.    When  pnlverued  it  gelatinizes  vith  nitric  or  mnriatie  add. 

Thomsonite  occurs  near  Kilpatnck,  and  Lochwinnoeh,  Scotland,  in  amTRdskil 
Comptonite  is  met  with  in  the  laras  of  VesaTins ;  in  basalt  at  thm  Pflaat^vute  ii 
Saze  Weimar,  at  Seeberg  and  elsewhere  in  Bohemia  in  the  earities  of  clinlotflM; 
in  the  Cvclopean  JBlands,  Sicily,  with  analdme  and  phillipcite ;  in  Faroe ;  in  pte- 
elite  at  Hauenstein,  (called  Meeolite  of  Hanenstein.) 

Long  slender  prismatic  crystallizations  of  a  ffrajosh  white  color  are  obtained  tf 
Peter's  Point,  Nova  Scotia,  where  it  is  associated  with  apophyllite,  meaotype,  Ui- 
montite,  and  other  trap  minerals. 

Otarinte,  as  Smith  and  Bmsh  show,  is  an  amorphoos  or  fibrous  radiated  IhoB- 
aonite.  It  occurs  at  the  Ozark  Mt&,  Arkansas,  with  elcoliie,  and  m^p^mn  to  have 
resulted  from  its  alteration ;  it  is  often  mixed  with  apatite  in  eolorlaas  iltfda 
prisms.    In  analysis  10  some  Fe  is  included  with  the  2L 

CkalUite  of  Thomson  may  be  an  impure  maisiTe  thomsonite.  It  afforded  Thamtm. 
(Min.  i,  824),   and  t.  Haner,  (JahrU  GeoL  Beichs.  1868} : 

5i  86*56        5126-20        Ca  10*28         ]Sfea2^2        fi  16*66        9e  9-28=101  "70, 1 
88-66  27^71  12*01         i[g6*86  14*32  lr.sB99-46,H. 

From  the  Doncgore  MoTintain*,  in  the  county  of  Antrim.  Color  deep  rcddiik- 
brown. 

According  to  Eengott,  Chalilite  includee  two  epeci<&  The  one  analyzed,  9  natr 
sire,  with  a  splintery  firaoture,  subtranslucent  to  opaque ;  streak  ydliowish  asi  i 
little  gr«asT ;  B.B.  fuses  with  intumescence :  in  a  tube  yields  wat«r.  and  blaekesi 
The  other  is  flesh-red  ;  EL=5,  G.=:i-^4 ;  RR  fuses  with  mor*  difficulty  than  'Jk 
preceding;  to  a  white  blebbv  glass ;  it  appears  to  contain  but  little  WAter?  |^Sitzcz£» 
Wien.  Akad..  x,  179). 

ScouJ^te  of  Thomson  is  near  thomsonite  in  composition,  but  contains  lees  slnoi- 
na  and  water,  and  6^  T**"  ^^^^^  o^  soda.  It  comes  nom  Port  Rush  in  Ireland,  .F%il 
Mac.  Dec  1S4^>.  4*ji) 

OMrpMc>stiIbit€  from  Berafiord,  Iceland,  is  straw -yellow,  and  col-umnnr ;  it  gi^tf 
the  oxygen  ratio  for  fi  .  B  :  Si :  fi=l  :  8  :  4*4  :  2-5.     G.=:i^^± 

PxcB.oTB->Mso!cm. — Meneghiui  and  Cieohi.  (Am.  J.  Scl.  [2].  xir.  63  v — This  spscHi 
is  like  Thomsonite  in  form  and  near  it  in  compoisition.  The  so^  is  r^pubctii  bj 
magnei&iA.  and  it  is  posslblr  the  result  of  alteration.  It  occurs  in  radi^tej  masHk 
laminated  in  structure,  and  oI«aTi:ig  with  equal  case  parallel  to  two  sides  of  a  rec- 
tangular prism.  H.=&  CssS-STSl  Lustre  peariy.  white.  Tmnspar«Bt  ia  ^u^ 
fragments     Very  fragile. 

CmfN>Mr«.>«.-:^Ca,  Slg)^i+2t2lSi+4tfi.     Analysis : 

Si  £  Ca  JU        :^aj^         fi 

40-86         81-26         10-!?9         «-26         0-29         10-T»=*9-»4. 

B.R  foMs  to  a  white  enamet  with  intumeseenee.  Dissolves  in  eold  Msdi  asc 
piatiniiea.  CVeeurs  with  caporcianite  in  the  Gabbro  rceao  of  Trwra ny  ITbe  asB«. 
v*^  **^P*(>  ^itifr,  and  TVoasoaite,  alludei  to  the  magnesia  present. 


r 


HTBROirS   8ILI0ATE8,   ZEOLITE  SBCTIOK. 


K»d)olii«.     FiL&erz«t»liU,  Tfl     ^atron-Moftotyp, /£,     L«hmiUie,  Thorn,     Breyi«il49, 
Ben. 

Trimetric.  /  :  7=91°,  0  :  li=144^  23'; 
a:6:  c^0'lU5  :  1  :  1-0176 ;  | :  i  (macO=143° 
20^  (brack)^Uii'  40',  /:  i=116"  ¥)\  Crj^stab 
usually  slender,  often  acictilar ;  frequently  mter- 
laeing,  divergent,  or  stellate.  Also  fibrous,  rad- 
iating, and  massive. 

n,=5— 5-5.  a =2-17— 2^24.  Lustre  ^ptreous, 
sometimes  inclining  to  pearly,  especially  in 
fibrous  varieties.  Color  white,  or  colorless;  also 
grayieh,  yellowish.  Streak  uncolored.  Trans- 
pareDt«-tr  ansl  iice  n  t. 

0»ff^»<m7ton.— ^a3iH-^3i+2£C^incA  41 A^  ftlamina  201),  ftodft  ie%  water  9*5. 

Anmlyaoa:  1,  Kliipi^th,  (B^it.  v,  44);  2-4,  Fuelis,  (Schw,  J.  Tiii  and  i:Tui) ;  15, 
TbomaoQ,  (Mia.  i.  317);  a,  Kobell,  (J,  t  pr.  Chem.  xiii,  7);  7,  Riogel,  (Jahrb,  PharnL 
xiii);  8,  9,  10.  Scbeerer,  (Pogg.  Ixr,  276);  11.  Thoranon.  (Min.  i,  S38);  12,  a  O. 
Oineliri,  ( Po{^g.  Ixxxi,  8 1 1 ) ;  13^  C.  B«rgemAi]n,  (l^ogg.  Ixxxiv,  41)1);  H,  Soudea, 
(Fogg,  mdii,  112) ;  16,  16,  Kbrte,  (G,  Rose's  Mineral  8y«tein,  1862,  m): 


^'m=99'm,  Elaproik 
8*88=99 '16,  Fuch*, 
«-«l=fl91fl,  Fuch*. 

9m>==98t»6.  Fuchi. 
10  U,  Cttl -4=101  'S3.  Thomsmi, 

9-«0,0al-8=10on>4,  KoboU. 

S-OOslOO-TO,  Riegel. 

9^7,  Oa  0-68.  fi;  *f-=»9'88,a 
10*48,  Q*  0-69,  Z  rr.^lOO-?,  3. 

9-42,  Cft0-44,4l  •64=10l>  31. 3. 
nm,  6ftl  '62:^99  65.  Thomfton, 

9-66.  fo>-S6=t(K)-96.  Gmelin, 

9-87,  ]P"e  240,  finM'56=99-»SB. 

9«68«^  6*88,  ^{rllt  Souden, 

9*47.  Ca  fr.=100*iX),  KorU. 

9a9,C»fr,=100'S8.  Kdrte. 


B»B.  nairalite  becomes  opaqiae  and  is  often  pboapboTesoeiit;  it  fusee  qaietlj  to  a 
gl»eaj  globule.     Gelatinizes  readily  with  acids,  ereu  after  ignition. 

This  speeies  occurs  in  caTities  Id  amygdalotd&l  trap,  basalt,  and  other  allied 
roeJo;  mnd  aometimei  in  seams  in  granite  or  gneias.  It  ie  found  in  tbe  ffrtaOUin 
of  Anaaig  In  Bobemia;  in  Auvergcie ;  the  trnp  rocks  of  Kilmfllrolin  in  Rsnfrewshire, 
And  Olenarm  in  the  eoimty  of  Antrim  and  elsewhere.  Thu  RadioUte  ii  from  Brerig. 
StTfffnannite  is  a  red  or  white  natroUtep  from  Zircon  syenite  near  Brerlg.  LekumtiU 
IB  from  Glenarm,  and  if  Thomson's  analysis  is  correct  it  contAios  3^  like  the  scole* 
citea*  although  a  aoda-meaotjpe.     Eengott  finds  the  angle  /:  /-'9!°. 

The  Iron^natroUie  (anal  IS,  Etaennatrolitb)  occurs  along  with  the  brericite  of 
Breri^,  and  la  in  dull  green  opaque  prismatic  crystals  and  aemierjaialHne  plaiea* 
IL^»&.    G.^*S63»    It  has  one  fourth  of  the  alumina  replaced  by  peroxyd  of  iron. 

I A  North  Amariea,  nalrolite  oceuni  in  the  trap  of  Nova  Seoiia  ;  sparingly  at 
Cbeahiret  01. ;  alao  at  Copper  Falls.  L^ke  Superior,  in  crystals,  tometimea  on  native 
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Hogau, 
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Auf ufgufl^  tryti. 
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Tyrol,  miunv0, 

48-63 

24-82 

0-21 

16-69 

I». 

Antrim,  tryMt 

47-66 

26-42 

0-58 

14*98 

e. 

Greenland,  watftee, 

48-94 

^*00 

— « 

14-70 

7. 

Ht»>^aTi, 

48  06 

26-80 
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16-76 

ft. 

BerpnannUe,  red. 
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0*73 

14-07 

9. 
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0*23 

14-23 

la 

RadioliU, 

48-38 
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0*24 

18-87 

11. 

Lthuntite, 

47  38 

24-00 

13*20 

12* 

Laurvig,  Kaitoliie^ 
Iron  XairoiiU, 
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a  iUOe  potath. 
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DEBCRtPTIVE  MUrERALOaY, 


Ocean  nt  Chnrsdorf  and  AroBdori;  near  Veaig  in  Sazoof ,  vbcre  U  ii 
irith  touriiialtD«  and  garnet  in  groiiit«:  al^  at  Areudal,  KorwAy. 
The  nmxie  it  from  «^^X»f|  htuntt  and  /tr*,  aiifrte. 


HERDERITB,  Maid    AUogoait.  Sr*a. 

W6  Trimetric.    /  :  /=115<'  53\   <?  :  n=l«^ 

bl;  a:b:  c=0  6783 : 1  ;  1-5971.  Olxem^ 
planes  m  in  the  annexed  figure,  with  $im  3) 
4  and  6f. 


!i 


If 


1  :  1  (mac.)  1*1^  17'. 
1:  1  (bracL)=lH?*r 
O  :  1=90'*. 


O  :  1-UV  19'. 
O:  3:^112^35'. 
O  :  |l=Ur  30'. 

Cleavage:  /interruDtei     Soifacea  I  mail 
very  smooth,  and  delicately  lined  pafaUall^ 

their  edge  of  intersection, 

H.=5,    G.=2'9S6.     Lnstre  vitr^ns,  inclining  to  Biibrf»iiio«^  I 

Streak  white.     Color  various  shades  of  yellowish  and  greenifc- 

white.    TransUiccnt     Fracture  small  conchoidal.     Very  brittle. 

Index  of  refraction  1'47- 

0(»nponthn, — Probably,  according  to  triala  by  Tnrner  and  PUrtntr,  «a  tftlij 
dront  phasphati't  of  Alumma  and  lim«  with  flnorine,  U.D>  tuBise  with  difficok^  U»* 
white  pimmcl;  becomes  blue  with  cobalt  solation.  Diftaolvee  when  finely  powikt- 
ed  in  muriatic  acid, 

Verj  rare  at  ibc  tin  mlne«  of  Ehraufricdertdorf  in  Saxony.  E^ftemblai  tiia li- 
paragua  varitiiy  of  apatite. 

Naamd  after  Baron  von  tierder,  director  of  the  Saxon  ntiiiea. 

CARMINITE.     CarmiQe  Spar,     Carmiiiflpath,  S^ndberfftr,  Fogg,  bcxx;  m, 

Tri metric?  In  elustera  of  fine  needles ;  also  in  spheroidal  fuonni 
with  a  ctflniimar  structure*  Cleavage  parallel  to  the  (Acm  of  i 
rhombic  prism. 

H.=2*5.  Lustre  vitreous,  but  cleavage  pearly.  Oolor  carmise 
to  tile-red ;  powder  reddish-yellow.    Transliicent,     Brittle 

Oompotitiom — Probably  an  aohydrotis  arftetiato  of  lead  and  iron. 

B.B.  on  ebarooal  fuB«fl  easily  to  a  Bteal-gray  globtile,  giving  oat  aTa«ti)««t  fap«ii;] 
with  Roda,  a  globtile  of  Jead,  and  with  borax  an  iron  reaction.  H«il«d  ill  a  gltv  I 
tube,  no  change.    Sol  able  in  nitric  acid. 

From  llorhauaeii  in  Saxony,  with  Bcudantite  in  q^narti  and  brown  troa  ov^ 


ROMEtN^E,  Dimmr,  Ann.  dea  Min^,  [9],  xx,  947.  [6],  m,  i  iv.     Ki>Ttieti. 

Dimetric.  In  octahedrons ;  basal  angle,  according  to  Dttfr€n*>Vt  J 
110^  60— 111°  20' ;  angle  over  the  summit  68<^  10'— 69**  10'.  ()c- 1 
curs  in  groups  of  Tninute  crystals. 

Scratches  glass.     G.  in  grains  4'714 ;  in  powder  4*675. 
hyacinth  or  honey-yellow. 


h 


^ 


HTDBOUS  PH0BPHATB8  AND  AB8ENATB8. 


411 


C&mpoHtion. — ft',  SbO',  SbO*  Damonr.    Analysis  by  Damonr,  (loc.  cii.) : 
O  15-82.     Sb  6218,    Fe  1-81,     An  1-21,     Ca  16*29,    Si  tol  0*96,  insoL  1*90=99*67, 
or  Sb  O*  40*79,  Sb  O*  86*82,  fe  1-70,  ftn  1*21,  6a  16*29,  Si  0*96,  inaoL  1  •90=99*67. 

B.B.  fuses  to  a  blackish  slas.  With  borax  affords  a  colorless  glass  in  the  inner 
flame,  a  violet  in  the  outer.    In  acids  insoluble. 

Romeine  was  found  at  St.  Marcel  in  Piedmont,  in  small  nests  or  veins  in  the 
gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote, 
quartz,  brown  iron  ore,  and  greenovite.     It  is  named  after  Rom^  de  IHEsle. 


2.  HYDROUS  PHOSPHATES  AND  ARSENATES. 

The  hydrous  phosphates  are  arraDged  in  the  order  of  the  oxygen  ratio, 
commencing  with  the  species  which  have  proportionally  the  most  acid. 
Amoi^  them,  two  groups  may  be  recognized : 

1.  viviANiTB  Group. — Containing  Vivianite,  Cobalt  Bloom,  and  proba* 
bly  Symplesite  and  Edttidte,  (oxygen  ratio  3  :  6^,  with  also  Pharmacolite, 
(oxygen  ratio  2  :  6),  whidi  is  homoeomorphous  with  Viviani^  Monoclinic, 
with  perfect  dinodiagonal  cleavage. 

2.  Olibvnite  Gboup. — Containing  Olivenite  and  Libethenite.  Trimetric, 
(oxygen  ratio  4  :  5). 


»aNH*0P+«fl. 
ftg*NH*0P+12fl. 
Ca*l«+4a. 
0a*ls+6£L 

0o*ls+8d. 

Si'ls+sfl: 

B'ls+8£L 

ft*(lij?)+lifi. 

1b,  9e«  Oa,  A. 
*e*ls+Fe»ls«+18fi. 

ll*»+18tt+iAlP. 
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li 
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6 
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^BSOULPTIVE   MINUKALOGY. 


EPISTILBITE,  G.  Rou,  Pogg.  yi,  188,  and  Brewster's  Jour,  iy,  288.     Monopliaii,  B, 

484  Trimetric.    /:  7=135^  10',  O  :  lt=144° 

53' ;  a  :  J  :  c=l-422  : 1  :  2-4242.     Observed 

? lanes,  as  in  f .  484,  with  22  replacing  edge 
":  n.  U  :  U  (top)=109^  46',  II :  It  (tx)p) 
=147°  40',  / :  U=122^  9',  U  :  U=141°  47\ 
Cleavage :  t%,  very  perfect :  indistinct  in 
other  directions.  Face  /  mostly  uneven. 
Occasionally  in  twins  parallel  to  I.  Also 
granular. 

H.=3-5— 4.  G.=2-249— 2-363.  Lustre 
pearly  upon  the  cleavage  face :  upon  /  vitreous.  CJolor  white, 
bluish  or  yellowish-white.  Transparent — subtranslucent  Frac- 
ture uneven. 

Compontion. — (Ca,  fra)Si+Xl5i*+5fi=Silica  69*8,  alnmiDa  16-8,  lime  9*2,  waUt 
14*7 1  which  is  identical  essentially  with  the  formula  of  brewsterite,  and  also  with 
henlandite,  taking  Damour's  formula ;  it  differs  from  that  of  stilbite  in  containing 
1  atom  less  of  water.  Analyses':  1,  2,  6.  Rose,  (loc  cit.);  8,  Dr.  lompricht,  (Walt- 
ersh.  Vulk.  Gest  248);  4,  Waltershausen,  (ib.) : 

14'48=99-98,  Rose. 
12-6r(lo88>=100,  Rose. 
14-98=101 -44,  Limpricht. 
18-90=101-01,  Waltershausen. 

B.6.  intumesces,  and  forms  a  vesicular  enamel.  Borax  dissolves  a  great  part  of 
it,  and  forms  a  clear  globule.  Soluble  in  concentrated  muriatic  acid  without  gelat- 
inizing. 

Occurs  with  scolecite  at  the  Berufiord  in  Iceland ;  in  Faroe ;  at  Poonah  in  India ; 
in  small  flesh-colored  crystals  at  Skye ;  reported  as  occurring  with  stilbite,  apo- 
phyllite,  Ac,  at  Bergen  Hill,  N.  J. 

This  species  exhibits  but  one  system  of  rings  in  polarized  light,  according  to  Dr. 
Brewster,  while  heulandite  has  two.  The  double  refraction  of  heulandite  is  $,\ao 
much  greater  than  that  of  epistilbite.  Yet  the  angle  / :  /  in  this  species  is  near 
that  of  heulandite. 

Ehrenbergite  of  No^enrath  (Lieb.  Kopp,  1852,  867)  is  a  pale  rose-red  amorphous 
mineral,  almost  gelatmizin^  with  acids,  irom  trach^-te  in  tne  Steinbrach.  Bischof 
and  Schnabel  obtained  for  it, 

Si  H         9e        fin        Ca        Ag      t..^ii  '&.  with  org.  Sabs. 

64-64         6-04      4-66       461       8-96       041       8  11  (by  loss)  7 -77=100,  B. 
66-77       16-77       1-66      080      2-76       ISO      8-78  17-11=100,8. 


Si 

£1 

Ca 

:^a 

1. 

Berufiord,  6869 

17-62 

7-66 

1-78 

2. 

60-28 

17-86 

8-82 

1-62 

8. 

68-99 

18-21 

6-92 

2-86 

4. 

69-22 

17-23 

8-20 

2-46 

HEULANDITK  Foliated  Zeolite,  J.  and  W.  Stilbite,  (in  part).  Stilbite  anamor- 
phique,  JTisvy.  BliittrigerStilbit,  J?au«.  Blatterzeolit,  W.  Euzeolith.  Lincoln 
ite,  Hiteheoek,    Beaumontite,  Levy. 


Monoclinic. 
h  :  c=l'065  : 1 
nres. 


C=SS^S5\  1: 1=^136^  4c\  O  :  lt=156^  45' ;   a: 
2*4786.    Observed  planes  as  in  the  annexed  fig- 
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STERCORITE,  Herapaih.     Microcosmic  Salt.    Salt  of  Phosphorus. 

In  crystalline  masses  and  nodules.  G.  =  1*6161.  Lustre  vitre- 
ous. Color  white,  stained  yellowish-brown.  Transparent.  Frag- 
ile.   Not  efflorescent.    Easily  soluble  in  hot  and  cold  water. 

Cbm/)o«t/»on.— .Sfa  NH*0 P+9H=P34-06,  NH^012-40, fTa  1492,  £[  88-6«.  Anal- 
ysis by  T.  J.  Herapath,  (Quart.  J.  Chem.  Soo.  April,  1849) : 

P  84825,  Am  7-680,  fTa  15-762,  £[  42248=1  Oa 

Mixed  with  about  9  per  cent  of  impurities,  consisting  of  oi]p;anic  matters  along 
with  chlorid  of  sodium,  carbonate  of  lime,  carbonate  of  magnesia,  phosphate  of  lime, 
•and,  dice.  B.R  intumesces,  blackens,  and  gives  off  water  and  ammonia,  and  after- 
wards fuses  to  a  transparent,  colorless  glaas,  soluble  in  boiling  water. 
Found  in  guano  at  the  island  of  Ichaboe  on  the  western  coast  of  Africaw 
This  species  is  identical  with  the  Salt  oj  Phoiphoru$,  used  as  a  flux  in  blowpipe 
analysis. 


8TRUVITE,  Ulex,  Afy.  K.  V.  Ac  Forh.  iii,  82,  Ann.  Ch.  Pharm  Ixvi,  41.    Guanite, 
JS.  F.  Tetehemaeher,  Pha  Mag.  [8],  xxviii,  546. 

Hemihedral,  two  opposite  sides  having  ^^^  ^ 

unlike  planes.  /:  7=101°  42',  0:11= 
132^  32';  aii  :  c= 1-0900:  1:  1-2283. 
Observed  planes  as  in  the  annexed  figure. 
O  :  U=138°  25',  O  :  il=151°  25',  O  :  u 
=90^i2  :  12  (ov.  tl)=63°  8',  11  U  (ov.O) 
=96°  60',  i^  :  Jl  (ov.  t))=57°  10'.  Cleav- 
age :  O,  perfect.  Twins :  face  of  compo- 
sition il. 

H.=2.     G.=l-65— 1-7.      Color  slightly 
yellowish  to  brown ;  white.     Lustre  vitreous.   Translucent ;  some- 
fames  opaque.    Brittle.   Tasteless,  being  but  very  slightly  soluble. 

Oamponiion.—^R*0  Ag*  P+12fl=Pho8phoric  acid  29'9,  magnesia  16-8,  NHH) 
10-6,  water  44'OslOa     Ulex  obtained,  (y.  Leonh.  1851,  51) : 

P  Ag  fe  ULr  Am,}a[ 

28*56  18-46  8*06  112  58-76 

B.B.  falls  to  powder,  giving  off  water  and  ammonia,  and  fuses  to  a  colorless  glass 
which  becomes  an  enamel  on  cooling.     Dissolves  readily  in  acids. 

Fonnd  in  guano  from  Saldanha  Bay,  coast  of  Africa,  imbedded  in  patches  of  crys- 
tala ;  also  under  an  old  church  in  Hamburg,  where  quantities  of  cattle  dung  existed 
in  the  soil,  above  a  bed  of  peat  which  contained  the  crystals.  This  salt  forms  when 
a  tribasic  phosphate  and  a  salt  of  anmionia  are  dissolved  together,  and  a  salt  of 
magnesia  is  added  to  the  mixture.  ^ 

Tiie  dimensions  of  the  crystals  are  nearly  those  of  barytes,  if  ll  be  taken  as  fl. 

HAIDINGERITE,  Turner,  Brewster's  Joornal,  iu,  808. 

Trimetric.  /:  7=100°  (80°  over  ii),  O  lt=14:8oi6' ;  a  :  J  ;  c= 
0-595  :  1  :JL-1918.  il :  il  (top^=146o  63',  It :  li=126o  58',  7;  ii= 
140®,  7 :  ii=130°.  Cleavage  ^^  highly  perfect  Mostly  in  minute 
crystals  aggregated  into  botryoidal  forms  and  drusy  crusts. 

ll.=l*5 — 2-6.    G.=2-848.     Lustre    vitreous.     Streak    white. 


882  vmacmnnwE  mihzkalpgt. 

the  name  of  B^tmm&nliU,  aa  modified  ujamre  prisiML  Hie  iliffirift  m  ikelaKre : 
O  And  it,  tii«  two  £ac«s  of  the  pnsm,  ihows  thAt  th«K  pUaes  mnSaBmDmr,  aa*  * 
the  form  cmnnot  be  a  soiiAre  prum.  In  physieal  and  other  eharairters  th«T  i 
bU  HeoUuidite,  and  the  an^e  /:  2t,  aeeording  to  hewj,  eqnab  14?^  Is',  vi 
near  the  lame  an^rle  in  this  species.  Lery  makes  /:  J=llz^  28' ;  bet  tka  neikar 
fiads  13^^  to  13«H^  hj  reflected  light.  Delesee's  aaalyns  aflorded  lOica  C4-1.  aZa- 
mina  14-1,  protoxyd  of  iron  1%  lime  4-S,  magn«ia  1-7,  loss  and  K>ia.  O^  watar 
IS'4 ;  bat  it  is  probable  that  the  specimen  was  not  parcL  Gj=:^'^iAaM.  CL  FkTi. 
m,  ix,  ZS5). 

3amed  ajfter  the  Kngiish  Mineralogist,  Mr.  Henlaad. 

ParoMtilhiU.  Von  Walterdiaosen  thns  names  Hoc  eit.  y.  251)  a  flMeimcB  fron  Bor- 
garfiord,  which  afforded  on  analysis,  5i  61  -^7.  Jl  \1^  Ca  1-%%  Ka  ir* »,  t  1^«,  fi 
9-^.^=100,  for  which  he  writes  the  formula  6  Si-r^S'+sA.  It  resembles  lUs- 
tillHte,  bat  he  states  that  the  angles  are  somewhat  dillarcnt.    It  maj  be  HenlaaAta. 


BREWSTERITE,  Brooke,  Edinb.  FhiL  Jour.  tI,  112.    Diagooite,  BreiL 
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_.^^— ^  Monoclinic.    C=S6O20',7:/=136%C^:lt=157« 

Z0-^^k^    14' ;  a  :  J  :  c=l-03S  :  1  :  2-47.     6> :  ti=93=  4<y,  O  : 
'  ^^    ^        «=90%    (9  :  Ji=176%  it :  i»=172^     Qeavage  u 


/  ' 


hi^ly  perfect. 
H.=4r 


.5_5.  G.=2-12— 2-432 ;  the  latter  accord- 
ing to  Thomson.  Lustre  of  n  peiurly ;  of  other  fih 
ces,  vitreous.  Color  white,  inclining  to  yellow  ind 
gray.  Streak  white.  Transparent — tnnaliioent. 
Fracture  uneven. 


Compon/ioa.— <Sr,  fea)?i-f5l5i»-f 5fl=(if 'Ba :  Sr=l  :  2)  Siliea  M^,  atauna  W-2, 
baryta  7*6,  strontia  10-2,  water  13-3;  bat  gi yes  too  little  alumna,  ^walj-aes  bj 
Connel  and  Thomson,  (Min.  i,  ^d) : 

Si         51        6a       Sr       Ca        fl        Fe 

1.  Strontian,  63C7     17  49     6-75     &-32     135     12-5S    o-i^sl'-^I^tt,  Connea. 

2.  "  63i>4     16-54     6-05     ^-01     0-80     U^J      zsb.'On,  Thon 


RB.  parts  with  its  water  and  becomes  opaque  ;  then  froths  and  swell*  to.  bet 
loses  with  difBcnlt^.  LeaTes  a  silica  skeleton  when  fosed  with  salt  of  phoephoros. 
Dissolves  in  the  acids  with  a  separation  of  the  silica,  and  according  to  Kobell,  ge> 
latinizes. 

Brewsterite  was  first  obserred  at  Strontian  in  Argjleshire,  associated  with  cale 
spar.  Ocean  also  at  the  Gianf  s  Causeway,  coating  the  earitisa  of  amTgdaloid ; 
in  the  lead  mines  of  St  Tnrpet ;  near  Freiburg  in  the  Brisgau ;  in  tha  d^partrntat 
of  the  Is^re  in  France,  and  m  the  Pyrenees. 

This  species  was  named  after  Sir  barid  Brewster. 

finLBFTE,  H.  Desmine,  Brtit.  Radiated  Zeolita,  J.  Foliated  Zeolite.  Strahliao- 
lith,  if:  Blattrich  strahliger  Stilbite,  ^Toas.  Garbenstilbit  Sphcroatilhtta,  ^. 
Hypostilbite,  B, 

Monoclinic?  Breit.  /  :  7=94°  16'  (whence  ti  :  H  =130'^  12^ 
analogue  of/:  /in  Ileulandite)  ;  1 :  l(front)=119=  16',  ii  :  ti=90^ 
Brfioke  and  Miller  make  O  :  ii  orn=90'*,  ti:  1=123^,  «i  :  1= 
120"^  22'.  Cleavage  :  il  perfect,  ii  less  so.  Twins  of  a  cmcifonn 
diaracter  are  rarely  met  with.  Common  in  sheath-like  aggrega- 
tions ;  globular,  divergent,  and  radiated  forms ;  also  thin.  laniAliar 
and  columnar. 
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hVomB ;  at  Andreasberg:  ia  tha  Hartx,  and  at  Rieeheladorf  and  Bieber  in  Hettia ; 
tOlQCKsb rutin  in  Thuriujy^ia;  at  JtvuchiuiitAUl  in  Boh«i»ia. 
I  Tbia  epecies  wa£^  named,  in  Allusion  to  its  containing  arsenic,  from  ^Afntgov,  paiion. 

The  PirropharmacoHte  of  Stroraeyer  from  Rteebelsdorf,  (Gilb.  Ann.  Ixi,  1H6)»  t«on- 
lina,  Lime  24  646»  aracDic  acid  46*t>71,  ma^oaja  8-223,  oxyd  of  eobalt  0-9"J8»  water 
|i>77=9l*-8lfi,  affording  the  formula  (Ca,  Mg)»lB*+I2fi,  Kanun.;  bnt  it  is  probably 
bpure  pharmacolite. 

'  Thia  species,  viewing  the  form  aa  above,  is  remotely  bomGaomorphoua  with  eoblJfc 
* and  viviamite. 


TANITE.  Phospliate  of  Iron,  Bin©  Iron  Earth,  MuUitite,  Thorn,  Fer  Phoa- 
pbatd,  B.  Blaue  Eisenerz,  Wern,  Eiaenblaa  F«r  aziir£»  M.  Glaulcoaidvrit, 
Kieisnpbyllit, 

MonocHnic.  C=7V25\  /; /=liri2',  0 ;  1*^145'=' 33' ;  a:h: 

=1002:  1:  1-3843. 

it :  li=  12^  47'.    U  :  iS^iei""  V.  H  :  li=  90^. 

a  :  -li=rl44°  20'.    1  :  1  (front)=119°  10'.  ^3  :  {3=154^  14'. 

u  :  /^145°  36'.      1  :  ti=^Ur  35',  i  :  i(froiit)=140^52^ 

face    u  smotli,   others  stria-  ^^ 

ted.  Cleavage  ii  liiglil j  perfect ; 
ii  and  ^l  in  tracer.  Often  reni- 
form  aiiil  globular.  Htnieture 
divergent,  tibrtms  or  earthy ; 
also  iiicni^ting. 

H.=1^5— 2.  G.=^2i>01.  Lus- 
tre, ii  pearly  or  metallic-pearly; 
Other  faces  vitreous*    Color  blue 


io 


green. 


sure ;  iisnallj 


0 

H 

1 

ki 

ii 

U 

13 

/ 

ii 

1> 

' 

-I 

n 

ObictT 

e4  Fb 

atMi 

hdnds. 

iBI  U 


deepening    by   expo- 
green  when  seen 
perpendicularly  to  the  cleavage 
face,  and  blue  transversely ;  the 
two    colors   mingled,   pnKlucing 

the    ordinary    dirty    blue    color.      Streak    bluish-white,     soon 
changing  to  indigo-blue;  color  of  the  dry  powder,  liver-brown, 
"transparent — trausluceut;    opaque    on    exposure.     Fracture   not 
ervable.     Thin  laminae  flexible.     Sectile. 


Owitpoti/ioft.— f'e*P-f8fi^Phoaphoric  acid    28'3,  protoiyd  of  iron  ^ 
7,  when   colorleas,  being  iso mo rphoua  witb  Cobidi  Bloom;  but  ubang 


4St\  water 
28*7,  when  colorleas,  being  isomorpbouB  witb  Cobidi  Bloom ;  but  ubanges  readilj^ 
owing  toox\*<1fttion  of  part  of  the  iron  j  analysia  iiffordt*d  RammeUberg  ft  (f^e*!? 
+eflhf(Fe^'-f8a) 

AnalyRea:  I,  Vogel,  (Gilb.  Ann.  lix,  174);  2,  Stroinoyor,  (Unters.  274);  3,  4,  Ram- 
melabefg,  (Pofifg.  Ixiv,  410);  6,  Brnndea,  (Scbw.  J.  xxxi,  77);  6,  Hioinson,  (Mjn»  i^ 
462);  7,  W.  Fisher,  (Am.  Jour.  8ci.  [2],  ix,  84; : 


1^  ^e  Pe 

1,  Bodenmais,                   26*4  41-0  

2.  St  Agues,  Oornwall,   8118  4128  

JU  N.  Jemey.  MulHcite,    2840  8891  ia-06 

4.  "              '•         — *  88-98  nm 

5,  HinenJrup,                    80'82  48*78  

8.  MHiUcite,                        2fl"06  40"3l  

7.  Delaware,                     27  17  4410  


a 

81-0  =i»84,  VogeL 
27-48^110  89,  Stromcyer. 

27-49  [  ^*'^'"*      •Undetermined. 
26  m>.  3^10-7,51  O-OSss^V'Sa.  B, 
27'14=lt9  61,lliomBon. 
27-96  Silica  U'10=M'82,  Fiaher, 
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BBBGEIFTIVE  MINERAIX)OT. 


CAPORCIANTTE,  Savu 

Monoclinic,  according  to  Meneghini,  resembling  henlandite  and 
near  that  species  in  its  angles  ;  2i  :  -2t=131°,  2i :  /=150°.  Cleav- 
age: it  very  easy,  and  sSso  parallel  to  2i;  easy  parallel  to  -2i 
Faces  2i  minutely  striated.  Also  in  twins.  Also  imperfectly  ra- 
diated foliaceous.  H.=2-5.  G.= 2-470.  Color  flesh-red.  Lustre 
pearly. 

Oompo9itum.^^a^Si^-{-9Sl  Si'-|-9£[,  Ramm.  and  near  LanmontitesSiliea  ftS*i, 
alumina  22*6,  lime  12*8,  water  11*9=100.  Analyses:  1,  Anderson,  (Jameson's  J. 
1842, 21) ;  2,  Bechi,  (Am.  J.  Scl  [2],  xiv,  62): 

Si      'Si       9e      Ca      %      &        fTa       & 
1.  62*8      21*7       01     11-8      0*4      11       0*2      18*1=100-7,  Anderson. 
2.62*02     22*88      —       9*68     111     111     0*26     1817=100-17,  Bechi 

B.B.  fiises  to  a  white  enamel  without  intnmescence.  DisBolyes  easily  in  acids,  and 
forms  a  jelly  even  in  the  cold. 

Occurs  in  geodes  with  calcite  in  the  Gabbro  rosso  of  Monte  de  Gapordano  st 
L'Impruneta  and  other  places  in  Tuscany.  It  is  sometimes  accompaniea  by  natiTt 
copper. 


V.  DATHOLITE  SECTION. 

DATHOLITE.     Borate  of  Lime,  P.  Borosilicate  of  Lime,   TKom.     Datolith,  W. 

Esmarkite,    Haut.      Humboldite,  Levy.      Botryolite,  HauM,      Chanz   Boral^ 
Siliceuse,  H. 

489  490 
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H.=l-6— 2-5;  the  lowest  on  it.    G.=2-94r8. 

Lustre  of  ^i  pearly ;  other  faces,  adamantine,  inclining  to  vitreous ; 
also  dull  and  earthy.  Color  crimson  and  peach-red,  sometimes  pearl 
or  greenish-gray ;  red  tints  incline  to  blue,  perpendicular  to  cleavage 
&ce.  Streak  a  little  paler  than  the  color  ;  the  dry  powder  deep 
lavender-blue.  Transparent — subtranslucent.  Fracture  not  observ- 
able.    Thin  laminae  nexible  in  one  direction.    Sectile. 

Composition. — do*SB4-8]G[=Ar8eiiic  acid  88 '48,  ozyd  of  cobalt  87*56,  water  24*02  ; 
Co  often  partly  replaced  by  ^e,  Ca  or  ifTi.  Analyses:  1,  Bucholz,  (Gehlen's  Jour. 
£2],  ix,  308) :  2,  Laugier,  (Mem.  d.  Mus.  d'hist.  n.  ix,  283) ;  3,  4,  6,  Kersten.  (Pogg. 
Ix,  251): 

22-    =98  Bucholz. 
24-6,  ]5ri  9-2, 3Pe  61=100-3,  Laugier. 
24-10,  ^e  l-01=100-06,  Kersten. 
24-08,  "   4-01=99-81,  Kersten. 
28-90,  Oa  800=99-19,  Kersten. 

Yields  water  alone  in  a  matrass  and  becomes  bluish  or  green.  6.B.  on  charcoal, 
^Yes  an  arsenical  odor,  and  fuses  in  the  inner  flame  to  a  dark-gray  bead  of  arseni- 
emX  cobalt    With  the  fluxes  a  cobalt  reaction.     Dissolves  easily  in  the  acids. 

l!lie  earthly  cobalt  bloom,  of  a  peach  blossom  color,  (Kobaltbeschlag),  is  shown  by 
Kersten  to  be  cobalt  bloom,  witn  some  free  arsenous  acid.    He  obtained. 


Is 

(5o 

1. 

Riechelsdorf, 

87- 

89- 

2. 

Allemont, 

40-0 

20-6 

8. 

Schneeberg 

88-48 

86*62 

4. 

It 

88-80 

88-42 

5. 

u 

88-10 

29-19 

Is        Is 

6o        Jp'e        fl 

1.  Schneeberg, 

51-00     19-10 

16-50     2-10     11-90— 100-70. 

2.  Annaberg, 

4810     20-00 

18-80    12-18=98-58, 

-with  a  trace  of  nickel,  lime,  and  sulphuric  acid,  (Pogg.  Ix,  262). 

Occurs  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellularly  aggregated. 
Hrilliant  specimens,  consisting  of  minute  aggregated  crystals,  are  met  with  at'Saal- 
feld  in  Thuringia ;  also  at  Riechelsdorf  in  Hessia ;  Wolfach  and  Wittichen  in  Baden ; 
Modum  in  Norway.  The  earthy  peach-blossom  varieties  have  been  observed  at 
Allemont  in  Dauphiny,  in  Cornwall,  and  at  the  lead  mine  of  Tyne  Bottom,  near 
Alston,  in  Cumberlano.  A  perfectly  green  variety  occurs  at  Flatten  in  Bohemia,  and 
sometimes  red  and  green  tinges  have  been  observed  on  the  same  crystals.  Oecurs  also 
on  the  north  shore  of  Lake  Superior  at  Prince's  Mine  on  calcite. 

Cobalt  bloom,  when  abundant,  is  valuable  for  the  manufacture  o£  smalt. 


BosKLiTE. — The  RoBeliteoi  Levy  is  probably  a  va- 
riety of  cobalt  bloom ;  and  Kersten  suggests  that  it 
may  be  identical  with  the  variety  in  the  third  of 
his  analyses  above,  which  contains  lime,  an  element 
detected  by  Children  in  Roselite.  The  form  is  given 
by  Levy  as  here  figured.  Haidinger  makes  it  a  twin 
with  composition  parallel  to  H. 

Trimetic;  /:  /=182<>  48'.  O  :  11=158°  2'.  aeav- 
age  distinct  and  brilliant,  parallel  to  it  It  is  deep 
roae-red,  with  the  lustre  vitreous,  and  H.=8. 

Its  only  known  locality  is  at  Schneeberg  in  Saxony,  where  it  has  been  found  in 
mall  quantities  on  quartz. 


Lavkitpulan,  (Breithaupt,  J.  f.  pr.  Chem.  x,  505).— Amorphous,  with  a  greasy 
hittre, inclining  to  vitreous.  H.=2-6~8.  G.=3014,  Breithaupt  Color  lavendi 
blue.     Streak  paler  blue.     Translucent.     Fracture  conchoidal. 

Contains,  according  to  Plattner,  Arsenic  and  the  oxyds  of  cobalt,  nickel  and  cop- 
per, with  water.    Fuses  easily  before  the  blowpipe,  coloring  the  flame  deep  bine 
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Jm.  a  BiAtraM  affvrdi  irattr;  beooiDM  friaiUe  in  the  flame  of  a  eaodUL  BJL  oa 
eharooal  becomes  opaque,  intomeBcee,  and  meltf  to  a  gUwy  pohaU^  eoloring  tbf 
flame  more  or  less  green.  BiBsolyes  readily  with  boraz  to  a  elear  glaH»  and  Umwm 
a  nlioeons  skeleton  with  salt  of  phosphonu.  With  eobalt  tolotion  aflMb  m  hlaa 
fgiamB.    Dissolyes  readily  and  gelatiniaee  with  nitrie  aoid. 

Datholite  is  found  in  amygdaloid  and  ^eiss ;  sometimes  also  in  beds  e€  iroK  an 
in  primitiYe  rocks.  In  the  latter  sitoation  both  yarieties  are  fonnd  in  Arsttdal  li 
Norway;  in  agate  balls  at  the  Seisser  Alp,  in  thelVroL  Datholite  ii  im^  with 
also  in  the  Talley  of  Ghlen  Farg,  Perthshire  and  Salisbury  Graigs ;  aft  UtS^  Swadea, 
at  Andreasber^,  near  Wolfctein  in  Rhenish  Bayaria.  At  Monnt  Catini.  TlHeaa j; 
and  Toggiana,  in  Modena:  crystals  large  and  transparent. 

Occurs  crystallized  and  massiYe  at  the  Rocky  Uill  quarry,  Hartferd,  Goo*.,  in 
tiie  northeast  part  of  Southinaton,  near  Mr.  Handen's,  in  amy^daUndf  boA  in 
erystels,  fibrous  and  masslTe;  also  in  Berlin,  near  Kensington;  in  the  northwest 
part  of  Meriden  and  at  lOddlefield  FaUs,  Ck>nn.  The  best  spedmena  in  Conneetieat 
oome  from  Roaring  Brook,  fourteen  miles  from  New  Hayen,  where  the  esyatals  (C 
489, 498)  are  sometimes  half  an  inch  long,  and  nearly  pellucid ^  the  avthor  obtalnei 
frcm  a  transparent  crystal  of  this  looality  /:  .^115®  12',  giying  by  ^^^^atlftii  te 
4r :  ^  76®  88'.  The  l>lane  f,  is  not  auite  eyen,  and  is  oft«a  onpoUdied.  B 
replaces  edge  21 :  /;  its  intersections  with  63  and  4  are  not  parallel,  nor  is  the  i^ 
terseotion  with  63"  psrallel  to  that  of  63"  and  61,  hence  it  is  probably  the  plans 
'  ".  Flanee  S^and  t^Tof  the  Roaring  Bruok  crystals  are  unpolished.  Ihe  angles  ef 
ormV  f  are  Jr=189«  26',  T^61^  8',  ZszUl^  82'.  Bergen  Hill,  N.  J.,  haa  aflbid- 
•d  fine  specimens,  and  Patterson,  specimens  of  less  interest  Occurs  sparinsly  at  Fisr> 
mont,  N.  Y.  At  the  hill  near  Copper  Falls,  south  shore  of  Lake  Superior,  it  ooeurs  ia 
amygdaloid,  and  the  crystals  often  include  natiye  cop|>er,  and  are  sometimes  am^ 
thystine  in  color;  also  on  the  south  shore  of  bleRoval  in  fine  crystals  ^  fig.  490,491 
are  from  crystals  in  the  cabinet  of  J.  R  Tesch^noacher ;  plane  (|  })  giTea  appieod- 
mately  O  (bottom  plane),  on  <,^140<>-142O,  il  ;  t=109^  8(K,  which  are  near 
the  angles  of  plane  ;  but  the  22  intersections  of  t  with  2  and  21  are  not  panOsI, 
although  those  with  |-  and  41  are  parallel. 

The  crystallization  of  Datholite  was  shown  to  be  trimetricbyBrooke  and  IfiUer, 
a  conclusion  which  the  author's  obseryations  confirm. 

ALLOPHANE,  Strcmeyer,    Riemannite. 

Eeniform  and  maseive ;  sometimes  presentiiiff  traces  of  crystal- 
lization on  the  surface ;  occasionally  almost  piuverulent. 

H.=3.    G.=1'852 — 1-889.    Lustre  vitreous  or  resinous;  splen- 
dent and  waxy  internally.     Color  pale-blue ;   sometimes 
brown,  yellow,  or  colorless.     Streak  white.    Translucent, 
tore  conchoidal  and  shining.    Very  brittle. 

6i>mpatt^um.— Analjaes :  1,  Stroma jer,  (Unters.  808,  and  Gilb.  Ann.  lir,  120); 
2,  Walchner,  (Schw.  J.  xlix,  164) ;  8.  Guillemin,  (Ann.  Ch.  Ph.  xlii,  260) ;  4,  Bun- 
sen,  (Pogg.  zzxi,  63);  6,  Berthier,  (Ann.  des  H.  [8],  iz,  498);  6,  B.  RiHiman^  ix^ 
(Am.  J.  ScL,  [2],  Til,  417): 

Si  XI         fl        Cu^     ^ 

1.  Grafenthal,        21*92    82*20    41 '80     Ou  0  8*06,  Ca  0-^8,  Gypa  0*52,  9eV 

0-27s:99-S8,  8tnMiL 

2.  Gersbach,  2411     88-76    86-76    2-88=100-96,  Walchner. 
8.  Fermi,                28-76     89*68     86*74    0-96=99*88,  Guillemin. 

4  Friesdorf,  21*06    80.87    40*28     ,  CuG  2*89,  9e  2*74,  HsO  2'Oe,  BL 

«.  Beauvais,  21*90    29-20    44-20     ,  Clay  4-7=100,  Berthier. 

8.  Richmond,  Ms.  22*66    88*77     86*24     ,  Mg  2'88»99*49,  SUUman,  Jr. 

The  formula  from  analyses  2, 8,  and  6,  is  Sl*Si*-f-16&=Silica  24*22,  alnmna 40*19, 
water,  86*89 ;  from  1  the  same  eaceept  20£[  in  plaoe  of  16A. 


HTDBOUB  PHOSPHATES  AND  ABSENATE8. 


419 


Bometimes  between  leek  and  mountain-green.     Streak  bluish-white. 
Snbtransparent  to  translucent. 

Composition, — Supposed  to  be  an  arsenate  of  the  protoxyd  of  iron.  Heated  in 
a  glass  tube,  it  turns  orown,  and  loses  25  per  cent  of  water.  .  On  charcoal  it  gives 
off  an  alliaceous  odor,  turns  black  without  melting,  and  is  then  magnetic 

Occurs  at  Lobenstein  in  Yoigtland,  with  cobaltio  pyrites  and  spathic  iron. 


SCORODITE.    Neoctese,  Beud     Martial  Arseniate  of  Copper,  P.     Cupreous  Arse- 
niate  of  Iron,  Boumon.    Skorodit,  ireit, 

Trimetric.    I:  I=9S^  2\  O :  l*=132o  20' ;  a :  J :  66i 

€?=1'0977  :  1  :  1-1511.  Observed  planes  as  in  the 
annexed  figure,  with  also  7j  and  another  pyramid  J. 
fa  :  i2=120^  10',  ii  :  ^2=150°  5',  1  :  1  (pyr.)= 
114^  34'  and  103^  5',  (bas.)=110o  58',  i :  i  (pyr.)= 
134^  38'  and  127°  18',  (bas.)=72°  2'.  Cleavage  : 
♦  2  imgerf ect,  it  and  it  in  traces. 

H.=3-5— -4.  G.=3-l— 3-3.  Lustre  vitreou&— 
sabadamantine  and  subresinous.  Color  pale  leek- 
green  or  liver-brown.  Streak  white.  Subtransparent 
— translucent.     Fracture  uneven. 

Compontion, — Pe  Xs+i  fi= Arsenic  acid  49*8,  peroxyd  of  iron  34*7,  water  16*6. 
Analyses  :  1,  Berzclius.  (K.  V.  Ac.  H.  1824,  360,  and  Jaliresb.  v,  206)  ;  2,  Boussin- 
ganlt,  (Ann.  Ch.  xli,  337) ;  3—6,  Damour,  (Ann.  Ch.  Phys.  [8],  x,  412) : 


Is  9e  iGr 

1.  Brazil,  yeoctese,          60*78  84*86  16*66 

2.  Popayan,                      49*6  84*3  16*9 
8.  Vaulry, ^  <?ry»^         60*96  31*89  16*64 

4.  Cornwall.  6/tt«  ciy«t  61*06  82*74  16*68 

5.  Saxony,  bluish,           62*16  83*00  15*68 

6.  Brazil,  Neoctese,         60*96  83*20  16*70 


r 

0*67,  On  /rac«=l 01*86,  Berzelius 

,  Ph  0*4=101*2,  Boussingault 

,=98*48,  Damour.     G.=3*ll 

,=99*48, 

,=100-74,       " 

,=98*86,         «*  G.=818 


B.R  on  charcoal  gives  out  an  alliaceous  odor,  and  fuses  to  a  reddish-brown  or  black 
scoria,  which  acts  upon  the  magnet  when  all  the  arsenic  is  expelled.  No  action 
with  nitric  acid,  cola  or  hot ;  but  easily  dissolved  with  muriatic  acid. 

A  brown  variety  occurs  in  the  granitic  mountains  of  Schwarzenber^  in  Saxony, 
associated  with  arsenical  pyrites,  and  at  Loling,  near  Huttenberg  in  Carinthia,  along 
with  leucopyrite ;  also  at  Chanteloube,  near  Limoges.  A  leek -green  scorodite  is 
found  in  the  Cornish  mines,  coating  cavities  of  ferruginous  quartz.  Minas  Geraes, 
in  Brazil,  and  Popayan  have  afforded  some  fine  specimens. 

The  Neoctese,  trom  Brazil,  is  shown  by  Descloizeaux  and  Damour  to  be  identical 
with  Scorodite,  (Ann.  Ch.  Phys.  [3],  x,  408). 

Occurs  in  minute  crystals  and  druses  of  leek-green,  grass-green,  and  greenish- white 
eolors,  near  Edenville,  N.  Y.,  with  arsenical  pyrites,  iron  sinter,  Ac,  in  white  lime- 
stone. 

Named  from  vKopoiov,  garlic,  alluding  to  the  odor  before  the  blowpipe. 

An  Iron-sinter,  (Eisensiuter,  Arsenik-sinter),  from  Nertschinsk,  analyzed  by  Hct- 
mann,  is  an  amorphous  scorodite.  Hermann  obtained,  (J.  £  pr.  Ch.  xxxiii,  96),  As 
48*06,  9e  86*41.  H  16*64=100. 

It  forms  an  ochreous  crust  upon  beryl,  topaz,  and  quartz  crystals^ 

Altbrkd  Forms. — Scorodite  occurs  altered  to  Limonite. 
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5i      9e     21     ftg     fi: 

5.  lAontmort,Nontronite,4l'Sl  8569  8-81    18-63,  Ca 019,  Oa 0-9=100-8. J. 

6.  Andreaaberg,    **  4110  87*80 21  •56=99-86,  Biewend. 

7.  Tirschenreuth,  **  47*1     85-75  7  15    tr.    10*00=100,  MuUcr. 

8.  "  "  47*69        42*49      018»  9*79=100,  Uricoechea. 

9.  WolfeuBiem,  Finguite,Se-90  29*50  1*80  0*45  26*10,  J*e  6*10llh  0-15=100,  K«t 

a  With  aoDM  potash. 
Kobell  found,  after  expelling  the  water, 

1.  Haar,         5i  62*10    Fe  40*60    ffl  S'OO    Oa  l-«0    *g  1*08=98'«8. 

2.  Hungary,        62*88  48*84  2*82  0*98  0-73=»r65. 

The  chemist  does  not  consider  all  the  water  in  chemical  combination. 

B.B.  infdsible,  but  becomes  black  and  then  brown.  With  the  flvzea  gLrm  u 
i  ron  reaction.     Partially  dissoWed  in  muriatic  acid.    Nontronite  g^latinixea. 

From  Hungary.  Described  as  breaking  readily  into  a  kind  of  parallelepiped,  tht 
upper  end  and  two  adjoining  lateral  edges  of  wnich  have  the  oppoeite  intgiitf* 
pole  from  the  lower  end  and  the  other  two  edges. 

The  Pinguite  affords  the  formula  ^e  3i-f-9e%*+15H.  It  has  a  greasy  feel  6^ 
2-8— 2*36. 

A  mineral  from  Ceylon,  resembling  chloropal,  affbrded  Thomson,  (Min.  i,  464): 

Si  63*00,         3Pe  26*04,         &  1*80,        fig  1*40,        fi  18-00=100-24. 

COLLYRITK    Kollyrite,  FrHsUben,    Scarbroite. 

Collyrite  is  a  clay-like  compound,  white,  with  a  glimmering  lustre,  gresfj 
feel  and  adhesive  to  the  tongue.  G.=2 — 2*15.  H.^1 — 2.  B.B.  infusible.  Gelat- 
inizes with  nitric  acid.  From  Ezquerra  in  the  Pyrenees,  in  porphyry  near  Sehem- 
nitz,  Hungary,  near  Wessenfels,  Saxony.  Scarhrcite  from  the  coast  of  Scarboroogb 
is  related  to  Collyrite.  G.=:1'48.  Does  not  fall  to  pieces  in  water  or  increase  ifi 
weight 

Analyses:  1,  Klaproth,  (Beit,  i,  257);  2,  Berthier,  (Ann.d.  M.  ii,  476);  8,  Kers- 
ten,  (Scbw.  J.  ixi,  24);  4,  Vernon,  (PhiL  Mag.  and  Ann.  v,  178): 


Si 

^ 

9e 

fl 

1. 

Collyrite,  Schemnitz, 

14-0 

45-0 

420=101,  Klaproth. 

2. 

**          Ezquerra, 

16-0 

44-5 

— 

40-5=100,  Berthier. 

8. 

'•          Saxony, 

23-3 

42*8 

— 

84 -7=100*8,  Keraten. 

4. 

Scarhroitef 

10-50 

42-60 

0-26 

46*76=100,  Vernon. 

The  formula  Xl'Si+iefl  has  been  written  for  Collyrite. 

Dillnite  is  a  related  substance,  white  and  firm,  (H.=8'6),  or  earthy,  (H.=l-8 — il 
G.=2'574 — 2*836.  It  is  the  gan^e  of  the  diaspore  of  Schemnitz.  Analyses  bj 
Hutzelmann  and  Karafiat,  (Pogg.  Ixxviii,  676): 

1.  Si  22-40     3l1  66-40     Oa^r.      fig  0  44     fl  21*18,  f'e,  fiji,  alk.  *r.=100-3T.  H. 

2.  28-53  53*00  0*88  1*76  20-06=99  22,  Karafiat. 

The  analyses  correspond  to  the  formula  5l'Si+4^fl=Siliea  24*39,  alumina  M"^ 
fl  21*38.  Dr.  J.  L.  Smith  obtained  a  very  different  result  for  a  similar  matenAi 
from  the  same  Schemnitz  locality,  as  given  under  Pholerite,  (q.  v.) 
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Is 

f 

Cu 

1. 

Cornwall,  cryst. 

86*71 

8-36 

66-48 

2. 

u 

tt 

89-9 



66-2 

8. 

f< 

« 

39-80 

66-66 

4. 

I< 

"    G.=a4-136, 

83-60 

6-96 

66-38 

6. 

" 

"    G.=4-378, 

84-87 

3-43 

66-86 

6. 

« 

Jibrous, 

40-61 

64-98 

7. 

« 

"    G.=8-918, 

40-60 

1-00 

61-08 

Oompotition, — Cu*(^,P)+fi  (the  arsenic  to  the  phosphoric  acid  as  8  :  l)=Ar8enic 
tcid  81  -7,  phosphoric  acid  6*6,  oxyd  of  copper  68-4,  water  8-3=100,  and  isomorphous 
with  libethenite.  Analyses:  1,  fcobell,  (Po^^.  xviii,  249) ;  2,  3,  Richardson,  (Thom. 
Min.  i,  614) ;  4,  Hermann,  (J.  f.  pr.  Ch.  zxziii,  291) ;  6,  Damour,  (Ann.  Ch.  Phys. 
[Sj,  xiii,  404) ;  6,  Thomson,  (Min.  i,  616) ;  7,  Hermann,  (loc.  cit ) : 

3-60=100,  KobelL 
8-9=100,  Richardson. 
3*66=100,  Richardson. 
4*16=100,  Hermann. 
3*72=98-88,  Damour. 
4-41=100,  Thomson. 
8-83,  J'e  8-64=100,  Hermann. 

The  fibrous  is  the  wood-artenate^  (ffolzkuvfererz),  a  variety  from  Cornwall,  pre- 
senting a  sod  yelvet-like  surface,  and  a  sislcin  or  greenish-gray  color. 

B.B.  in  the  forceps  affords  a  brown  crystalline  bead ;  on  cnarcoal  fuses  with  a 
kind  of  deflagration,  and  yields  arsenical  fumes  and  a  white  brittle  metallic  globule, 
which,  as  it  cools,  becomes  covered  with  a  red  scoria.  Dissolves  in  nitric  acid,  and 
^BO  in  ammonia. 

The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quartz,  at  the 
Cornwall  mines ;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumberland.  Found 
at  Camsdorf  and  Saalfeld  in  Thuringia,  in  the  Tyrol,  the  Bannat,  in  Siberia,  Chili, 
and  other  places. 

CONICHALCITE.    Konichalcit,  Brett  and  Plattn.,  Fogg,  Ann.  Ixxvii,  189. 

Reniform  and  massive. 

H.=4:'5.  G.=4'123.  Color  pistachio-green,  incliningto  eme- 
rald-green ;  streak  the  same.  Subtranslucent.  Brittle.  Fracture 
splintery. 

Compotition, — (Ou,  Ca)*  (P,  is)-fli"C[,  with  some  vanadic  acid  replacing  (!)  part 
of  the  phosphoric,  the  copper  and  lime  in  equal  proportions,  the  arsenic  to  the  other 
acids  as  2  :  1.  Closely  allied  to  olivenite  and  volborthite.  Analysis  by  Fritzsohe, 
(loc.  cit) : 

3s  80-68,        Ps-Sl,        Vl-78,        Cu  81-76,        Ca  21-86.        fl  6*61. 
Probably  from  Hinajosa  de  Cordova,  in  Andalusia,  Spain. 


EUCHRGITE,  BreithuupU 

Trimetric.  1 :  7=92^  8',  O  :  U=148°  40' ; 
a:h:  c= 0-6088  : 1  :  1-038.     Observed  planes  ^^ 

as  in  the  annexed  figure.     11 :  li=117°  20',        <^^^ 
^^  :  H=121°   20',  ^i :  5i=132o  24',    vi :  2i=       (\ 
140°  30i',  21 :  21  (ov.  n)=10r  13'.      Cleav- 
age  :  /and  11.    Faces  It  vertically  striated. 

H.=3-5— 4.  G.=3-389.  Lustre  vitreous. 
Color  bright  emerald  or  leek-green.  Trans- 
parent— translucent.  Fracture  small  con- 
choidal — uneven.    Rather  brittle. 

C7o»*/)o«/u)n.— Cu<ls-|-7fi=Arsenic  acid  8416,  oxyd  of  copper  47  15,  water  18*70 
-xlOO.  Analyses:  1,  Turner,  (Edinb.  PhiL  J.  iv,  801);  2,  8.  Kuhn,  (Ann.  d.  Ch.  u, 
Pharm.  U,  128);  4,  Wohler,  (ib.  286): 
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Si        ri      fig       9e     Ca    £i      fi 
1.  Chrytoprau  earth,  85-00  15-68     1*25      458  042  5-00  S8.1S, KUprotli. 
%.  AlizUe,  54-68  82*66     5*89  ^eM8  016  0*80  5-28=100,  SdumdL 

8.  Hard  PimdUe,         85-80     2*78  14*66  Fe2-69  28*04  ll-OSsslOO,  B*«r. 

,The  second  corresponds  nearly  to  the  oxygen  ratio,  for  the   prcyiozyds  sQies 
and  water :  1  :  8  :  i ;    the  third  for  the  protoxyds,  perozjda,  aUiea  and  vitcr. 
:  1 :  2  :  3  :  8. 
From  Silesia  and  elsewhere. 

MOXTMORILLONITE,  SaiteUU. 

Rose-red ;  fragQe.  From  Montmorillon ;  Confolens  in  Charente  ;  and  naar  8L  Urn 
de  CoUe,  in  Dordogne. 

BmtctiUy  Breithanpt,  is  from  Cilley  in  Lower  Styria,  and  Zeng  in  Croatia.  9^ 
posed  formula  2l  Si*4-6fi. 

MaltkaeiU  of  Breithanpt,  (J.  £  pr.  Ch.  x,  510)l  In  thin  plataa  and  maanYe;  io& 
like  wax.  6.=l-99 — 2-01;  white  or  yellowish,  and  translucent^  From  baMhat 
dteindorfel,  and  greenstone  near  Berann  in  Bohemia.  Analyses :  1,  Damovr,  (Boll 
Soc.  GeoL  de  Fr.  [2],  ir,  464);  2,  L  A.  Jordan,  (Fogg.  Ixxrii,  591);  S,  MeisBcr. 
(J.  1  pr.  CaLX.510): 

Si  21       Fe      Ca      fig       &        fi 

1.  jroa/MorO^oat^,  50*04    2016     0-68     146     0*28     1*27     26-0=99-&4,  Damov. 

2.  SmecHU,  51*21     12-25     2-07     218    4*89     27*89,  Jordan. 

3.  MaltAacUe,  50*2       10-7       81       0*2       S5-S,  Moaaner. 

Baxotumoftkin  of  John,  is  another  clayey  or  halloTBte-Uke  snbataaee  from  Eo- 
samoth  in  SUesia.  Zellner  obtained  §i  54*50,  H  27^,  Ca  2*00,  :kg  0*S7,  ^e  'rtt. 
fi  14*25=98-62. 

ERDMAXMTE,  B^rlit^  Fogg.  Ixxxriii,  160- 

In  imbedded  grains  and  f*>lia :  with  no  traces  of  crvstalliratioiL 
G.=3*l.  Lustre  Wtreons.  Color  dark-brown.  In  tfiin  splinter?. 
Translucent. 

Composition, — ^Analysi^  by  Blomatrand,  oi  half  a  gramme,  (loc  eit. ) : 

Si    Ox.Ce<fcLa     H  Ca  ^«  ^  T       fi  and  loa 

31-85         84-S^         11-71         6-46         8*52         0-86  1^48  4*25 

From  the  island  Stoko  in  the  Langesondfiord,  near  Brerig.  Earned  in  honor  ^ 
JL  Srdmann. 

BARAT.ITE. 

Massive,  and  cellular. 

Il.=4.  Lustre  glimmering.  Color  greeeniah-black.  Opaque. 
Streak  gravish-green. 

CompoHtiom. — Coatain*  silica,  slumina,  peroxrd  of  iron.  lime,  maini«sia  and  v»t<r 
BR  alone  infusible;  with  borax,  a  irlass  colored  bv  iron;  with  soda  rartlTi* 

•olTed.     Wholly  solttbie  in  muriatic  acid.     In  a  tube  yields  pure   water    «a4  b*- 

•<>««•  brownish. 


HYDROUB    PIIOSPHAITS   AlHy  ABSENATE8. 
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H.  =  2'5.  G.^2'9 — 3.  Liistre  adamantine,  not  very  distinct 
>lor  olive-green,  pa&sing  into  yellowish-brown,  bordering  snrae- 

Bmes  ii|>on  hyacintli-n'd  and  blackisli-brown ;  also  passing  into 
asR-green  and  enicrald-gretnh     Streak  olive-gi'een — ^brown,  yel* 

>w,  pale.     Subtranslucent.     Rather  sectile.     Jryroelectric, 

Composition.'^  fc*  3.8-f-Fe*l3'-|-]8  a=(^'o',3Pe)^ti»'-f  18  fl=Ar8enio  acid  40-4, 
ftroxyJ   of  Iron  28 i,  protoxvd  of  iron  12-6,   wnter  18-9;    according  to  G.  Rob« 

ftbabl7Fe*Aj&*+18G.     Analyaifi  bj  Berzeliua,  (K,  V.  Ac.  H.  1824,  p.  S64): 
Xa  P  ¥e  On  tL 

40^20  2  5»  39-20  0*66  18  61,  gun  goo  1-^6=1 02i)5. 

ExpoBod  to  a  gentle  heat,  it  beeomeB  red  ;  n  higlier  tetiiptjruture  causua  intttmefl- 
»nce,  bat  drives  off  littlts  or  no  arsenic,  and  leaves  a  red  powder.  B-B-  copious 
r»»<?M!cal  fume*  nr©  emitted  on  charcoal,  and  a  metallic  scoria  is  obtained  in  ibe  ro- 
aciiig  flame  which  acts  ou  tb«3  magnetic  needle. 

Cube  ore  was  formerly  obtained  at  the  mines  of  Huel  Gorland,  Hiiel  Unity, 
Hd  Carharraek  in  Cornwall,  coating  cavitica  iu  quartz,  with  orca  of  copper;  now 
^and  in  quartz  at  Burdle  0 ill  in  Caml>erland^  in  small  briUiant  crystals;    also  in 

Atralia;  at  St.  Leonard  in  France ;  and  at  Scbnecbcrg  and  Scbwarzenberg  ia 

stony. 

BErDA?rTTTK,  I.^ftf,  Thls  Oil n Oral  from  OorhAUften,  Naftsaxi.  has  b^en  referred  to 
abe  ore,  but  Brooke  gives  reason  for  believing  it  distinct.  Form  according  to 
evy,  rhombohedral ;  H  t  K=^&^  30',  bnt  faces  not  even.  Black  and  opaque,  Percy 
bt«iii«d  m  two  imperfect  aiialyaea^  (Phil.  Mag.  [3],  jEXJcvii,  161): 

rm  1-46  1*2-81         42-48         24*47         8'49 

U^m  undeL         12  85         87-65         29-62         8'49 

UnleM  oonlrtining  largely  of  impurities,  it   must  be  distinct  from  the  above. 
RammeUberg  deiuces  the  formula  Fe*  5.s-|-8ll. 

AuTgEED  Forms, — Cube  ore  has  been  observed  altered  to  PsUomelane,  Limonite, 
I       (Fe^£P),  Red  Iron  Ore,  {Pe). 


AJumine  Phosphat^e,  M^ 
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WAVELLITEL     Subphoaphate  of  Alumina.      Devonite. 

Lasiouite,  Fuchs* 

TrimetTic.     /:  7=126*='  25\   O  :  11=143°  23' ; 

a  :h:  6'=0'7431 : 1  :  1'4043.  Observed  planes  aa  in  / 
the  annexed  figure,  with  also  1,2?  and  i\  1  :  l^V2d°  fx 
47',  1  :  1  (mac:)  14tr  2S\  (Ifrach.)  11  (^  20'  and  (baa.) 
79^  34',  2f  :  2?  (pyr.)  117^  m\  US'"  33\  (lia^.)  Vi3^ 
7', ?t:  ?*J= 123^*57'.  Cleavage:  /rather perfect:  also 
brachydi agonal.  Usually  in  hemispherical  or  glob- 
nlar  concretions,  having  a  radiatea  strnctnre. 

H.==3*25 — 1.     G.  =  2'337,  (Barnstaple),  Ilaidin- 
ger;  2*3(il6,  (Irish  variety),  Ricliardson.     Lustre 
vitreous,  inclining  to  pearly  and  revsinous.     Color  white,  passing 
into  yellow,  green,  gray,  l»rci^vii,  and  black.     Streak  white.     Trans- 
Incent     Index  of  refraction  1*52. 

Compoudon, — (Xl*P*-f-18fi}+|  Al  F=Alumina  8S8.  phosphorto  acid  841»,  alumi- 
ntom  Vlt,  fluorine  3'1,  water  26  0^1 00.     Sonucnsohein's analysis  corresponds  nearly 

Analyses  :  1,  2,  Fuchs,  (S<'hweig.  xxiv,  121)  ;  8,  Berxelins,  (Schw,  J,  xxvii,  68),  4 
-7.  Erdmann,  (Schweig.  Kix,  154);  8,  Hermann^  (J.  C  pr,  CbenL  xxxiii,  288);  9, 
atLueuscliiea  (J.  t  pr.  Oheiu.  liii,  844): 
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DEBOBIFTIVE  HDnESALOOY. 


I 


1.  Devonshire, 

2. 

8. 

4.  Strigis,  blue, 

5.  "      green,  yellow, 

6.  *•       brown, 

7.  "       black, 

8  Zbirow, 

9  Allendorflf, 


51  P  fl 
87-20  85-12  28-00 
87-16  84-84  28-00 
85-85  88-40  2680 
86-60  84-06  27*40 
86-89  83-28  27*10 
84-90  81*66  24*01 
86-39  82-46  24*00 
86*89  34-29  26*84 


HF    Fe 

=100-82,  FQch& 

=100  Focha. 

2*06  1-25,"  Ca  0-60=:99-89,  Berafim 
trace  1  •00=99*06.  Erd. 
trace  2*69»99*46,  Erd. 
trace  2*21.  Si  7  •80=99-97.  Erd 
trace  1*6     Si  6*66:=100,  Eri 
F  1*69  1-20=98 -91,  Henn. 


86*76  32-16  2882  trace  6a 0*86,  Si  2*70=98 "80, Sodb. 
a  With  perozjd  of  Manganese. 

Hermann  obtained  much  less  fluorine  than  BerzeliuB,  and  ^ivee  a  differeDtfmiiik 
But  Berzolius  remarks  that  this  ingredient  may  easily  fall  sbort. 

B.B.  whitens  and  intumesces,  but  is  infusible ;  gives  the  reaction  of  photpkorm 
In  a  matrass  yields  water,  and  acts  on  class  from  the  hydrofluoric  acid  preseiL 
Reduced  to  powder,  and  heated  with  sulphuric  acid,  it  gives  off  a  vapor  wEi«k  cor- 
rodes glass. 

Wavellito  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  D€T«t- 
shire,  by  Dr.  Wavell.  It  has  since  been  found  at  Clonmel  and  Cork«  Ireland;  a 
the  Shamt  isles  of  Scotland,  at  Zbirow  in  Bohemia ;  at  Frankenberg  and  Lsd^ 
stricffis,  Saxony ;  Diensberg  near  Giessen,  Hesse  Darmstadt ;  on  brown  iron  ort  a 
the  <f\ira  limestone  at  Ambere  in  Bavaria,  (the  Lasionite  of  Fuchs) ;  in  a  MangaseM 
mine  at  Weinbach  near  Weilburg  in  Nassau,  (Genth) ;  at  Villa  Rica,  Minas  G«ntf. 
Brazil. 

In  the  United  States  reported  as  found  near  Saxton's  River,  Bellows  Falls,  K.  H.; 
also  at  the  slate  quarries  of  York  Co.,  Pa,  near  the  Susqnehannah ;  fonnd  at  Waskiif' 
ton  mine,  Davidson  Co.,  N.  C,  with  actinolite,  pyrit^  and  native  silver. 

A  Wavellito  containing  oxyd  of  load  occurs  at  Rosi^res  in  stalactites,  as  deUetii 
by  Berthier. 

CACOXEXE.    Eakoxen,  Bteinmanm. 
Occurs  in  radiated  tufts  of  a  yellow  or  brownish  yellow  ccJor. 
n.— ;3 — 4.     G.=3-3S.     Becomes  brown  on  exposure. 

Compoiition. — Supposed  to  be  an  iron-wavellita  (Fe,  3tl)*P'-f"18fl.  but  donU- 
ful.  Analyses:  1,  Steinmann,  (Leonh.  Orykt.  760) ;  2,  Holger,  (Baomg.  Zeita  viii, 
129) ;  8,  Richardson,  (Thomson's  Min.,  i,  476) : 

*1         Fe         P        Ca       Si        fiandHF 

1.  Zbirow,  1001     86-32     17*86     016     890     26 -96=99 19,  Steinmann. 

2.  "         11-29     86-88       920     8-80     18-98,  with  Ag  7*68,  2n  1*28,  Si  l-«93« 

8.        "         481       20-6       11       2-1       80-2,  with  Ag  0-9=97 -9,  Rich. 

The  difTcrenccs  are  supposed  to  be  due  to  impurities.  Steinmann's  analysis  af 
wavollitc  was  made  on  a  s(>ecinien  from  Zbirow,  and  has  the  com|>osition  of  tm 
cacoxcno.     B.B.  act«  like  wavcllite,  except  that  it  affords  the  reaction  of  iron. 

It  occurs  at  the  Hrbeek  mine,  near  Zbirow  in  Bohemia,  along  with  an  eartkj 
brown  iron  ore,  in  the  graywacke  formation. 
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OHILDRENITE,  Levy. 

Trimetric.  / :  /=  1 1 1  °  54',  O  :  1  * = 
130^  26' ;  a:h:  c»=0-9512  :  1  :  1-471>S. 
Observed  planes  as  in  the  annexed  fig- 
ure, with  also  ||.  O  :  21=127°  53', 
O  :  l  =  18r  4',  O  :  }=142o  35',  O  :  ti 
=00%  1  :  1  (mac.)  13o°4',  (brach.,*ir 

over  2>,)  102°  41',  (hixs,)  1)7°  52',  21  :  2*  (ov.  t>)=75o  4(5',  B.  and  M. 

Cleavage :  i\  imperfect. 


HTBBOne  PHOSPHATES  AIHJ  iJBSEKATES. 


^5 


ERrNITE,  Maid 


H.^5.  G.=3'18— 3-24  ;  3-184,  Kengott.  Lustre  vitreous,  inclin- 
ing to  retsinoiifl.  Color  yellow  and  pale  yellowish-bro^Tij  also 
TOllowieh-white,  and  brownish-black.  Streak  wliite,  jellowiflh. 
Translucent.     Fracture  uneven.     In  a  matrass  mucli  water. 

OifmpoMiiion.—(k*,  Xl/ P*+l^^.  ^»*^h  *he  protoxyda  to  tha  alumin4  M  4 :  8^ 
I%o»pDorio  ftcid  27*8,  alumina  !4*4»  protoxyd  oi-  iron  31*3,  protoryd  of  mangAndse 
©•i,  water  17^^100,  In  the  formula,  the  orygen  ratio  for  the  hme9  and  phofiphoric 
aeid  tB  16  :  15;  Rammdflberg'a  AB&ljfti«,  (Pogg.  haxv,  iSb},  vbicb  foUoirs,  aiforda 
14-4  :  15, 

P  28-93    Xl  14-44   f'eSO'68    fin  9-0^    ft^'14  fl!flUS=100*2S,  RommelsWrg. 
B^B.  color  of  Unme  bluish-green  ;  with  the  fiiixt^  reactioo«of  iron  and  mangmnMC 
Solablti  in  moriatic  acid  after  long  ignition. 

Occurs  in  crystals  and  cry»toUino  coats,  on  apathic  iron,  pyrttofl  or  auartx,  aod 
aomotimes  with  apatite  near  Tavistock  in  Devonshire  ;  on  alaie  at  Crinnii  in  Corn- 
wall. 

If  the  dome  2\  be  made  the  fuDiiamental  yerticul  prism,  then  J:  i=104*  14',  ll ; 
Bfci  (top)=:7S®,  It  I  n  (ib.)=87°  14' ;  the  cleavage  mAcrodiagonAl ;  aib:  c=l-S614: 

In  Tnammillated  cryatalline  groopB*  ecm centric  in  structure  and 
,  fibroLifl,  and  rough  from  the  tenninationa  of  very  minute  crystals  ; 
I  €he  concentric  layers  compact,  and  often  easily  Beparable.    TraceB 
of  cleavage  in  one  direction. 

H. =4-5^5.  G.=4'043.  Lustre  almost  dull,  slightly  resinous. 
Color  fine  emerald-green,  slightly  inclining  to  grass-green.     Streak 

green,   paler    than    the  color.     Subtranslucent — nearly  opaque. 
rittle. 

CoMponti&n. — 0u'5§-4-2t[^Ar8enic  acid  a4"7,  oiyd  of  coptjer  59*».  water  5^4^ 
100.     Analysei,  (approximative),  byTtirner.  (Ann.  Phil  [2],  1828,  iv,  154): 
Is  88-78,  On  69-44,  B  fi-01,  il  1  ■77=100. 

Erinite  ocetin  aascMsiated  with  other  arsenatee  of  eopper,  in  ititi  coimty  of  Lim- 
erick. Irclaod,  whence  its  uamik 

CoiLKWALiJTiL — Zip|w  til  US  nuiDdS  an  arsenate  of  copper  from  CornwaU,  which 
afforded  Lerclj,  aameaii  of  twoaiialyftefl,(Rairim.  4thSupp.  122):  As  30-21,  P2I6,  Cu 
64*61,  U  ]3iV2r3ri(iO,  leading  to  the  formula  Cu*  Ab+sH-  G.  =  i]66  ;  n.=4'5.  It 
c»ccar8  amorphoufi  of  n  blackiah  or  verdigrie-green  color,  and  is  aM«ociatod  with 
<kliv«oiie, 

PHOSPHOCllALCrTE,  A'ofteW.     Pfteudomalaohit*.    Hydroni  Phosphate  of  Copptr 
Dihydrite,  Hmn.     Eupferdiaaporo,  Kuhti,    Lmmile,  Bemhmrdl. 

Trimetric;  liemihedral,  producing  mono- 
clinic  forma.  /;  /n=109°  28',  O  :  n=U&o 
18i';  a:  h  :  c—V2  :  1  :  0*6667.  Observed 
planes  as  in  the  annexed  fimire.  ii  i  12= 141* 
r  and  38-^  56',  1  :  1=117^49',  O  :  ^1^106° 
M\  n  :  l2=lf>S°  46'.  Cleavage  :  n  imper- 
fect Also  reniforni  or  ma*^ive  ;  indistinctly 
fibrous,  and  having  a  dnmy  surface. 

H*=4-6 — 5,  Q.=4 — 4-4.  Lustre  adaman- 
lin^  inclining  to  vitreous.     Color  dark  eme- 

9i 


344  DESOBIFnyE  MINIilBALOOT. 


11.  TANTALATES,  COLUMBATI^,*  TITANATES,t  TFNC^- 
STATES,  MOLYBDATES,  VANiVDATES,  CnROMATi:S. 

I.  PYROCHLORE  GROUP.     Monometric,     Oxygen  ratio  1  :  2. 

Pkbofskite,        C/a  Ti  tPrRRUiTK. 

Ptrociilorb,       ft*  Ta*. 

II.  SCHEELITE  GROUP.     Dimetric    Oxygen  ratio  of  bases  and  acid,  1  :  X. 

SonxKLm,  Ca  W.  Wulfkxits,  ^b  So. 

SCBEELETINB,         Ph  W.  tAzOOTTK. 

IIL  FERGUSONITE  GROUP.    Dimetric     Oxygen  ratio  of  bases  and  acid.  2  :  1. 
Feeousonite,      (1t,  Oe)'Ta. 

IV.  TANTALITE  GROUP.    Trimetric     1 :  7=100°— 102^. 

Tantalite,  {Pe,  fin)  (Ta,  Cb).  Samarskite. 

Wolfram,  (te,  ]Sln)W.  Mexoite. 

CoLUMBiTE,  {Pe,  'iln)*  Ob». 

V.  POLYMIGNITE  GROUP.     Trimetric.     /:  7=90®  8«''  to  95^ 

POLYMIONTTE,  iliiCUYNITK. 

POLYORASE, 

Appendix,  Euxenite,  Rutherfordite. 

VI.  YTTROTANTALITE  GROUP.     Oxygen  ratio  1 :  1. 

Yttrotantalite,  ^^'(Tr,  W,  ^). 

VII.  VANADATES,  CHROMATES. 

Croooi8ite,  l*b  Or. 


*  The  metal  of  the  American  Columbite  was  early  named  Colurnbium,  bv  Hatch- 
ett,  (in  1801);  and  as  it  is  the  same  which  Rose  has  since  called  niobium,  Bfatcheti'i 
name  is  here  restored.     8ee  Phil.  Mag.  [4],  vii,  461,  June  1864. 

f  The  relation  of  the  Titanates  to  the  Columbutcs,  etc  ,  are  80  c1o)c,  and  at  the 
same  time  so  imperfectly  understood  and  the  acids  are  so  often  combined  in  the 
same  mineral,  that  the  species  are  here  arranged  together,  instead  of  niakinc  s 
separate  head  for  the  Titanates. 


irn>w>r8  phobt^ateb  and  arsenates. 
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to  sky-l)liie.    Streak  a  little  paler.     Transliicont — ^siibtraii  sin  cent* 
Fracture  not  observable.     Very  sectile.    Tliin  lairiinfe  flexible. 

Qtmpotitimi, — 0u*3.s+10  fi+6«iJ(')^Arfieiiie  acid    SU'4.  oxjd  of  eoppcr  48*8, 
wiiter  ly-8»  carbooftte  of  liiim  110— I  (K}.     The  carbonflte  of  lime  may  he  an  impuri- 
.       ty.     Analyaia  by  Kobell,  (Pogg.  xviii,  253): 
K         FalkeDBteio,  Tyrol,     Xa  25-01         Ca  43  88        S  17-46         Cafl  IS'fiJSslOO, 
^H     B.B.  deor<;pitat«fl  briskly,  tbrowing  off  fine  fragments  wl)i<?h   tinge  tho  flame 
^Kftreen*  blaelcenei,  and  fuse^  to  a  fiteet-gray  gtabule,    not  cryatalline  on    its  surface, 
^Vvn  charcoal  emits  mobture  qnjetly;  and  aft^r  a  long  eontinnance  of  the  blowpipe 
ieat,  swells  a  little  from  the  ©xtrk*ation  of  the  vapor  of  arn«nic.     With  »oda,  au  im- 
perfectly fluid  iniiBM  is  obtained,  which  contains  a  white  metallic   nuclouA,     Soluble 
in  Acida  evolving  carbonic  a^id. 

ThiB  minaral  usually  occurs  in  the  cavities  of  calamine,  c'ftlc  spar,  or  4|nartj!, 
ftGCOnopaaied  by  other  ores  of  copper,  appeiiring  in  Bnuill  ai^gregattnl  und  diverging 
flbroufl  gronpB  of  a  pale-gre«n  eolor,  and  possessing  a  delicate  gilky  bistre.  It  has 
b«en  observed  in  the  Bannai  ;  at  Posing  and  Libotben  in  Hungary  ;  Nertftobinftk  in 
Siberia;  Falkonstein  and  Schwatx  in  the  Tyrol ;  Saalfeld  in  Thuringia;  Rifrchela- 
dorf  in  He«»ta;  8t;bneeberg  in  the  Erz^ebirge. 

Rammelsberg  auggests  that  this  epecii^B  may  be  related  to  Anricbalcite  ;  the  liit- 
ter  has  a  yellowi«h-green  color  and  ma^'  thus  be  diAtingui»hed, 


^ 


DELVAUXENE,  Dumont     Delvanxit 


a   yellowisb-brnwn,  bro^imisb-blaek, 
Oj^aque    t<>    translucent 


dull. 


Massive  and  eartliy,  witl 
or  reddish  color. 

IL=r2'5.     G.=l-85.     Waxy; 
jn  tbe  edgess, 

Compoitiiion,--¥ti^-^2^  A— Pboephonc  neid    15H,  peroxyd  of  Iron    8 5 '8,  ^ater 
4a'8=l*M».   Fti'F-f  l&H,  Delvanx,    Analysefl  j    1/2,  Dainout,  (L'Infttitnt.  No.  276);  8, 
elraux.  ^Buli  Acad,  Brux.  1838, 147):' 

1.  Jieddishhrown,         P  16-04         Fe  84  20         H  49'7«=10(>. 
%,  Brtnmith  Maek,  1567  S6A2  46'8t=100. 

«.  18-20  40*44  4l"I3=99'77 

B.B,  change*  color,  decrepitate,  and  fiiaea  to  a  gray  magnet  io  globnle. 
From  Bernean,  near  Vis^  in    Belginm,     It  is  BUppused  to  be  k  inei^hanical  mix- 
are. 

BKaAimtTK,  BfHL,  ie  iuppoted  to  be  a  bydroui  pbotphate  of  peroxyd  of  iron. 
Occurs  foliated  and  rndiated,  with  one  perfeet  cleavage  and  one  imperfect ;  hya- 
cintb-red  or  reddish-brown  ;  etreak  rtsddiflb  ochr^?- Velio w.  B.B.  fimea  and  colorn 
the  flame  bluigh-green.  Soluble  in  lourLutic  acid.  Found  in  limonite  near  Beraun 
in  Bohemia;  also  nejir Kert»ch,  Crimea.     It  ia  altered  Vhianite,  (Breit.) 


DUFRENrrE»  Brongm.    Green  Iron   Ore.    Kraurite,   Br, 


Gr0neifl«nst«iD,  M, 

Radi- 


Trimetric.  / ;  /  about  123°*  Cleavage  :  bracliydiagonal. 
ated  fibrons,  with  a  drusy  surface. 

ir.s3'5 — L  G.=3-2— 34,  Lustre  silky,  weak.  Color  dull 
leek-green,  blackigh-grcen ;  alters  on  exposure  to  yellow  and 
brown.     Streak  siskin-green.     Sub transln cent 

Componti&n. — Fe*P-h4itt^?boftphoric  acid  28-0,  peroxyd  of  iron  68 '1,  water  S-d 
=100,  Analyaes:  I,  Karaien,  (Arch,  f.  Bergb.  xh  Hfitt  jcv,  24.^);  2,  Vatiqnelin^ 
(Ann.  Ch.  Phyi.  xxx,  20^): 


846  ZaHBOBEFTIVB  UXSERAlOffT. 

Cbff^9Mt<ion.— Analytet:  I,  from  Miask,  2,  Brerig,  S»  Fred«riekiTini,Wakr^FM^ 
zlriii,  88);  4,  5,  Miask,  Heniuuin,(J.  £  pr.  Chem.  xnd,  Mj,  188,  192);  e,7,  FMir- 
iokivfirn,  A.  A.  Haves,  (Am.  J.  SeL,  zlW,  184);  S,MieroiiU,Bk€pmjtd,iAmk,i.Bm^ 
nodi,  888) ;  9,  ib.  Hayei,  (ib.  zItI,  168) : 

Ob         H     &II     j^e      Ca     t      Ce       A 
1.  67*88       tr.    0*16     1*29  10*98  0*81  1816*  l*16,irjiS'98^*2tjiiJlUasl01-08kW. 

a.  67*02       tr.'  1-69    1*88    9*88  6*16«  7^,  94*60.jSii,lig,Kfr.s9t-M,W. 

t.  62*76  2'76962-16  12*86  6*80' 4*20, 06*18, 8n  0-61.  •Ik.fr.atf-tf.W. 

4  62*26     2*28    tr.      611  18*64  0*70    8*09   0*60,  tm  2-00,  &  6-67,  K.  Fm,  Li  t'TI. 

_  F  8-0=101-71,  Hunnii 

6.  60*88     4*90  2*28    9*80  0*94  16-28>  Sig  1*46,  K  0*64^  NmS-«9»Fr21s 

100-8S,  H«inHU. 

6.  68*10    20*20  92-86  19*46,  ozyds  of  U,  Mn,  Fb,  So,  1-20,  ign.  CSOsffl-l^  K 

7.  69*00*'  18*88  16'78,  Pe  and  S,  ete.  0*70,  JTa  6-6t,  ign.  0-8a»101*19,  tt 

8.  76*70   WYtJ  7*42,  Ca  14-84,  fi  2*04=100,  Shepard.    MUroliU. 

9.  79-60   Pe  0*99,  ox.  of  U  and  Mn  2*21,  Oa  10*87,  Pb  1*60,  Sn  0*70=96-97,  Hajm 

a  Wtth  oaqrd  of  Lanttutnm.     b  With  Mne Usm aad  ntanie aoid.   eWltkTiMria.    4Fin^«tf 

Otrivun. 

B.B.  becomes  pale  brownish-jellow  or  lemon  yellow,  but  retaina  Ha  hiatre,  aal 
Aims  with  sreat  difficolty.  ^  With  borax  forms  a  reddish-yellow  transparent  globule 
in  the  ozy dating  tfame,  which,  on  flaming,  becomes  opaqne;  with  mora  of  the  bo- 
rax, becomes  a  white  enamel.  With  salt  of  phosphorus  dissolTea  eomplctalj,  aad 
at  first,  with  some  efferrescence,  forming  a  glass  which  in  the  outer  flbme  ia  ydlov 
while  hot,  but  becomes  grass-green  on  cooling: 

Pyrochlore  occurs  imbedded  in  syenite  at  fVedericksTim  and  Laurrigin  Norway. 
associated  with  circon,  polymignite,  and  phosphate  of  yttria ;  also  at  Biwrig  witt 
thorite,  and  at  Ilmengebirge  near  Miask  in  Siberia. 

Named  by  Berzelius,  in  allusion  to  its  becoming  yellowish-green  under  the  blow- 
pipe, from  ^tfire,  x^«P*f»  y»^. 

M%erol%t€  (rrom  the  albite  Tein,  Chesterfield,  Mass.,  associated  with  red  and  greea 
tourmaline)  resembles  pyrochlore  closely,  and  is  here  referred  by  J.  £.  Teschems- 
cher,  (Am.  J.  Sci.  xliii,  88).  It  presents  (he  forms  of  £  11,  19,  and  41.  H.s=5-3. 
G.^  '405,  Hayes.  Colors  pale-yellow  to  brown.  The  lig^t  colored  crystals  appear 
to  be  nearly  pure  columbate  of  Ume. 

FYBRHTFE,  Q.  Roie,  Pogg.  xlviii,  6o2. 

Monometxic ;  in  octahedrons.     Cleavage  not  observed. 

H.  =6.     Lustre  vitreous.  Color  orange-yellow.    Subtranslucent. 

Infusible.  Small  splinters  blacken  and  color  the  flame  deep  yellow.  PulTerised, 
it  dissolves  easily  in  borax  or  salt  of  phosphorus ;  adding  largely  of  the  fluxes,  it 
forme  a  clear  glass,  which,  with  still  more  of  the  flux,  becomes  yeHowiah-greea; 
with  less,  the  glass  remains  colorless. 

Pyrrhite  was  found  by  von  Perofski  of  St  Petersburg,  at  Alabaschka,  near  Uur- 
sinsk,  where  it  occurs  in  drusv  feldspar  cavities,  containing  also  tablea  of  lithis 
mica,  crystals  of  albite,  and  white  topax.  The  largest  crystal  was  but  three  linei 
lonir.     The  name  is  from  wppof,  yellow. 

With  this  species  J.  K  Teschemacher  identifies  small  orange-yellow  octahedioB* 
found  with  ^bite  at  the  Azores.  The  crystals  are  a  half  to  two  linea  long,  and 
those  of  minute  sise  are  transparent 

According  to  chemical  and  olowpipe  trials  by  A.  A.  Hayes,  on  specimens  fnmith- 
ed  him  by  Mr.  Teschemacher,  these  crystals  consist  of  columbate  oi  xirconia,  colorvd 
apparently  by  oxyds  of  iron,  uranium,  and  manganese. 

B.B.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine 
orange  color  returns  on  cooling,  even  if  the  heat  has  been  high ;  at  the  mehirf 
point  of  cast  iron,  in  the  reduction  flame,  the  flame  becomes  permanently  darfctf 
and  brown.  With  borax  (6  parts  to  1  of  assay)  it  dissolves  ana  affordt  a  dear  col- 
orless glass,  which  becomes  instantly  opaline  or  opaqoe  on  flaming;  trineffwied  Is 
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plane   i8   sometimes  triangularly  striated.      Also   foliated  mas- 
sive, and  in  druses. 

H.=2.  G.= 2-4— 2-66.  Lustre  :  of  O  pearly;  of  other  faces, 
vitreous  or  subadamantine.  Color  emerald  or  grass-green  to  verdi- 
gris-green. Streak  somewhat  paler  than  the  color.  Fracture 
scarcely  observable.    Sectile. 

(7ompot»<to».— Cu'Xs-f-lSfi,  Damour=Ar8enic  acid  24*9,  oxydof  copper  61*7, 
water  28*4.  From  Chenevix's  analysis,  Cn'As-j-12ft=Ar8enic  acid  21*81,  oxyd  of 
cop^r  68*71,  water  19*98. — From  Hermann's  analysis,  Ou'Js-f  28fi=Arsenic  acid 
18*02,  oxyd  of  copper  49*61,  water  82*87. — Analyses:  1,  Chenevix,  fPhil.  Trana. 
1801) ;  2,  Hermann,  (J.  f.  pr.  Oh.  xxxiil,  294) ;  8,  4,  Damonr,  (Ann.  Gh.  Phys.  [8], 
xiii,  404): 

21=100,  Chenevix. 
81*19,  iP'e  2*92,  Xl  andP  8-98=100,  H. 
28*94,  icl  1*80,  P  1  •29=99-80,  Dam. 
22-68,  51  2*18,  P  1*66=99*84,     •* 

B.6.  decrepitates,  loses  color  and  transparency ;  on  charcoal  emits  arsenical  fames, 
and  fuses  to  a  black  globnle,  after  forming  a  black  spongy  scoria ;  with  soda  affords 
copper.     Soluble  in  acids  and  ammonia. 

Tlie  copper  mines  of  Tin^ang,  Huel  Gorland,  and  Huel  Unity,  near  Redruth, 
are  its  principal  localities  m  CornwalL  Occnrs  also  crystallized  in  iron  ore,  at 
Say  da  in  Saxony;  in  minute  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the 
Bannat. 

Taking  \  RtA  the  fundamental  rhombohedon,  then  R :  /2=88°  46^  and  a^l'7768. 

AxTK&BD  Forms. — ^Found  altered  to  Chrysocolla. 


Sb 

Cu 

1. 

Cornwall, 

21- 

68- 

a. 

G.=2-486, 

17*61 

44*46 

8. 

G.=2*669. 

19*86 

52*92 

4. 

«                ft 

21-27 

62-80 

LIROCONITE.    Octahedral  Arseniate  of  Copper.    Linsenerz,  Wem,    Linsenkup- 
fer,  Haui,     Cuivre  Arseniate  OctaMre  Obtus,  H,    Chalcophacite,  Oiocker. 
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Trimetric.  /:  7=119° 20';  119°  9^  Descl.;  It: 
U=72^  22'.  Observed  planes  as  in  the  annexed 
figare.  Cleavage  lateral,  but  obtained  with  diffi- 
culty.    Rarely  granular. 

Et.=2— 2-6.  G.=2-882,  Boumon ;  2-926,Haid. : 
2*985,  Hermann  ;  2*964,  Daraour.  Lustre  vitre- 
ous, inclining  to  resinous.  Color  and  streak  sky- 
blue — ^verdigris-green.  Fracture  imperfectly  con- 
choidal,  uneven.     Imperfectly  sectile. 

€hmpo9itiafL-^26  Ou,  6  il,  6  (f  Is+JP),  76  fl ;  [=6  Cu»ls-fll*P4-76  fl].  Anal- 
yses :  1,  T.  Wachtmeister,  (K.  V.  Ac.  H.  1882,  80) ;  2,  Hermann,  (J.  t  pr.  Ch.  zzziii, 
296) ;  8, 4,  Damour,  (Ann.  Ch.  Phys,  [8],  ziii,  404): 

22  24,  Pe  8*41,  Si  4*04,  gangue  2-96=:100*26, 
26*01,  "   0*98«=100,  Hermann.         [Wacht. 
26*49s=98*06,  Damour. 
26'44=:98*47.         ** 

The  above  constitution,  as  far  as  the  proportion  of  the  bases  and  acids  is  eon- 
oerned,  is  deduced  by  Rammel8l>erg  from  Wachtmeister*!  and  Damour's  analyses. 
Hermann's  gives  20  C/U,  6  Si,  6Aa,  60  A* 


Is 

1^ 

Cu 

21 

1.  Cornwall,  20*79 

8*61 

86*19 

8*08 

2.         "           28-06 

8-78 

86*38 

10*86 

«.         "            22*22 

8*49 

87*18 

9*68 

4.         ••            28*40 

8*24 

87*40 

10-09 

4S0 


HBBCXKIHTIVE  KINERALiOOY. 


B,B.  loBoj  color  aii«l  transparency,  emite  are«DicaI  fnm^,  and  on  cliAr«o«l  1 
ft  blflckf  friable  scoria,  contAiniog  Bome  metAllic  dobulea     With  bor»x  a  pt^ea  glM^ 
biilup  and  a  partial  redoction.     DiaaoWea  in  nitno  acid  without  4»frenreac«o««, 

Cryatals  occaaionnlly  an  inch  in  diam«t«r ;  naually  quite  »malL  Orcnra  triih  rtfioni 
orea  of  copper,  pyrites,  and  qaartz,  at  Hue!  Gorland  and  llv,^\  Unrtv,  in  Oan- 
wall ;  also  in  minute  csrystals  at  Ilerrengrund  in  Hungary,  and  in  VoigtUitiL 


UEAKITE.     Urmii  Mica.     Uraaglimmer.      Uranoxjd,  ffau9,      Vrunt  Oxydl,  R 

UmnphjUit 


5n 


Dimetric.  O :  lf:=12R°  35' ;  a=M^534, 
Objierved  planes  a^;  in  the  annexed  figtire: 
O  :  ii=14t^°  56\  O  :  |  i^\^f  ?',  O  ;  2ir= 
111**  45'.  Cleavage:  basal,  highly  pe^ 
feet.     Surface  O  Bmootli,  it  rough. 

Lustre  of  0  i»early,  af  other  faces  sab- 
adflmaiitiDe.  Transparent — enbtransluceni 
Fracture  not  observable.  Sec  tile,  \jmv 
use  brittle  and  not  flexible. 


Vai.  1.     URANTTK     Lime-Uranit^,     Knlk-Ummt.     AutniiiUw 

n. =2^2-5.    G,=:3-05 — 319.     Color  citron  to  stilphur-yellow. 

C7ompo*i/ioTk— .Ca*P+^*?H-lfil^=«Pt">Bpt«oHc  acid   16-7,  ox^d  of  QrttBim  «f7» 
Uroe  61,  water  lfi-6=liK>.     Analysis  by  Borxelioa,  (Jabresb.  xxii.  21 2|  i 


1^ 

S 

Oa 

]S[gandftn 

fia 

6(1 

It 

16-20 

%\^i% 

fi*88 

0-JO 

167 

0^« 

Ifl4t«=l00*ll 
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KB.  fuses  to  a  blackish  niaas  like  pitchbletide,     A  ydlow  lolation  in  nitm  mL 
Uranite  ia  found  witb  oth«r  ores  ot  uranium,  aasociated  with  ailver,  tin,  tfid  Im 
orei 

Occurs  lu  the  Siebengebirg©  in  tlie  hornatono  of  a  tritr'    ^*  '  liaa^ 

georgenatHdt  and  Eib«nsto«2k ;  at  Lake  Onega,  Wolf  latand,  :>uir« 

and  at  St    Svnipboricn  near  Autun,     Occur*  sparingly  ai  ,,,,     i <t  .v-vm  i^idipar 

mmrries,  a»!)(»ointcd  with  columbito  and  pitcihbtende,  in  minute*  taUilar  erjatjlt  «i 
Uiin  ftL'wlea  of  light  green  and  lemon  yellow  color* ;  also  in  minute  crystals  «t  C*^ 
fields  Miift6.p  on  the  quarts  or  albite,  and  aometim***  in  the  red  centrisa  of  i 
linea»  and  at  Aekworth,  N,  II.,  atraw-yellow  and  light  green  ;  also  in  a  fEiieiaei 
on  the  Sohtiytkill  near  Philadelphia,  about  a  quarter  of  a  mile  above  the  i 
bridge. 

Vai,  2.     CHALCOLITE.     Copper-Uranite,  Kupfer-Unuiti.    TorbeHt4L 

H.=2 — 2"5-    G.— 3'5 — 3-6.  Color  ememid  and  gra«9-greeii,  and 


sometimes  leek,  apple,  and  siskin-green 
than  the  cf^lor. 


Streak  somewlial  pikr 


Obffi/M#<liofk — Cu'P+^'P-f-lfitt.  or  »»roc  aa  aboTe»  with  oopf>«r  in  pla««  ef  \vm 
sssPhotphorio  acid  15  1,  oxyd  of  tiranimu  61%  oxyd  ojf  eopp^if  8^.  mmXmt  Ifi'SsslOO 
Analynnit:   1,  Berjeclltis.  (lue  cit) :  2,  Wertber,  (/.£  pr.  ClL  xliii,  8M  i 

1.  16  67         6129         8-44         I6^i6=:l00*46,  Beraelina. 

S.  14-84         69*08        8*27         15H9,  Si  049.  Earthy  tubtlAnee  0-41.  W#H]i*r. 


OOLl'MBATEB,   TASTAIATKS,   TUN08TATE8,   MOLTBDATES. 
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B.B.  molta  and  giT«8  off  vapors  of  lead,  leftTinc  a  dmrk  <?olored  eubmetnllic  crys- 
tal] i  tie  glubuler  hmTia^f  a  pAle-grAyBtreak.  Soluble  ici  nitrio  acid  \?itii  a  yd  low 
precipitate 

Scbeeletioe  ooeurs  at  Zinuwald  m  Bohemia*  Tritli  t|tnirtx  and  mica  ;  at  Bletbcrg 
in  Cariotkia,  aceompanyiiig  molybdatt;  of  lead  ;  in  Chili,  probably  ii4*ar  Coquimbo. 
• 

WmSKSYTE,  HaicL   Molybdate  of  Lead.     Odb- bkierx,  »r<?n».     Yellow  Lead  Ore. 
Bteigelb,  Batu.     Bleioiolybdat. 

Dimelrie:  sometioies  hemihedral    m  1,  1/,  and  /  |,      O  :  1%^ 
126'''  26';  a=l"574,      Li  oiodided  scpiare  tablets  and  octaliedronB. 

0  :  1=114^  12'.         1  :  1  (ba8.)=131^  35'.  |«' :  fi  (baa.)=92°  43', 

1  :  1  (pyr.)=90O40'.  i;:li(pyr.)=106**44\  ii  :  ii(bas;)=7G^  23'. 


4M 


497 


:'/., 


Flieolxvllls. 
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Cleavage:  1  very  smiwth ;  O  and  J  inucli  less  distinct 
granularly  injv^sive,  coarse  or  fine,  firmly  enherent 

H*=2'75 — 3.  (t.=6*3 — C'9,  Lustre  resinnus  or  adamantine. 
Color  wax-yellow »  parsing  inUi  orange-yellow  ;  also  siskin  and 
olive-green,  yellowisli-gray,  grayish-wliite,  brown.  Streak  wliite. 
Subtransparent — snbtranslucent.  Fracture  subconehoidal.  Brittle, 

OomponiioH. — f*bSo^Molvbdic  acid  38  5,  oxyd  of  lead  flTS.  Analyses:  1,  G6- 
bel,  (l^hw.  J,  *xxvii,  "Jl) ;  2,  Melling,  (RaniinelBberg,  l»t  Supp.  69) ;  8,  4,  Parry  and 
J.  BrovD,  (Proc  Phil  Bac  Olaagow,  April,  1847);  6»  C  B^rgemaon,  {Fogv^  Izxx, 
400; : 

H  59-0=99  5,  GSbeL  ^ 

emOS^lU^i  196,  MdliD^ 
60-85=»irfl6,  Parry. 
60-23=99-42,  Brown. 
62'a6=100,  Bergemaiin. 
A  r«d  variety  contains  a  trae«  of  chromic  cuid, 

RB.  decr«pitutea  bn»kly  and  becomes  darker,  and  aflorwarda  on  eooling',  th« 
oolor  disappears.  On  charcoal  it  fuses  and  is  ab*orb*}d,  teairtng:  b^bind  globulei  of 
metallic  lead.  With  borax  in  the  exterior  ftamo,  it  futea  readily  to  a  slightly  cHitor> 
«d  glass;  in  the  interior  Harne.  tb^r^  ^1a«ri  ij)  trant^parent,  but  on  Looling  lieeomoa  alt 
mi  once  dark  and  opaque.  Melt»  romltly  with  salt  of  pboi*phornfi.  producing  a  gre«n 
glaaa,  whan  the  proporiion  of  the  mineral  i»  small,  but  bliiok  and  opaque,  if  large. 
Tbti spe^tiea  occurs  in  veins  in  liineatone  with  other  ore*  of  lead,  at  Swarfenbaeh, 
Bleiberg,  and  Windieeh-Kappel  in  Carinthia.  It  is  also  met  with  at  Rctjsbanva  iu 
Hungary,  and  at  Moldawa  in  the  Bannat,  where  it4  cryitali  are  re*]  and'have 
conafderable  r«aemblanc«  to  chromate  of  lead. 


1.  CariDthia, 

«. 

8, 

4. 

5.  Zaeatocas, 


flo  40*6 
40'S98 

89-30 
89*19 
37 'W 


DEBOBlFnVK  inNEKAIiOOT. 


HTI>E0tT9  PEtOSFHATK  Or  AinmfA   AMD   LlMX,  DamouT, 

Oompftctp  of  ft  pale  or  dark  brick-red  color*    Scmtclt«8  glaoa  foebljf.     G.sdIiM. 

OomponHon, — Supposed  by  Bamour  to  be  a  hydrgphoaphat^  of  alamina  and  liioe 
B«B.  in  a  tube  gives  conaidorabk  water ;  and  in  a  platiuam  crucible  at  a  r«l  h 
loftes  12*70  percent,  of  water. 

Fotmd  in  roUed  pebbles  with  tbe  diamond  sand  of  Babia,  1/  Inatittit^  1S5S,  7^ 

CASTELNAUBITE,  Datnour,  LMnstitTit,  180S,t& 

Trimetric?  In  imperfect  crystals,  and  irregnlar  grains. 
pyramid  observed,  the  two  larger  oppoaite  faces  of  which  m«^1 
at  96"  35',  tlie  two  smaller  at  98^  20',  and  adjacent  faces  nmtttill? 
inclined  124^  23^',  De.<*eloizeanx.  Cleavage  in  two  directioiii 
affording  a  rectangular  prism,  but  wlietlier  oblique  or  not  nol 
ascertained.  H.  above  flnor.  Scratched  by  a  steel  point.  Lustre 
greasy,  adamantine*     Color  grayish-white  to  pale  yellow. 

Oompotition. — Probably  a  bydroiit  phosphate  of  yttria, 

B.B.  wbitens,  but  infuiiible ;  with  borax  dinsolrea,  and  gires  a  colorlaM  pctri, 
which  beeom^s  white  and  opnquv  in  the  oxjdatiDg  fiaine;  aisaolraa  with  extrco* 
fllowrii'AS  io  ealt  i>f  phosphorus,  giving  a  colorless  globule  iiuleaa  the  glaM  it  satins 
tedf  when  it  becomes  muky.     Soluble  in  heated  concentrated  anlphiuie  add. 

I^m  the  diamond  sandB  of  Bahia,  BraziL 


prmcrrE,  iTaiit.     iron  sinter.    IUAneii«t6olte]fei    EiMoaint^r. 

ter.     Eisenpechers.    G€niekStlilgiir&    Chenoooprolite. 

Reniform  and  massive.  H.=2 — 3,  G.=2-2 — 2*5.  LnstreTit^ 
reons,  sometimes  grea^iy.  Color  yellowish  and  reddish-brDWH, 
blood-red  and  white.  Streak  yellow — white.  Translucent^ — (^aqne. 

(7om/}o«i/ioa,— Analysis  affords  varying  resnlta.  1,  Strom ejer,  (GilK  Asa,  IlL 
161);  2,  Laugier,  (Ann.  Ch.  xxx,  825);  8,  Kersten,  (Scbw.  J.  fm,  Hft);  4»  0,  Mm^ 
meUberg,  (Pogg.  Ixii,  189)  ^  6,  ib.  (6th  SuppL  102): 

Is 
L  Freiberg,  26^)$ 

$,  '*  S0*&6 

4.  BeigUtrntollen,  Wnl 

».  •  "  2B'45 

^  Sohwarsenberg,  26*70 


5 

Fe 

Ma 

1014 

3310 

o-e4 

14^ 

85' 

ttAC0 

40-45 

^— 

6*20 

64H56 

-^— 

4'8« 

la-^i 

fiStJO 
84^ 

_ 

a«*26=«9'0«,  Stromayar. 
80-    2=99,  Laogier. 
as  60=rt»9'^  K«»t«a. 
16  4t=liKK  ft^mnL 
Itl •5.^=1141,  EaniB. 
S4*A4^iOO,  lUntOk 


Stromeyer's  analysis  corresponds  to  Fe'As'+^eS'H-^^*^  I  ?*'*>'  *»  *r«v«» ' 
+8Fe*^-h40Q:.  Kammelsb«^rg ;  A  gives  9e*S''f  s9eAs-f24lt,  Ramiu»lab«ff. 
before  the  blowpij>©  like  scorodite. 

Occurs  in  old  mmes  near  Freiberg  and  Scbneeberg  in  Saxony,  md  #1aawk«Pa 
An  ore  on  Uopkins*  farm  near  Edcovillc,  N.  Y.,  ia  referred  by  B*^  to  llila  i|«#M* 

OanMtkbthigrrx  (Cbenocoprolite,  or  Gauonnatite)  has  been  shown  to  b*  mm  iii|"* 
iron  sinter»  containing  some  silver  and  arsanate  of  cobalt ;  il  is  a  r^MBlt  4if  dit**^ 
poeition,  and  not  a  distinct  mineral 
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DIADOCHITE,  Breit.,  J.  t  pr.  Chem.  x,  508.     Phosphoreisensinter,  Bamm. 

Reniform  or  stalactitic;  structure  curved  lamellar. 

H.=3.  G.=2'035.  Lustre  resinous,  inclining  to  vitreous.  Col- 
or yellaw  or  yellowish-brown.  Streak  uncolored.  Fragile ;  frac- 
ture conclioidul. 

(7ow/)o*«7io>i.— Pe'P'-f  2PeS'+86S=Pho8phoric  acid  18-90,  sulphuric  acid  16*62, 
peroxvd  of  iron  88*94,  water  3r54=100.  Analyses  by  Plattner,  (Ramm.  1st  Supp. 
45):  1^  14-811,  S  15145,  3Pe  39-690,  fl!  80-844=100. 

Considered  by  Rammelsberg  as  near  Iron  Sinter,  (Pitticite),  with  phosphorio 
acid  in  place  of  arsenic  acid.  In  a  matrass  yields  much  water.  B.B.  colors  the 
4ame  green,  intumesces  and  fuses  on  the  edges  to  a  black  scoria  somewhat  magnet- 
ic.    With  the  fluxes  gives  the  reaction  of  iron. 

From  alum  slate  near  Grafenthal  and  Saalfeld  in  Thuringia. 


3.  NITRATES. 


NITRE.     Nitrate  of  Potash.    Saltpetre.     Kalisalpeter. 

Trimetric.  1 :  7=118o  50',  0  :  U=130o  s';  a:h:  ^--=1.1861  : 
1  :  1-692.  n  :  11  (top)=109Q  57',  2^  :  2i  (ib.)=71°  at  19°  C,  and 
71°  44'  at  100°  C,  B.  and  M.  Generally  in  thin  crusts,  silky  tufts, 
and  delicate  acicular  crystallizations. 

II.=2.  G.=1'937.  Lustre  vitreous.  Streak  and  color  white. 
Subtransparent.    Brittle.    Taste  saline  and  cooling. 

Compontion. — fc9=Potash  46*6,  nitric  acid  58*4.  Klaproth  obtained  for  an  Af- 
rican specimen,  (Beit,  i,  817),  Nitrate  of  potash  42*55,  sulphate  of  lime  25*54, 
ohlorid  of  calcium  0*20,  carbonate  of  lime  30*40=98*60. 

Deflagrates  vividly  on  burning  coals,  and  detonates  with  combustible  substances. 
Dissolves  easily  in  water ;  not  altered  by  exposure. 

Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the 
earth,  on  walls,  rocks,  Ac.  It  forms  abundantly  in  certain  soils  in  Spain,  Egypt 
And  Persia,  especially  during  hot  weather  succeeding  rains.  Also  manufactured 
from  soils  where  other  nitrates  (nitrate  of  lime  or  soda)  form  in  a  similar  man- 
oer,  and  beds  called  nitriaries  are  arranged  for  this  purpose  in  France,  Germany, 
Sweden,  Hungary,  and  other  countries.  Refuse  animal  matter,  also,  putrifled  in 
calcareous  soils  gives  rise  to  the  nitrate  of  lime.  Old  plaster,  lixiviated,  affords 
about  5  per  cent  of  nitre.     In  India  it  is  obtained  in  large  quantities  for  the  arts. 

In  Madison  county,  Kentucky,  it  is  found  scattered  through  the  loose  earth,  cov- 
ering the  bottom  of  a  large  cave.  Also  in  other  caverns  in  the  western  part  of 
the  United  States. 

NITRATINE,  Baid,    Nitrate  of  Soda.    Soda  Nitre.    Sonde  Nitrat^e,  ff.    Natron 

Salpeter,  Leonh, 

Rhomboliedral.  7?  :  7?= 106°  33';  «=0-8276.  Cleavage:  rhom- 
bohedral,  perfect.    In  efflorescences ;  also  massive,  granular. 

H.  =  l-5— 2.  G.= 209— 2-29;  2290,  (Tarapaca),  Hayes.  Las- 
tre  vitreous.     Color  white ;  also,  reddish-brown,  gray,  and  lemon- 
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H.=5.— 5-5.  G.=71— 7-55.  Lustre  sabmetallic.  CMkirdiric 
myigh  or  brownish-black.  Streak  dark  leddifllt-brDWii.  OpaqpB, 
Scmetimes  weak  magnetic. 
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OpfMoMlMm.— ($'eJln)W;  either  steW+sinW,  or  4t%  W+AnW. 

AiuOyMt :  1.  2,  Schaflbotoeh,  (Pcwe.  lit,  476);  8,  EbelmeB,  meui  of  two  i 
(Ann.  Oh.  Phyei  [81.  Tiii,  606);  4.  Koaun,  (Rraim.  8d  Sapp.  ISY);  6^-10*  ] 
(J.  £  w.  Chem.  zlii;  81);  11,  R.  Sehnaider,  (J.  f.  pr.  Ghon.  ^  Stt) ;  11,  IS,  f 

Ch,  (loe.  cit);  14,  EMmen,  me«n  of  6  analysee,  (loe  eit);  16,  Raiamokboifc  {H 
.  176);  16—19,  Kemdt»(loe.  dt);  80— 82,S.  Sehndder,  (loe.  eit.): 


J.  Form^h^  2J'eW+8ftn  W. 


O 

7191 
7191 


L  Zinnwald, 

S. 

8. 

4. 

6.  •*  7-428 
«.          "  7-281- 

7.  Lane's  Mine,  7'411- 
a  "  7-208- 
9.  Schleekenwald,    7*482- 

10.  Altenbere,  7*198- 

11.  Zinnwald, 


W  f'e  An 

76-88  9-66  16*12=100,  SdiaflJsoCMk 

76-««  9-49  14-86=100, 

76-99  9-62  18*96,  Cm  0'48=:10O'O6,  Ebebnea. 

75*92  9*88  14-04=99-84,  KuMin. 

76-84  9-61  14*21=100-16,  Kemdt 

-7*22       75*62  9*55  14-86=1 00*02. 

-7-486     75-47  9*58  14*26=99*26. 

-7*269     76*96  9*74  14*6*1=100-00, 

-7-586    75*68  9*56  14*80=99*54. 

-7*189     75'44  9*64  14*90=99-98, 

76*01  9*81  18*90,  Ca  1*19=100-91,  R  Sehn. 


12.  Ehrenfriedersdorf, 

18.  Chanteloup,  7*487 

14.  Limoges. 

16.  Harzegerode, 
16. 

17.  Montevideo, 

18.  Nertsehinsk, 

19.  Chanteloup, 
SO.  Hartz,61asebaeh, 

21.  "    Plaffenherg, 

22.  "    Meiseberg. 


n.  Formola.  4^eW-f  Stn  W. 

76*10  1916      4*74=100,  SchaflgotaeK 
76-00  18*88      6*67=100, 
76-20  19-19      4-48,  ftg  0*80=100*67,  Ebelmea. 
7  148  75*66  2017       8*54=99*27,  RammeUberg. 

7-28  76-90  19*25      4*80=99*95.  Kemdt. 

7*6—7*518       76-02  19*21       4*76=99*98, 
7*6  76-64  19*56       4*81=100-00,       " 

7*48—7*61       75-88  19-32      4-84=99*99.   ^  " 

76*04  19-61  4*98.  Ca  0*28.  Mgfr.=:100-9t,8sh 
76*21  18-54  6*28,  "  0*40.  "  0*86=100-74,  - 
76-25  20*27       8*96,  "  0*28,    "  0*16=100-91.  * 


Sp.  gr.  of  the  second  group  generally  greater  than  that  of  the  fint. 

B.B.  decrepitates,  and  melts  at  a  high  temperature  to  a  magnetie   f^oVole,  ^ 
surface  is  covered  with  crystals,  having  a  metallie  lustre.     With  borax  forms  ■ 
green  bead.     With  but  little  salt  of  phosphorus  in  the  inner  flame,  if  tin  be  addti 
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%.  ARAOOKFTB  QROUP.—Trimetrlo.     /:  ^=sll6o— 119*. 

AnAOONin,  Ca  0.  Bbomutx,  (iOa+ifia)0 

WlTHKRITB,  fia  0.  liAHOANOOALCTTE,   An  C. 

Btbomtunits,  drO.  CsauBiTK,  PhO. 

».  BARYTOOALCITE  GROUP.— Monoclinic. 

BAETTOOAunriB,  (iOa-hifia)d. 

CALGITE.  Calcareous  Spar.  Carbonate  of  Lime.  Marl,  Agaric  Mineral,  Anthra- 
eonite,  Aphrite,  Argentine,  Chalk,  Inolite,  Marble,  Oolite,  Ostreocolla,  Peastone, 
Slate  Spar,  Travertine,  Tufa.  Kalkspath.  Eohlensanrer  Ealk.  Chaux  carbonate, 
Prnnnerite.    Strontiano-oalcite,  OentK 

Khombohedral.     R  :  ^=106^  5',  0  :  ^=136°  23' ;  a=0-8543. 
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81.  Lawrenoe  Co.,  N.  T. 


Derbythlre. 

The  secondary  planes  or  fonns  include  thirty-six  different  rhom 
bohedrons,  seventy-nine  scalenohedrona,  seven  pyramids,  and  four 
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DE80BIFnyV    HINEBALOOT. 

Twins :  face  of  compositioii  21 
Cleavage:  tt  and  tt,  the  forawr 
most  distinct  Occurs  also  rardj 
massive. 

H.=6.  G.=6'4— «-4;  6-4e»- 
5-86,  Connecticut;  5-7 — 6-39,  Ba- 
varian. Lustre  submetallic ;  a  litda 
sinning.  Color  iron-black,  brown- 
P^^  I  ish-black,  grayish-black ;  often 
i_l  iridescent.  Streak  dark  red  to 
black.  Opaque.  Fracture  wib- 
conchoidal,  uneven.     Brittle. 


Obeerved  Planes :  Add  (!)  tf ,  t J,  ft 


Oompofition, — Essentially  protozyd  of  iron  and  of  manganese  -with  eolumbM 
acidrscf'e,  fi:n)*Cb'.  Analyses :  1,  WoUaston  ;  2,  SchUeper,  (Po«.  Ixiii,  817);  t.4. 
5,  6,  H.  Rose,  (ib.);  7,  Avdejev,  (ib.);  8,  Jacobson,  (ib.);  »,  Hiermann,  (J.  1  pr. 
ChenL  xxxviii,  121);  10.  Bromeis,  (Pogg.  Ixxi,  167);  11,12,  Damonr,  (Comptei 
Rend,  xxviii,  853);  18,  Hermann,  (J.  t  pr.  Chem.,  zliv,  207) ;  14,  T.  a  Hunt,  (Abl 
J.  Sci.,  [2],  xiv,  340) ;  15,  H.  Muller,  (J.  t  pr.  Ch.  Iviii,  188): 


1.  Oonnecticui, 

2.  Middletown, 
8. 

4^  Bodenmais, 
6. 
6. 
7. 
8. 
9.  Ilmen  Mts. 

10. 

11.  Limoges, 

12. 

18.  Middletx>wn, 

14.  Haddam, 

15.  Tirschenreuth, 


G. 

5-469— 5-495 

5-708 

6-39 

5-7 

6-02— 6-08 
5-976 

5-43— 5-78 
5-461 
5-6--5-727 

5-8 
5-85 


Cb      te    iSCn     Sn    Cu 

80-      15-      5- =100,  WoUaston. 

78-83  16-66  4-71    0*29  0-07,0a  045,  ^iO-22=101'2t 
79-62  16-87  4*44    047  0-06,  Cafr<K«=  100*96^  Rflie. 
81-07  14-80  8-85    0-45  0-18,    "       "  =98-80.  Rosa 
81-84  18-89  8-77    019  010,    "       "   =99-29,  Rosa 
79-68  15-10  4-65    0-12  012,    "       "   =99*67.  Rosa 
80-64  15-38  4-66        010  "     021  =100-93,  Ard. 

79-73  14-77  4-77    010  1-51=100-89,  Jacobson. 
80-47    8-50  6-09,  Y  2*0  Ag  2-44,  C  0-50=100,  Herm. 
78-60  12-76  4-48*  Ca  0-75,  Mg  8-01,  C  056,  Cu  trac(= 
78-44  14-96  6-52=99-92.  Damour.     [100-17,  Bromeii 
78-90  14-60  7 •15=100-55,  Damour. 
78-22  14-06  5-63,  Ag  049.  Sn  04,  w  0 -26=99  ■06,Hil 
80-60  15-57  8-25.  Cu  050,  gn  fr.=99-92.  Hunt. 
73-6    25-1    5-2,  gn  0-7=104-6,  Muller. 

a  Inclodes  Tttria. 

Damour  finds  in  a  Limoges  variety 78*74 colmnbic acid,  ^e  1460.  iStn  7-17=100-41 
(Ann.  df«  M.  [4],  xiv,  428).  The  yttria  and  uranium  of  the  Ilmen  columbite,  He^ 
'  mann  attributes  to  a  mixture  with  Samarskite. 

Specimens  of  the  highest  specific  gravity  at  Bodenmais.  give  a  black  powder,  sad 
others  of  less  gravity  a  dark  reddish  brown.  The  Limoges  specimens  (analysis  11, 
12)  resemble  those  of  Bavaria,  in  streak ;  and  Damour  has  proposed  for  this  varietj 
the  name  Baierine  ;  but  Rose  has  shown  that  the  metal  pelopivm,  supposed  to  dif* 
tinguish  the  variety,  is  identical  with  Columbium,  (Rose's  niobinm), 

Wollaston's  analysis  was  made  on  four  grains  of  the  original .  spocimen  in  the 
British  Museum,  sent  out  from  Connecticut  by  Governor  Winthrop  to  Sir  Ham 
Sloan  e. 

B.B.  alone,  on  charcoal,  infusible.  With  borax,  in  powder,  fusion  take*  pliM 
slowly  but  perfectly,  forming  a  blackish -green  glass. 

Columbite  of  Bodenmais,  m  Bavaria,  on  the  Ral>eA8tein.  near  Zwiesel.  occon 
in  granite.     In  the  United  States  it  occnrs  both  in  feldspathic  and  albitic  granite. 

The  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  Hatchett'i 
examination  of  a  specimen,  sent  by  Governor  Winthrop  to  Sir  Hans  Slo&ne.  thea 
President  of  the  Royal  Society,  which  was  labeled  as  found  at  Neatneagae.     Dr.  Si 
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ANGLES  OF  RHOMBOHEDRONS : 

i2  is  a  face  of  the  fundamental  rhombohedron  IB ;   R'  the  particular  rhom- 
bohedron  below  in  each  line ;  O  the  basal  plane : 


Term.  Edge. 

OiB 

R:R' 

Term.  Edga 

0:R 

RiR' 

O    f 

O        / 

O    / 

O    / 

O    / 

o   / 

156  2 

166  9 

149  14 

-V 

71  18 

110  14 

114  23 

'  ■ 

142  55 

158  28 

156  55 

% 

73  16 

112  5 

112  32 

■  . 

134  57 

153  45 

161  48 

74  9 

112  56 

111  41 

''  r 

129  40 

150  35 

164  48 

-J 

76  9 

116  16 

110  21 

B 

105  5 

135  23 

180 

-2  (f.  C) 

78  51 

116  62 

107  46 

:; 

82  56 

120  5 

164  42 

-V 

85  26 

121  58 

102  39 

73  15 

112  5 

166  42 

-V 

86  36 

122  49 

101  68 

3 

69  24 

108  40 

153  7 

-^ 

88  18 

124  6 

100  2 

V 

68  25 

107  20 

151  57 

1 

90  55 

125  58 

98  39 

4  (f.  673E)  65  50 

104  17 

148  54 

-  (f.D) 

95  28 

129  2 

95  35 

y* 

65  6 

103  24 

148  1 

_6 

97  10 

130  11 

94  48 

i 

64  42 

102  42 

147  19 

99  14 

131  35 

93  2 

13(f.F) 

60  36 

94  27 

139  4 

—  - 

111  13 

139  12 

86  26 

16 

60  20 

93  38 

138  15 

—/' 

115  7 

141  48 

82  54 

-11 

60  50 

95  19 

129  18 

—  • 

123  10 

146  40 

.  77  57 

-8 

61  33 

97  48 

127  25 

J 

127  39 

149  23 

76  14 

-5 

63  51 

101  28 

123  9 

-.(f-B) 

134  67 

153  45 

70  52 

-4 

65  50 

104  17 

120  20 

156  2 

166  9 

58  38 

-i 

67  26 

106  9 

118  28 

-■ 

160  42 

168  50 

55  47 

ANGLES  OF  SCi 

kLENOHEDRONS: 

Longer  E. 

Shorter  R  Mid.  R 

Longer  K  Shorter  K  Mid.£. 

o   / 

o   / 

o   / 

O    / 

O    / 

o   / 

A' 

154  37 

145  55 

61  36 

1» 

134  28 

109  1 

160  44 

?* 

130  16 

121  14 

131  19 

1? 

132  41 

110  3 

154  5 

:  3  (f.  577)  169  24 

138  5 

64  54 

1' 

130  10 

111  39 

158  63 

.  $ 

146  10 

128  15 

93  20 

1' 

127  50 

113  21 

163  30 

« 

164  1 

130  37 

67  41 

1" 

126  26 

114  24 

166  28 

3 

152  40 

123  35 

90  20 

1" 

126  47 

114  60 

167  35 

5 
"  -3 

166  57 

126  53 

69  16 

1" 

125  30 

116  12 

168  32 

I 

169  5 

122  37 

69  45 

*l 

165  59 

96  27 

105  24 

f 

170  29 

120  14 

71  5 

}? 

170  0 

91  34 

103  21 

f.'* 

172  30 

116  69 

72  1 

*' 

142  53 

100  65 

146  28 

IS 

171  43 

102  55 

88  16 

2» 

142  30 

99  68 

149  21 

11 

168  1 

102  21 

94  1 

V* 

153  2 

91  12 

137  48 

12 

165  33 

102  6 

97  57 

*!! 

152  64 

90  46 

139  12 

1*. 

161  53 

101  55 

103  62 

§'• 

146  31 

95  12 

147  38 

i: 

160  13 

101  56 

106  34 

3f 

143  50 

97  28 

161  51 

l! 

169  17 

101  57 

108  7 

4S 

162  23 

60  10 

133  19 

1' 

155  60 

102  11 

1.13  46 

4« 

162  29 

88  57 

144  29 

l! 

151  7 

102  52 

121  34 

4» 

141  61 

08  40 

155  39 

l»(f,674A)  144  24 

104  38 

132  68 

V? 

167  14 

83  55 

140  40 

li' 

136  47 

107  48 

146  28 

lOil! 

134  3 

66  44 

126  4 

*  From  Rossie  Crystals,  St.  Lawrence  Co.,  N.  Y. 
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DBSGREFTIVB  MINEBALOOT. 


MENGITE,  O,  Row,    Ilmenite,  Btwike,  FhiL  Mag.  x,  1881. 

Trimetric.    /:  7=100°  28',  O  :  lt=133o  42' ;  At :  J  :  c=l-0463: 


1  :  1-2071. 

604 


0  :  18=136°  50',    ts  :  ^?(adj.)=W6^  SV. 
/  :  tt=140°  14'.      l8  :  l8(mac.)=151°  26'. 
u  :  ^8  =111°  50'.    l8  :  Is  (brac.)=10r  10'. 
Occurs  in  short  prisms  often  terminated 
by  four-sided  pyramids.    No  distinct  cleaT- 


H.=5 — 5*5.  G.=5*48.  Lustre  snbme- 
tallic,  splendent,  of  surface  of  fracture  sub- 
vitreous.  Color  iron-black.  Streak  chest- 
nut-brown.   Fracture  uneven. 

Oampontion, — Ontains,  according  to  6.  Rose,  (Reise,  n.  d.  UraL  ii,  1842,  83)» 
Zirconia,  peroxyd  of  iron,  and  titanic  acid«  B.B.  infusible,  but  becomes  magnetie. 
With  salt  of  phosphorus,  in  the  outer  flame,  eives  a  greenish  yellow  clear  glass ;  ii 
the  inner,  a  ^ellowish  red,  which  is  deepened  by  adaing  tin.  With  sodA  a  naa- 
ganeee  reaction . 

Occurs  in  granite  veins  in  the  Hinen  mountains.  The  crystals  are  imbedded  is 
albite,  and  the  largest  are  but  two  or  three  lines  long. 

Brooke's  name  Umenite  being  preoccupied,  was  changed  by  Rose  to  Mengita  Hit 
mengite  of  Brooke  is  monazite. 


POLYMIGNYTE,  BeruUus,  K.  V.  Ac  H.  1824,  p.  888. 

606  Trimetric.  Observed  planes  as  in  the  an- 

nexed figure.  /:/=9r44',  (9:11=144^3'; 
a:h:  c=0-7252  :  1  :  1-0308. 

lt=144°  53'.     22  :  22(mac.)136o  28 . 
2t=125^  15'.      22  :  22(brac.)99°  14'. 
22 =121° 49'.     22  :  22(bas.)116o  22'. 
4^=160°  26'.      It  :  li{ov.r))109  46'. 
22=111°  46'. 

Cleavage  :  ii  and  0^  in  traces.  Crystals  generally  slender  and 
thin,  and  striated  longitudinally. 

H.=6-5.  6. =4-77 — 4-85.  Lustre  submetallic,  but  brilliant. 
Color  black.  Streak  dark  brown.  Opaque.  Fracture  perfect 
conchoidal,  presenting,  like  the  surface,  a  brilliancy  idmoet 
metallic. 

CompoHtion. — Analysis  by  Berzelius,  (K.  V.  Ac.  H.  1824,  ii,  889), 

Ti  46-80,  Zr  1414,    Pe  12*20,     Oa  420,    Hn  2-^0,     i5e  6-00,   Y  ll-50=«««04. 
with  a  trace  of  potash,  magnesia,  silica,  and  oxyd  of  tin. 

B.B.  alone  unchanged.  With  borax  yields  easily  a  glass  colored  by  iron  ;  with 
tin  the  bead  becomes  reddish,  inclining  to  yellow.  Not  easily  dissolred  by  salt  of 
phosphorus  to  a  glass,  which  is  reddish  in  the  reducing  flame. 

Occurs  at  Fredericksvarn  in  Norway,  imbedded  in  feldspar  and  zircon  syenite- 
Its  crystals  sometimes  exceed  an  inch  in  length.  It  has  been  reported  by  froi  C 
U.  Shepard  as  occurring  at  Beverly,  Mass. 


ANBTOBOUS  CASBONATBe. 
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««  Turtety,  de^Bited  frr>ra  wntere  containifig  oarbonftt-e  of  lime  in  aolu- 

aon ;  it   U  fouiu^   uBout   Iftkes  whoso  Wftttjrn   ar«  impregiiftted  witb   linte;  alao  in 

iB»uted  ID  limestone  uotl  iu  limestone  citiverue ;  it  id  callc^i  ealcar^wi  h*/a,  ifttohard 

M  not  to  bfl  friable,      Prtmnerit^  ia  j^'ayiih  violet,  from  Faro«*     Marblr  ini<1iidc«all 

the  iij]j»erfct4ly  urystnlltiieaiKl  earthy  varietien  whieh  admit  of  a  high  poli&h,     Tha 

BHnk*tone,  Sieinrnlone,  or  Anihraconiir^  which  is   found  columnaf,  granular,   and 

compact,  of  various  i»hftd«f!4,  emitft  a  fetid  odor  wheit    fitruek  with  a  hHiiimcr.     Bta-- 

iaettteiATki  pendant  masdea  of  limefltone,  fornit^d  in  timeatoDe  caverna  by  th^  perito* 

I       lAtion  uf  water,  holding^  lime  in  solution,  through  tfai^ir  rocky  roofs;  the  vater 

H^i^^  droits    to    the   floor    from    the    roof  also    ev«porat«»,  and  forriid  a  layer  of 

^^^^^Koue  <!tver  the  Hoor,  which   h  callud  StatapmUe:  and  both  stnlaetite?  and  ata- 

^^HMWtei  wben  polished  are  often  called  Alabaiierin  France*     Artjentine  poasesa^aa 

^B^rcry-white  lustre,  a  i*lnty  structure,  and  contains  a  little  §ilicn.     Slate  npur  and 

^mTmphritt  are  similar  vnriettea.     MotI  ie  a  mixture  of  clay  and  carW>niitc  of  lime. 

Tiie  Foniainhlfau  Limentnne  ii*  an  ag§^egate  of  aeoondary  rhombobedrons,  contain- 

I       ing.  mechanically  minfjled,  n  large  proportion  of  nand,     A  armilar  variety  is  found 

^^^n  tho  African  coa«it  between  Siiudanha   Bay  nnd  Ichaboe  Inland,  in  great  qaao* 

^■ikitiei  in  the  sand ;  they  tj'ontaiu  {fifteen  to  twenty  per  cent,  of  fraud, 

^      BimntianomU'tU  of  Genlk,  (Proc.  Ac,  Phil,  vi,  114),  i«  opaque,  white^  and  cryft- 

tallizoA   like  calcite;    form  aaevcfi,  globular,   the  globules    tenuinatiug   in    acute 

rhomhohedron«i,  (4R,  35^  50'),  H,=8'5.     A  crimBoa  fiame  before  the  blowpipe  and 

•ffordu  eoma  strootia. 

Oranulttr  Ume»tone  inoladea  common  stataarj  and  architectural  marbla,  having 
A  texture  Bomethini:!;  like  loaf  p<ugar.  Compact  Ut/uatonf  has  a  oompaci  texture, 
lunany  an  ev^n  j^urfaoc  of  fracture,  and  dull  shades  of  color. 

/fylraulic  iimentoM!  ia  an  impure  limestone.  The  French  varietiea  contain  two 
or  three  p^r  cent,  of  inagoeaia,,  and  ten  to  twenty  of  nilica  and  aluminii,  (or  clay). 
The  variolic*  in  tho  United  8tate«  contnin  twenty  to  forty  per  cent,  of  mngncaiai 
fttid  twelve  to  thirty  per  cent,  of  silica  and  altimina.  A  variety  worked  cxU^naivcly 
at  Rondout,  N,  Y.,  afforded  Profesaor  Beck  (ilin,  N.  Y.,  p.  7©)  Carlionic  acid  a4-20, 
lime  25'5i*,  magnesia  Pi  H.'5,  flilica  l.'i"37,  nlumina  »'18,  p«roxya  of  iron  2'26.  Oxyd 
of  iron  is  rather  pi-ejiidicial  to  it  than  otlicrwise. 

Tlie  Cipolin  marblea  of  Italy  are  white  with  shadin|^  or  zones  of  green  talc*  Tba 
Bttrdf^lh  ia  a  gray  marble  having  a  whitish  basiti  with  crowded  dark  clondines  ; 
from  Corsica.  The  Sirnna  is  yellow  with  clondingd^  and  Brocatdh  di  Sirtma  ha« 
olouJ»  of  bluish  red  or  purpliah  »hadc^  Forior  h  a  Genoese  marble  of  deep  black 
color  with  vein  logs  of  yellow;  the  b<«t  i:^  from  Porto- Venose,  Jiittf^-ff/c  marbU  it 
a  compact  limcdtone  with  cry^tallino  point«»  dis^iemtnatotl  through  it.  Jiuin  mmbU 
I  ia  yatlowish  with  brown  sbadinga  or  tines  reprosenting  castles,  towers,  and  cities 
In  ruins;  the  markings  are  due  to  in6ltrated  oxyd  of  iron  or  manganeaeL  SMI 
marble  contains  soattered  foanil  shells;  crinoidtti  or  tncrinital  includes  joints  of  en* 
erinites  of  a  di«k'HliBpe ;  mmirrporic  nmrble  iei  made  up  of  fo»«il  corals,  and  baa  ft 
stellate  surface  when  ]>oligbed«  Jhlre  mathh  or  hanarhelU  is  a  dark  brown  shell 
marble,  having  briiliant  fire  or  chatoyant  reflections  from  within.  Langurdoe  tnari4& 
IS  of  a  light  red  color,  with  tighter  spots  due  to  corals.  The  mar  hie  of  S*ir  a  ntoHn 
in  the  Pyrenees  ia  deep  red  mixed  with  gray  and  yellow,  and  some  tran»]>aroxit 
apoit.  AUbatter  has  been  brought  largely  from  Chifi  and  Algiera. 
Marl  contains  oft^n  forty  to  nfty  per  cent,  of  lime. 

Tlii»  species,  in  some  form,  is  very  generally  diffused,  England  and  France  con* 
tain  extensive  strata  of  chalk.  Italy,  from  her  t^arrara  beds,  and  Greece,  from  the 
Fontelicari  quarries,  have  provided  the  world  with  statuary  marble.  The  greater 
part  of  the  middle  and  western  sections  of  the  United  States  are  underlaid  with 
strata  of  limestone,  and  white  or  granular  limestone  occurs  in  various  portions  of 
the  Eastern  States. 

Andreadberg  in  the  Harts  is  one  of  the  best  European  localities  of  cryfltallieed 

^aJoitc;  there  are  other  localities  in  tbeTjrol^Styna,  Carinthia,  Hungary,  Saxony, 

I  Hesse  Darmstadt  (at  Aucrbach),  Hesse  Casael,  Norway,  France,  and  in  J^ngland  in 

'*!)erby9hire,   Cumberland,   Cornwall,  Scotland;  in   Iceland.     In   Iceland  a   singU 

Tjomlndicdron  (R)  over  six  yards  long  and  three  high  has  been  oheerred. 

The  mo4t  interesting  localities  of  calcitc  in   the  United  State*,  both  as  regnrda 

\  of  crystals  and  form,  exist  in  8t.  Lawrence  and  .leffcrson  Counties,  N.  Y.,  espe- 

lally  at  the  Roesie  lead  mine;  the  crystals  are  highly  modifieii,  (C576,  y'  (©'),  t  (a), 

V^  i^^'h  S*  (^'1'  1'  M>  '^^  '^®  Qtieti  transparent  even  when  large ;  one  gigantio 
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KtXKMTK,  &A«r«r,  Pog^  1,  149,  ftad  hnni,  Ml. 

Trimetric  ?  Form  a  rectan^iilar  prisn  (u,  m)  widi  lateral  edgci 
replaced  by  /,  and  a  pyramid  at  suimnit,  also  with  two  draao^ 
one  parallel  to  each  diagonal ;  /:  /  about  120%  ii  :  7=150®, 
angle  (mac.)  of  pyramid  100°,  ti  :  Dyrainid=136^,  JTz  pyr.=182®. 
it :  macrodome=153%  tt :  brachyaome=124®;  fuses  rough,  and 
angles  may  be  in  error  several  degrees,  R  P.  Greg.  Gonunoiity 
massive,  without  any  traces  of  cleavage. 

H.=6-5.  G.=4'6 — 1^-76.  Lustre  metallic,  greasy.  Color 
brownish-black;  in  thin  splinters  a  reddish-brown  translnocsce 
lighter  than  the  streak.  Streak-powder  reddish  brown.  Fractmt 
snoconchoidal. 

Compontion. — ^AhaIjsm  by  Seheerer,  (loc  dt.) : 

Titonie  and  meUllie  Acids,  -6*1-^  61-64 

YttrU,  .....  wO/9  28-»7 

Proioz.  nranimn,    .....        5-^4  7.59 

Proioz.  e«riiim  and  Isnthflnnm,  S*14*  2*91 

Protox.  iron,  .....         2-60 

Lime,  .....  2*47  -^ 

IfAgneoA,  .....        0*29  

Water, S-»7  4-04--»^i 

«  *  Protozyd  of  oerimn  S-18  ;  !b.  laBthanom  0-M. 

Seheerer  has  aaeertained^that  the  mineral  contains  eolmnbie  acid  in  place  of  tantaHc 
The  Jolster  eaxenite  contains  the  most  titanic  acid ;  yet  Seheerer  do««  not  doubc 
the  identity  of  the  two  minerals. 

B.B.  infusible.  With  borax  in  theoxydation  flame  becomes  yellQw  or  brovaisk- 
yellow,  and  the  same  after  cooling ;  by  flaming,  forms  a  yellowish  enamel ;  color 
but  little  changed  in  the  reduction  flame.  With  salt  of  phosphorus  disaolTesia  the 
oxydation  flame,  forming  a  yellow  pearl,  which  on  cooline  becomes  colorless. 

Euxenite  comes  from  Jolster  in  Norway,  where  it  was  obtained  by  Prod  KeiUksa: 
also  near  Tvedenstrand.  Named  by  Seheerer  from  n(t¥Of,  a  ttranger,  in  aUosion  tc 
the  rarity  of  its  occurrence. 

RUTUERFORDITE,  Shepard,  Amer.  Assoc,  iv,  811,  Am.  J.  ScL  [2],  xii,  209. 

In  crystals  and  grains,  without  cleavage.  Monoclinic,  with 
/:  /=93°,  according  to  Shepard. 

ir. =5-5,  Hunt.  G.=5'58— 5-69,  Shepard,  5-55,  Hunt.  Lustre 
of  fracture  shining  vitreo-resinous,  and  color  blackish-brown: 
opaque,  but  thin  fragments  translucent  and  smoky  orange-biown 
by  transmitted  light.  Streak  and  powder  yellowish-brown,  near 
fawn-color.     Fracture  conchoidal.    brittle. 

Oompotilion. — According  to  Shepard  contains  titanic  acid,  oxyd  of  cerimn,  aa^ 
possibl V  oxyd  of  uranium  and  y ttria ;  according  to  some  unfiniahed  trials  by  T.  & 
Hunt,  (Am.  J.  Sci.  [2],  xiv,  344),  it  contains  probably  58*6  per  cent,  or  more  rf 
titanic  acid,  with  10  per  cent,  of  lime,  with  otner  ingredients  nndetennined. 

Occurs  at  the  gold  mines  of  Rutherford  Co.,  North  Carolina,  along  with  mtik 
brookite,  zircon,  and  monazite. 


ANHTDROnS  CAHBOBTATES* 


by  Cftrbonnted  w Alert,  and  liltcate  of  wno  replarin^  it,  or  by  incrngt.«tJon  of  tlie 
calcite  before  its  remoTAl  by  cftrbonic  aeid  or  oth«rwia^;  to  Mnlat^Hitr  tliroiijjfb  & 
aoluUon  of  siil|»bate  of  copper,  which  forme  carbonato  of  copper  and  snlpbate  of 
limt' ;  to  OppmimoT  AnhitarUe  t\\tQT\\i\i  tho  net  ion  of  i*ulphyric  acid,  which  jicid  is 
produced  by  tho  ozydatioti  of  iulphtirctted  hydrogen  *>r  otherwise,  thna  forming 
flulphate  of  lime;  to  Quartz  by  watem  contarninp;  alkaline  sit  tea  tes»  which  aiford 
free  silica ;  to  /^Mor»  Limonitu,  and  other  specica,  by  the  removal  of  the  OaC  by 
m'Aters  wbich  hold  carbonic  acid  or  alkaline  silicates,  and  at  the*  nanio  time  contnin 
tlie  mgreiiteiits  forming  the  replnein|;  mineral,  ZAmomU  or  IM  /f<?ft  Ot9  might 
r«sti1t  from  tho  dccompoBitiaa  of  pyrites  in  the  yiciaity. 

MAGNESFTR    Carbonate  of  Magnesia.    Baiidisserite.    Breunnerite.    HbombSp&r,. 
Giobertite^  Beitdant*     Talkspatli,  HartmanfK 

Eliombohedral.  R  :  JZ^IOT^  29',  0  :  Ii=lZf  56' ;  «=0-S095. 
Cleavage:  rliomboliedralj  perfect  Also  masaive;  gmnular,  or 
fibrous,  and  sonietiTnes  in  radiating  groups;  also  very  co!nj>act. 

H.=3*5^4"5.  G.=2'8— 3,  LiLstre  vitreous;  fibrous  varietic:^ 
Bometimea  silky.  Color  white,  yellowish  or  grayish-whitej  brown. 
Transparent — opaque.     Fracture  flat  conchoidab 

Ctmiposilioit. — figO=Magiio8la  47 '6,  carbonic  acid  n2"4.  Analyses :  1,2,  Stromcy- 
or,  (Untersnch-  111*);  8,  Rammelsberg,  (Oandw-  397);  4,  6,  Scheerer,  (Kvt  Mag/f 
Kat  iT,  842,  and  Pogg.  bcxx.  313,' : 

ftg 

.  Salem.  47*89 

,  Bau marten,  Gioberiit^,      4S'3t$ 

.  Frankenstein.  U^i) 

.  Arendal,  0.=3D68,  46i»8 

.  Snaruin^  4729 

GuytoQ  Morrean  found  fourteen  per  cent*  of  silica  in  the  magnesite  of  Co^telU* 
monte.  T.  a  Hniit  found  in  the  magnesitc  of  iSutton,  C,  K.,  ]S[g  U  8S'S6,  Pe  C  9'<)2, 
mixed  siliea  8 MIS ^bJ0'4<\{ Logan's  Rep.  CaimdA,  1 848,  88).  Other  an aly set,  Bnanner, 
(Po^,  Uv,  2y2) ;  C.  V.  Haner,  (Jahrb.  der  k,  k.  Keichs.  iii,  161,  Lieb.  and  K.  Jahre*. 
1862,  896). 

Dissolves  slowly,  with  little  efforTeseenoe,  in  nitric  or  dilate  sulphuric  acid.  In- 
faaible  before  the  blowpipe. 

Mftgaesite  is  found  with  serpentine  and  other  magnesian  rocks.  It  oecnrs  at 
Hrabaehits  in  Moravia,  at  the  Gulsen  mountains  in  Styria,  at  Baumgarten  in  Sile- 
sia, at  BaudiBsero  in  Piedmont,  and  at  Yalecas  in  Spain.  In  tho  Uuited  States  at 
Bolton,  Maasi,  in  indistinctly'  fibrous  masses,  traversing  white  limestone;  at  Lynn- 
field,  Masa.  coating;  Herpentine  ;  at  BarehillSr  near  Baltimore,  Md. ;  in  Pennsylva- 
ui»,  in  crystals  at  WeM  Ooyhen,  Chester  Co.,  and  near  TexoA,  Lancaster  Co. ;  in  talcosa 
•lai«,  inHutton  and  Bolton,  Canada  Cast;  in  Canton  Upata,  Venezuela,  near  Mission 
Paator%  looking  like  poreelain  in  the  fraeturo,  aa  obserrad  by  N.  3.  Manroas. 


ftg 

0 

3                Ca 

I. 

Salem. 

47  •80 

61 '83 

o-i8=ioni>o,  Str. 

2, 

Baumgarten,  GiohettiU, 

4S-3d 

50'2a 

1-39      Mn  0-21=9948,  Stn 

8. 

Frankenstein, 

48<»()4 

61-996 

—           —^=100*00,  Ramm. 

4. 

Arendal,  0.=3D68, 

46i»3 

62-67 

tit  (>-87^1<X>'87,  Scheer. 

5. 

Snarum, 

47-296 

61447 

0-470    Pe  0786=1  (XJ,  Scbecrer. 

DOLOSflTE.  Bitter  Spar.  Pearl  Spur,  Magnesian  Limestone.  Gurbo6to,  Gur- 
ho^an.  Brown  Spar,  Bitterkalk,  Bitter»path,  Braunspatb,  Rautcnspatli,  Mic- 
mita     Couite.    Taarandite.     Ankeritei 


6g4 


Khombobedral.  R  :  ^=106"  15\  O  :  R^ 
136^ 8J';  rt= 0^8323.  Obr^erved  planes:  0,  R^ 
4^  -.2,  -4,  i%  1',  1*  (hemihedral).  0  :  t2=l)0^ 
O  :  4=l«i4^  35',  O  :  2^117^  21*',  O  :  i=lM<^ 
20',  i  :  i=1350  57'^  2  :  2=79'^  3(V,  R  : 
R  varies  between  lO^r  10'  and  106^  20'.    An  .^ 

increase  of  lOU"^  C  dimmishcs  the  angled'.    Cleavage:  R  perfect, 
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Monoclinic,  C=7S-  V :  /:  /=9y  «',  O  :  li=13T'  31';  a  :  J: 
c=«j<^773  :  1  :  l-*>tL 

O  :  1=131^  45 .       O  :  2i=llS=»  35'.         1  :  1=113=*  58'. 

O  :  7=C*S'  43'.        ?'2  :  »'2=12C^=  4S'.      -1  :  ~1=10T^  5^. 

O  :  ii=lOl-  5^.     li  :  ii=l^S'  5i)\     -22  :  -22=131**  88. 
Cleava^ :  /  toJerably  distinct ;  ^  and  ii  leas  so.    Surface  /streak* 
ed  lon^tndznallv ;  the  faces  mostly  smooth  and  shining.     Also  inh 
perfectly  columnar  and  granular. 

H.=2'5 — 3.  G.=5'9— -^'1.  Lustre  adamantine — ^vitreous.  Color 
various  shades  of  bright  hvacinth-red.  Streak  orange-jeDow. 
Translucent.    Sectile. 

CoaipotUu!m.^Ph  Cr=OzTd  of  le^d  6?'7.  ehnmiie  Add  SI'S.  AnaljMS :  1,  FliC 
(Schw.  J.  zriii,  7z> ;  2,  Berzeliot,   ih.  zzii,  M): 

1.  Pb  67-912  Cr  81^25=99-637.  PCilE 

2.  68-50  Sl-5<:=100,Beneliim. 

BUckens  in  the  blowpipe  iUziie,  and  decrepitates  if  qnicklj  hettt«d,  but  mar  k 
fosed^  to  a  shiniDg  slag,  eontaioing  globules  of  lead.  It  imdergoea  m  partial  tc%m- 
tioD  in  glasa  of  borax,  at  the  same  time  coloring  it  green.  DimoItca  witli  clfaT» 
eenee  in  nitric  acid,  and  produces  a  yellow  solution.  With  sodm  Tields  eaaUy  bc- 
talliclead. 

Occurs  at  Nischne  Tagibk  in  the  Ural,  and  in  narrow  reins,  tmTeraing  de 


posed  gneiss,  and  associated  with  gold,  pyrites,  galena,  quartz,  and  TaaqiidiBiU; 
in  Brazil,  at  CoDgouhas  do  Campo,  in  fine" crystals  in  decomposed  granit«;  at  RcCi* 
banya  in  Hungary,  at  the  mine  of  St.  Anthony ;  at  Moldawa  m  the  Bannat;  si 
Luzon,  one  of  the  Philippine  Islands. 

VAUQUELiyiTE.     Chromate  of  Lead  and  Copper,  J*kU, 

gfjg  Monoclinic.     Crystals  usually  minute. 

irregularly agOTegated.     Twins:  annexed 

/-.^aT ^  .  ...^^<7^^     figure ;  face  of  composition  a  plane  on  the 

x'^r—T—r^'^ii^,.^^^^     acute  solid  angle  \  0  \  O  (of  the  two  indi- 
V  '* /^^---^''^^  viduals)=1340  30';  O  :  ?l=149o  nearly. 

Also  reniform  or  botryoidal,  and  granu- 
lar; amorphous. 
n.=2-5 — 3.     G.=5-5 — 5-78.     Lustre  adamantine  to  resinous^ 
often  faint.     Color  dark-green  to  brown,  sometimes  nearly  black. 
8treak  siskin-green  or  brownish.     Faintly  translucent— opaque. 
Fracture  uneven.     Eather  brittle. 

(7omDo«/ton.— Cu«(3r'-f-*2l*b»Cr»=(Cu,  l>bJ«Cr*=Oxyd  of  lead  61  -2,  oxyd  of  copptf 
10-9,  chromic  acid  27-9.     Analysis  by  Berzelius,  (AfhandL  Ti,  246) : 
Ph  60  87,  Ou  10-80,  Cr  28-38=100. 

B.B.  on  charcoal  slightly  intumesces  and  fuses  to  a  gray  submetallie  globolc. 
yielding  at  the  same  time,  small  beads  of  lead.  With  borax  or  salt  of  phosphorw 
affords  a  green  transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cool- 
ing is  re<i  to  black,  according  to  the  amount  of  mineral  in  the  assay ;  the  red  color 
is  moB^diHtinct  with  tin.     Partly  soluble  in  nitric  acid. 

Occurs  with  crocoisite  at  Bcrcsof  in  Siberia,  generally  in  mammillated  or  amor 
phous  masses,  or  thin  crusts ;  also  st  Pont  Gibaud  in  the  Fuy  de  Dome ;  and  vitb 
the  croooisito  of  Brazil 

At  the  lead  mine  near  Sing  Sing,  it  has  been  found  by  Dr.  Torrey  in  green  soJ 
brownish-green  mammillary  concretions,  and  also  nearly  pulverulent. 
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No.  28,  (Ankerite),  gives  the  formula  Oa*(1+(J  [*e,  finl+f  Ag)  0. 

No.  24.        $*^t(*.*'4*$«)& 

No.  26,         -  '*       "        "        CaC+(Mg,  Fe)  (3. 

No.  27,        "  "       **        *'         CaO-HAg,  K  fin),  a 

A  reddish  bitter  spar  from  Przibram  afforded  Gibbs  (Pogg.  Ixxi,  564)  4  to  5  per 
cent  of  oxyd  of  eobtUt,  as  follows : 

1.  C4612        Ca  81-72        ftg  16-63        Co  5  17        *e  1-86=100, 

2.  46-87  81-86  17-87  484  1-16=100. 

'  Affording  the  formula  CaC-KSg,  i'e,  Co)  0.     G.=2-921. 

Soluble  in  the  acids,  but  more  slowly  than  calcite.  B.B.  acts  like  calcite ;  some 
Tarietics  darken  and  increase  in  hardness. 

The  name  Volomite  is  applied  to  white  crystals,  and  to  the  granular  varietiee. 
Pearh^TtM  includes  rhombonedral  crystallizations  with  curved  faces  and  a  pearly 
lustre.  When  the  crystals  are  not  curved,  and  have  a  brown  or  reddish-brown  color, 
they  are  called  Brown  spar  :  this  variety  contains  5  to  10  per  cent,  of  oxyd  of  iron 
or  oxyd  of  manganese.  Ankerite  contains  still  more  iron  ;  B  :  i?=106^  12^  Our- 
hafian  is  a  compact  snow-white  subtranslucent  variety,  so  named  from  a  locality  of 
it  at  Gurhof,  in  Lower  Austria.  The  Traversella  dolomite  (anal.  28)  has  been 
e«lled  Bronite  :  i?=106<>  20'. 

Granular  dolomite  constitutes  extensive  beds  in  various  regions.  Crystalline  and 
compact  varieties  are  often  associated  with  serpentine  and  other  magnesian  rocks. 
Pearl  spar  occurs  in  seodes  in  compact  limestones  and  other  stratified  rocks.  Rhomb 
spar  is  found  in  Salzburg,  the  Tyrol,  and  at  Miemo  in  Tuscany,  whence  the  name 
Jiiemite  was  derived.  Brown  spar  and  Pearl  spar  are  obtained  at  Schemnitz  in 
Hungary,  Knpnik  in  Transylvania,  at  Freibers  in  Saxony,  in  the  lead  mines  at 
Alston  In  Derbyshire,  and  at  other  places  in  Devonshire.  The  Ankerite  is  from 
8tyria  and  elsewhere. 

Roxbur^,  Vt.,  affords  large  yellow  transparent  crystals  of  the  rhomb  spar  variety 
imbedded  in  talc  A  coarse  cleavable  variety  occasionally  presenting  perfect  crystals 
is  associated  with  white  talc  in  calc  spar,  at  Smithfield,  K.  I.  White  hexagonal  crys- 
tals (f.  684)  occur  at  Hoboken,  N.  J.  The  pearl  spar  variety  is  abundant  in  geoaes 
at  Lockport,  Niagara  Falls,  and  Rochester,  rf.  T.,  accompanying  calc  spar,  celestine, 
and  gypsum  ;  also  at  Glen's  Falls.  Massive  dolomite  forms  extensive  beds  in  Litch- 
field Co.,  Conn.,  in  the  southwestern  towns  of  Massachusetts,  in  Vermont,  in  various 
parts  of  New  York,  Pennsylvania,  New  Jersey,  Maryland,  Ac  Crystallized  dolomite 
occurs  in  rhombohedrons  at  the  quarantine,  Richmond  Co.,  N.  T.,  and  at  Hoboken, 
N.  J.  Brown  spar  occurs  at  Warwick,  N.  Y.  and  at  the  Parish  ore  bed,  St  Law- 
rence County,  N.  T.  A  variety  resembling  OurhoJUe  is  found  on  Hustis's  farm, 
Phillipstown,  N.  Y.  It  has  a  semi-opaline  appearance,  and  a  fracture  nearly  like 
porcelain. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of 
its  magnesia;  but  this  is  not  so,  unless  used  after  calcination,  before  it  is  fully  air- 
slaked.  The  lime  it  affords  when  burnt,  makes  a  more  durable  cement  than  common 
limestone.  The  rock  is  generally  less  firm  or  more  friable  than  pure  granular  lime- 
stone, and  therefore  not  as  good  for  building  stone.  This  species  was  named  in 
honor  of  Dolomieu. 

Altered  Forms. — ^Dolomite  occurs  altered  to  Spathic  Iron,  Calamine,  Steatite, 
Limonite,  Red  Iron  Ore,  Gothite,  Pyrolusite,  and  Quartz,  and  by  processes  similar  to 
those  explained  under  Calcite: 

BREUNNERITE,  Haid,     Bitter  Spar  and  Brown  Spar,  in  part.    Mesitine  Spar. 
Talkspath.    Magnesitspath.    Mesitinspath.    Pistomesite. 

Rhombohedral,  R :  i?=107^  23',  O :  i?=136^  52' ;  a=0-81135. 
Observed  planes:  i?,  -J.  i :  i=136®  5^'.  Cleavage :  rhombohe- 
dral,  perfect  Crystals  often  imbedded.  Also  massive,  granular, 
and  fibrous. 
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n.=4— 4  5,     G.=3--3-63.     Colorless,  whitish,  yellowish,  ote 

browii  oc  exposure.     Tnmsparent  to  subtraiishicent.     Brittle. 

(hmpotUion, — (&g«  te,  ISiu)  C  jK^4-^eO=Carbonttte  of  iii«giic«LA  4211.  e«rte- 

aid  of  iron  58*0,     Analyses:  1,  2,  Stromeycr,  (Goit  geL  Ant  1827,        '      '       J.  fi), 
S,  Droolce  (Aon.  Phil  'S.  Ser.  t,  882):  4,  5»  Stromejcr,  (locv  cif  nAt 

(Pogg.  Ixx,  U6);  7/Stromever  ;  8,  Frit»<?he,  (Iocl  ciL) ;  9,  Gibbs*  (1  ^^^,  .^^,  W»; 
10,  T.  Hauer,  (J&hrb.  k.  k  geoL  ReichftajiAt.  ill,  18^2,  154) : 

S  44  C  0  lls=ioc-27.  Stron 
0-9O=s=9ti'a2,  Stromeyer, 

^S9-2n,  Bro<»ke. 

0-09^:99-30,  Stroin«j«r. 
0'78==10<V«H,       •' 

^!  00-23,  FritcseliCL 

— -^=1^9'^«.  with  some  ftoC,SlT«t 
CaC  aSO^lOO-se,  Frit»dift 

C*C  8-89.  Si  1*«»,  T.  lUocr. 

In  the  aboTe  the  prDportion  of  the  iiiiigne«ian  carbonate  to  the  r«ai,  ii  gfitiAu 

the  first  colnma.  Other  analvt«a  by  A.  Patera,  (Fr.  d  Nat.  ii,  2i7  and  2ST,  M :  J^ 

107°  20'),  Vblkel,(T.  Leoiih/l849,  701);  Joy,(EaaimeLftberg*a  5th  ^appl.  t6l>  IV 

Pmesitine  »par  occurs  in  lenticular  forms,  and  th«  fini  fire  aboTt  tii  the  jirilff 

r  rhombohedron  with  the  faces  not  ctirTed. 

B*B.  gires  an  iron-reaction,  becoming  blaek^  and  sometimes  magnotie.  IKiMifv 
Tery  slowly  in  muriatic  acid^  when  pulverised. 

Occurs  m  chlorite  slate  at  St  Gothard ;  also  at  the  Zillerthal.  and  at  Hall  v^ 
elAewherc  in  the  Tyrol  The  mesitine  is  from  Traveraella  in  Piedmont.  laduA^ 
nmeh  of  tha  ao-eallad  brown  spar* 


s^ 

M 

1.  Hall.  Tvrol, 

10 

89^0 

8-U2 

2.  St,  GotSard, 

10- 

87^8 

lOH 

a.  Trrol, 

8; 

86-05 

is-is 

4.  ZiUerthal. 

8: 

84*79 

18-82 

5.  Fasftathal, 

6, 

82-89 

le-s? 

6,  PUtomftUe,  0^^-^15,1 

44-95 

56-27 

7,  Mentiw^  Piedmont, 

1 

42-72 

67-24 

a 

t 

68-((d 

89-88 

9L         "        Piedmont, 

2: 

56-14 

48-86 

la  Semmering,  wkUt, 

10: 

89*22 

6'10 

CHALTBITE.  {?/.  Spathic  Iron.  Carbonate  of  Iron,  Sparry  Iron.  Sad«tiU»i 
Siderose,  Beud  Brown  Spar.  StahUtein.  SphierotideritsL  Clay  Irai  S 
Eisenapath  and  Spalheiseostein*    Jimherite,  Bu/rincg,    Oligonapatii. 

Rhombohedral.  jP  :  11=^107'',  0  :  i?=136<>  37' ;  a=08i;i5. 
Observed  planes  :  rliombohetlral  1,  4, -6^ -2, -J;  ^ealenobedrul 
1*;  j^yramiiia!  ^2 ;  prismatic  /,  t2 ;  and  basal  O.  The  faces  oftco 
curved,  as  below. 


(?:2=lir53\ 
O;  12^132°  30', 

585 


1  :  i=136^  34', 
t :  ^-133«>  23'. 


Cleavage:  rhambohedral,  perfect  Twins:  plane  of  compotftiaa  I 
-f  •    Also  in  1>otryoidal   and  globular  forms,  {§pk€Bt^amdenU)t  W 
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Basionally  hi  silky  fibrous  inasseB ;  often  cleavable  massive  with 
Icleiivage  planes  imdulate  ;  aLso  coainseor  fine  granular. 

H,=3*5 — 4*5.  G,=3*7^ — ^3^9.  Lustre  vitreuiis — pearly.  Streak 
white.  Color  ash-gray,  yellowish-grayygreenisli-gra^^also  brown, 
anil  lin>wnish-redj  rarely  green ;  and  sometimes  wliite.  Translu- 
ceui — snbti'ansliicent     Fracture  uneven.     Brittle. 

Compoiiiion. — ^eC=Carbonio  Acid  37*98,  and  protoxyd  of  iron  62"07t  But  often 
contairaing  some  oj[jd  of  mangBnese,  magDesia,  and  aUo  lime^  or  equiyalent  to 
(]^e,  Sin,  Oft,  ftig,)  & 

Analyse*  :  l^fi.  ^araten^  (Karst.  Arcli,  ii,  220);  7,  Siromeytir,  (trntersuch,);  8, 
9,  10,  Berthieri  (Ann.  d.  Mines*  viii,  887) ;  II,  Thomgoii,  (Mm.  i,  445);  12,  Magnua, 
(Pogg.  X,  146) ;  13,  Klaproth,  (Beit,  vi,  815);  14,  Stroroeyer,  (Uiiterauch.) ;  16, 
Schnat^el,  (E&mm.  M  Supp.  tl2) : 

Itn  "-  " 
I'Sl 
2-54 
7-61 
7'fl4 
«'B4 
9-50 
7^07 


6         fe 

1.  Babkowfiky.  Ma<:Jt,     36^61   67^91 

2.  Styrm,  lekUt,  34  62  5023 

3.  Hackenbui^.urAiitf,  38*54  50-41 


4.  Sli^en,  i/ellowUh,  38*90  50 '7 2 

&         "  *'  SB-86  47-20 

6.  Maaon,  white,  89-19  47  U6 

♦7.  Stolberg,  88-22  48*20 

8,  Anevard/Iflerc,  41*8    42-8       16*4 

9.  AiiUn,  40*4    46-2       O'ft     12-4 
la   VizeUe,  Wre,  42-6    48-6       ID     12-8 

11.  Durbftm,  Eug.»  85  90  64-67     115      

18.  Ehrenfried.  0%09i,  88*35  36  81  25  81      ■ 

13.  HatLatt.5pA<erondL  84*00  68 '7 5    0*75    0*25 

14         "  "  88^)1  69 -63     1-89     


0*40 
0-63 


w 


16>  Siegen, 


88-22*  43-59  17*87     0*24 
a  With  some  water. 


gangue  O-BOsSt-SS,  E, 

9-78=9y"56.  K. 

0-32s99*23,  K. 

»'         0-48=9S»*62.  K. 

Oi»5=99*72,  K. 

=?>9'77,  Karaten. 

0'67,  U  0'2r)^it6-25,  Stromeyer. 

=100,  Berth ier. 

=98-4,  Bertliier. 

-^-=100,  Berth  ier. 

8*18,  Aq.  2*63=97-43,  Thom»oa. 

^1W)'47,  MflgDUB. 

^^=1*8 -76,  Klaproth. 

0*20=99-91,  Stromeyer. 

01)8— 100|  fckhnabeL 
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Of  the  abovei  Nob,  9  and  10^  from  Aiitnn  and  Vizelle,  cotreipond  to  the  formula 
2  f o  S+ilg  C;  that  from  Ebrenfricderadorf,  No.  12,  (called  OUnan  Spar  by  Brei- 
thaupt),  2  Mil  0-h3  f'e  6  ;  tbat  from  Stolberg,  (No  7)=4]P'e  C-f-Mn  d 

A  green  vari^tv  from  Attenberg  afforded  R  MuDbeim,  (X  t  pr.  Cb<?ra.  xliit,  318), 
t«t  C  «4'<^i4.  jJfn  C'lfi-&6.  OaO  20-22,  Bi  MtelOr92,  ^correapoiidiiig  to  9  J^e  0+  2 
An  C+sOa  (3  ;  it  re«emblti8  the  calamine  cflled  Kapnite, 

In  a  browniah-blnck  crystallized  apathic  iron  from  Woleh,  Roat^ngarten  found, 
(RttomL  8d  Bupp.  112): 

0  with  fl  35*12.        f «  1 1*30,        fe  43*83,        fia  7-31,        Ag  2'44==100. 

The  iprithie  iron  of  riyraonth,  Ytj  according  to  T.  G.  CHerafton,  (Am.  J.  Soi,  3arir» 
170),  and  another  from  Neudorf,  aijeording  to  Peiache),  (RamnL  let  Supp.  189), 
eontained 

L  te\i  74-28    Sg  0  16-40    An  fl  6*66    Fe  0'30    nndec  1  40=98*94,  Clemnon. 

f  79114  7'6<1  8*69  Ca  C  543=101 -06,  Poischel. 

B.B.  blackens,  giving  off  carbonic  acid,  and  nltimatiily  an  oir%u]  of  ir^n  is  obtain- 
ed, which  ia   ftttraetable  by  the  magnet.      Alone  infusible.      fcolors  borax  green; 

L4)iftaolve«  with  difficulty  in  nitric  acid,    and  scarcely  eflervescea,  unless  previously 

Ppnlreriied,     Expoiure\o  the atmnipbcre  darkena  ite  color,  rendering  it  often  of  a 

'  blackish -brown,  or  browniab-red  color. 

Chalybite  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  ftlot«»  clay  slate, 
«nd  in  conuectiou  with  the  coal  formation.  It  ia  often  aaaociatcd  with  metalfic  ores. 
kt  Freiberg  it  occurs  in  eilver  mines.  At  Cornwall  it  accompanies  tin.  It  ta  also 
fband  accompanying  copper  and  iron  pyrites,  galena,  vitreous  eopper.  dtc.  In  New 
York  according  "to  Beck,  it  is  almost  always  aasooiatcd  with  apeenlar  iron.  0«- 
CAaionally  it  is  to  be  met  with  in  trap  rocks  as  tpherotiderite. 
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AR.£OX£NE,  worn  KoUU,J.  t  pr.  Ch.  1,  49«^ 

Massive ;  imperfectly  crystalline,  with  traces  of  a  ooloiuDar  stnn* 
tnre.  11. =3.  Color  deep  red,  with  a  brownish  tinge :  stretk  pile 
yellowish 

Compotition. — ConUins  according:  to  Kobell  (loc  eit.^  4S'7  pu  cl  of  ozyd  of  \mL 
and  16*32  of  ozyd  of  qdc,  along  with  Tanadic  acid.  "Hie  ozyda  of  lead  aad  sm 
are  nearly  in  equal  equivalents,  and  the  oxygen  of  the  baaea  mt  leftat  eqnab  tbit  d 
the  acid,  as  in  vanadinite  and  volborthite,  and  unlike  dechenite. 

BuB.  on  charcoal  fuses  with  intumescence,  yielding  an  Arsenical  odor  and  ai^ 
ale  of  lead ;  more  lead  if  soda  be  added;  wiith  borax  a  bright  green  glaM  ii'ttie 
reduction  flame,  light  olive-green  and  then  clear  yellow  in  the  oxrdatioa  imat. 
and  pale  greenish  on  cooling.  In  powder  decomposed  easily  in  heated  coneentn- 
ted  muriatic  acid,  the  liquid  first  yellow,  then  browniah,  and  after  giviiiff  «< 
chlorine  emerald- green.  On  adding  spirits  of  wine,  heating  it,  and  ponrinf  off  froa 
the  solution  the  separated  chlorid of  lead,  it  is  still  green;  concentrating  it  witlii 
rapor  bath  and  diluting  it  with  water,  takes  a  fine  iky-blua  color :  in  this  chsnfr 
tenstic  it  is  like  other  vanadium  compounds. 

From  Dahn  in  the  Palatinate,  associated  with  galena.  Resembles  crocoiiite,  V« 
color  darker. 


m.  SULPHATES.-^ELENATES. 
I.  ANHYDROUS  SULPHATES  OR  SELENATES. 

1.  CELESTINE  GROUP.    Trimetric 


Glaheritx,                   i.  S.                       ANHTDarrs, 

Ca5, 

TlIENARDITX,                         ^a  S.                                 AnGLESITX, 

I^bS. 

Barttks,                      &a  9.                     Almaorkritx, 

2nB. 

Celksti.vi,                    Sr  5.                        Leadhillitb, 

i^bg+al^bC- 

(lJa,Sr)S. 

Appendix.  — Caledonitx. 

2.  DRP:EUTE  group.     RhombohedraL 

Druelitk.                   Ca  S+3J^a  S=(iCa+i&i)5. 

SusANNiTX,                   th  S+8l*b  0. 

S.  GLAUBERITE  GROUP.    Monoclinic, 

Glaubxiutx,                 Sa  S+Ca  S=(]S'a,  Ca)3. 

I^NAExrrx,                  l>b  5-f-I*b  0. 

-4/>/>^mil*.— CONNXLLITX.      SXLENATE  OF  LXAD.      ReUSSIN. 

ANBTDBODS  SULPBATEB. 
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[The  compounds  of  sulphates  and  earbonates^or  sulphate-carbonates,  have 

he  crystallization  of  the  sulphates^  tlie  carbonk  acid  being  wholly  subordina- 

d,  AS  regards  the  form  produced,  to  the  siilphyric,  the  more  powerful  acid* 

im  Leadh%llit€  is  homceomorphous  with  Angledte»  Celestine,  etc,  Sumn- 

Hie  with  Dreelite,  and  LanarkiU  with  Glauberite  ;  and  these  species  are  her« 

anged  a<^cordinglj.] 


OLASERITE,   Hmum.     Aphthitatitc    Sulphate  of  Potfi«h.     AreAnft^e,  Httidin^. 
Aphthalofl«,^ruc&int  V««iiviAn  Salt,  Z<»mi  PAi(,  IVtm*.,  1813.  KiiU8«lphftt>  iVai*«. 

Trimetric.  /:  7=104^ 52',  O  :  lt=119M6' ]  a:h:  e=l'74i)  : 
1:1-3.  Observed  planes  0,  II,  Ji,  7\  1,  22,  1^,  i^,  ?1.  0  :  il= 
Uy^  4€',  O  :  il=14tJ°4;ii :  ll{baaal)=120''29',  It  i  ll(ib.)=lO0° 
46',  il  ;  i'l  rib.)- 60^  28',  ^l :  ii^m''  52'.  Occurs  in  thin  tables 
and  in  blades  laade  up  of  aggregated  crystals ;  also  massive,  or 
imperfectly  maramiUary,  and  in  crusts, 

11.^3— 3*5.  G.= 1*731.  Lustre  vitreous,  inclined  to  resinonB. 
Color  white,  8ometinie«  tim^ed  witb  blue  or  green,  Traus^parent 
to  translucent  or  opaqtie.    Taste  saline  and  bitter,  disagreeaule* 

Oomptmtion. —^^^PiittiBh  54  1,  eulphitric  nctd  45*9.  A  •pectmen  from  Vegayitu 
oootAined  su]pbat«  of  potiuh  7r4«  eulphnte  of  iod«  ISd,  dilorid  of  sodium  4*6, 
ehlorid  of  fcinTjiouiimi,  copper,  mud  iroo  5"4^l0<>,  (Phil  Tranft,  181S),  Fu»e«  before 
the  blowpipo,  without  intum«!4ceDCflw 

Found  at  Yesuvias,  upou  Itira,  in  delicate  eryatalligatiom  and  uho  in  maitflti 
ofton  an  inch  or  more  in  ibiekneaB. 


THENAKDITE,  /.  L,  CbaoiMA,  Ann.  Ch.  Fhys.  xzzii,  SIL 

Soda. 


Anhydroiu  Sulphate  of 


Trimetria  /:  7^103*' 26',  O  :  11=120^ 30',  Hausmann ;  a:l: 
^=1-6905  :  1  :  1'2*]7,  O  :  li=120o  51',  11 :  11  (top)=730  42',(basal) 
=106^  18'.     Cleavage:  basal,  nearly  perfect. 

H.=2 — ^2-5.  G.=2*73.  Lustre  vitreous.  Color  white.  Trans- 
lucent.   Covered  with  a  white  powder  on  exposure  to  tlie  air» 

CcmpoMiUon, — ^a3=^oda  56*3,  au] phone  acid  48*7;  analyfiii  by  Coaaseca,  (toe. 
cit.),  Anhydrous  Bolphate  of  soda  9^-7^,  carbonate  of  »oda  0*S3  ;  by  A.  Dick  of  a 
specimen  from  Tarapaca,  (PhiL  Mag.  [4],  v,  Hl%},  5  5£i-ll,  ^a  42*87,  infloJ.  219=99*67* 
Wholly  tolublc  in  water.     Colom  the  blowpipe  fljime  deep  yeUow. 

Occnrft  at  Espartinas  in  Spain,  6  leagues  from  Madrid,  and  2|  from  Aranjnei. 
The  water  exudes  during  winter  from  the  bottom  of  a  baain,  and  beeominic  ei>ncon- 
trated  In  the  aumruer  seaoon,  depo«ita  cryttala  of  tbenarditct.  Alao  nt  Tiirapaca, 
with  Olauberite  und  Hay««lne,  tne  crystalt  of  which  locality  giTe  §oand  of  th«  an* 
glea  nearly  of  Trona,  according  to  H.  J.  Brooke,  (loc  cit) 
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BESCBIFTm    MINBEALOOT. 


Fine  flpecimena  of  Smitheonito  are  obtained  at  Kertachinslr  in  &ib«iTS;  01 
haft  a  dark  brown  color;  und  coiitaiiiA  cadmium  ;  another  is  of  a  hmmtM 
green.  Other  localities  ore  Doipiatzka  in  tlie  Banuat  of  Temeswar  in  HnngirT; 
Bleiborg  and  Raibel  in  Cariiitbia;  AUen berg,  near  Aix  1a  Chapelle.  Coaetainc 
botryoidal  ^oupa  are  met  with  in  the  M^ndip  hilla  and  at  Waaloekhead,  in  IhiK 
freisu»liire. 

In  the  United  St-atee,  Smitbsonitc  is  found  or  caption  ally  at  the  lea^!  mtn«8  of  MSflO^ 
ri.  and  Widconsinf  though  the  ore  id  mostly  nlicate  of  zinc  3Cin«  Hill,  neat  til* 
Franklin  farnace,  New  Jevsvy,  the  Perkiomen  lead  mine.  Pen  nay  J  yania,  and  IIm 
lead  mine  at  Brooktield,  Conn.^  afford  it  in  gmall  quantities  At  r  ranklin  it  oeeut 
only  in  a  pulyerulent  form^and  results  from  the  decomposition  of  red  due  ore 

Altk^kd  Forms,— Bmithsonite  changes  ttoagh  the  action  of  alkaline  Bilicat«i»  *• 
Calamine  (£n'§i4-|^);  or  becomea  incrusted  with  ailica  and  forma  qtiaiK  ptivd* 
morphs.    It  is  also  sometimea  replaced  by  Limoaite  or  Goihiteu 


ARAGOKITE.    Eisenblnth,  W,    Igloite.    Flos  ferrL    Needle  Sp«r* 

Araj^onapalh. 

Trimetric.    /:  I=1W  10',  0  :  li=130<'  50'  ;«:*:<?=! 

:  1  : 1-6055 . 

O  :  11=130°  50'.  O  :  2a  =118"  25'. 
O  :  1  =126°  15'.  O  :  ^1=160°  11'. 
O  :  la  =137°  15'.     0  :  li=144°  13'. 
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n  :  2i=llu"'  30'.  I 
IT:  11=71^  34'. 
/:«"i=l21°55'. 

SM 


Obsenred  Planet. 


y/ 


Cleavage:  /,  imperfect;  t? distinct,  IX imperfect  Twins:  pljmeof 

corapoHition  7;  hexagrmal  prisms,  and  also  f.  227, 236.  237,  p.  \i% 
151,  and  f.  588.  AW>  globular,  reni form,  and  coralloidul  stmpci; 
sometimes  columnar,  composed  of  straight  or  divergent  fibfOi. 

IL  =  3-5— 4.  a=!2*i>31,  Ilaidinscr;  2-927,  Biot ;  3-l>45— 9iHT, 
email  crystals,  and  others  when  pulverized^  l^udant.  Liiistrd  vi^ 
reous,  sometimes  inclining  to  resinous  on  surfaces  of  (hictira 
Color  white;  also  gray, yellow,  green,  and  violet;  streak  uncoIfl^ 
€Ki.    Transparent — translucent    Fracture  subconchoidaL    Brittle 

Oomp^^Mition. — fkCjlke  calcite,=Carbonic  acid  4i^.  Hme  l^ett  AnaljTMSt  1— ^ 
Stromeyer;  6,  6»  Nentwich,  (Versaroml  nn|?.  Katurf,,  Neuaobl,  I84dj  i  ?,  B^Hf^ 
(Pogg.  Ann.  xlyli,  497);  8,  Stieren,  Arch,  t  Phann.,  [2],  bui,  81): 


1.  Bmgau.  9^-0968 

2.  Kertachinak,  9^*98M 

Eflchwege,  fie-1841 

Aiiflflig,  98*00 

Herwngnmd,  G.=2-tt8,  98*62 

EetobAnya.  G.=2-8a,  9931 

TamcmUite,  96*940 

Papenberg,  97'S9 


S'4e09 
1-0933 

2*2S90 
1*0145 
0-99 
006 


=t)9-3346, ! 
0*2207^9813615, 
0-1449=^l>-373S. ! 
0  17     Fe  0  1 1=99-89,  N, 
0*33  Cu  C0*l^=;tv8i^,  N* 
0167       < — ..-=:<)a'e5»^,  B. 

—     — -  a  0'39=ioo,  a 


Dele&se  finds  in  the  nragonite  of  HerreDgrand,  near  Neu^ohl,  HungAry,  no  atron- 
tia,  ttud  0*13  per  cent  of  wnter.  A  Thtiriiberg  variety  affbrdetl  E.  litegel,  (Jahrb* 
pr.  Phftrtn,  ixiii,  848),  2  2  per  cent,  of  carbonate  of  etrontian.  A  fibrous  varietj 
from  Ddfton  in  Cumberlftna,  afforded  4*26  per  cent,  of  An  ft 

WbeD  aragonite  la  heated,  it  falls  to  povden  It  is  pfioapb orescent  on  red  hot 
iron,  and  Bolnble  with  efiTeryeeeeDce  in  nitric  and  muriatic  acid. 

The  most  common  repoaitoriefi  of  aragonite  are  beds  of  gypstam^  bedft  of  iron  ore, 
(where  it  occnrs  in  coralloidal  forma^  and  10  denomlnaieil  fioi-ferrif  "fioioer  o/iroW), 
b«aalt,  and  trap  roclc;  occasionally  it  occuru  in  lavai*.  It  ia  often  associated  with 
copper  and  iron  pyritea,  galena,  and  Dnilachite.  It  ia  forming  at  an  old  tnine  in 
Honte  Yaaa,  ftaly^  at  a  temperatnre  below  the  boiling  point  of  water. 

This  mineral  was  firat  discovered  in  Aragon,  Spain,  (whence  it*  name),  at  Molina 
sod  YaleDciai  near  Migranilla,  id  six-aided  prisms,  with  g^'psum,  imbeddtMl  in  a 
ferruginous  clay.  li  has  aince  l>een  obtained  in  compound  heptagon al  prisms  at 
Bilin.  in  Boliemia,  in  a  vein  traversing  basalt;  at  Breisgau  in  Btidcn  ;  at  Banmgar- 
ten  and  Tamfrw jt£  in  Bileaia  ;  at  Leogang  in  fSakburg,  Austria ;  in  \Valtsi*h,  Bohemia, 
and  many  other  places.  The Jfoa-ferri  variety  is  found  in  great  perfection  in  the  Sty- 
rian  mines,  coating  cavities  and  even  caves  of  considerable  extent,  and  asaociated 
with  spathic  ^ron.  At  Dufton,  a  silky,  fibrous  variety,  cnllotl  satin  spar^  occurs 
traveriing  ehale  in  tbin  veins,  generally  associated  with  pyrites.  In  Buekingham- 
ahjre,  Devonshire,  *c.,  it  ocoiira  in  stalaotitic  forms  in  caverns,  and  of  snowy  white- 
nesa  at  Leadhitis  in  Lanarkshire.  The  yariety  tamomiziie  (analysis  7  above)  cor- 
responds to  plumbocalcite,  under  ealcite.  Kersten  found  in  another  spectmeu  219 
of  carbonate  of  lead.  An  aragonite  deposited  in  atalacfitea,  etc,  at  the  Corlsbad 
Springe,  called  Sprudeistein,  cotitaina  03^  per  cent  of  lluorid  of  calcium  and  a 
trace  of  arsenio, 

Aragonite  in  fibrous  and  other  forms  occurs  to  Serpentine  at  Hoboken,  (it  has 
been  called  magneaite)^ 

Flos-ferri  oecurs  sparingly  at  Lockport,  If.  Y.,  coating  gypsum  in  geodos ;  at 
Bdenville,  N.  Y.,  lining  cavities  of  mispickel  and  cube  ore ;  at  the  Parish  ore  bed, 
Rosate,  K  Y. ;  and  at  Haddnm,  Conn.,  in  thin  scams  between  layers  of  gneiaa.  A 
eoralloidal  aragonlte  ocours  at  New  Garden,  in  Chester  Co.,  PenDsylvania. 

AxTcaso  FoRMa. — ^Aragonlte  may  undergo  similar  changes  with  ealcite.  It  also 
paaaea  to  calctte,  through  paramorphism.  Paeudomorphs  of  copper  after  aragonite 
are  reported  from  Bolivia. 


I 
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WITHKKITE,  Wemtr. 


Wlthenng,  Phil  Trans.  1784,  p.  Si98. 
tes.    Barolite. 


Carbonate  of  Bary- 


B  Trimetric,    / :  7=118°  30',  0  :  H=128*>  45' ;  aih:  o=l'246  . . 

fl  :  1-6808.     Observed  planes,  I,  i,  i,  1,  f ,  2.    0:  1=124°  35^',  l\ 

I  :  1=:145*>  24i;  7:2=160^  58i\  /:  1=155*'  18^,  7:^=125^ 
57i^/:i=lu^^55J^l :  l(Inac.)=130''13^(brack)=80^5T^(has.) 
110*^  W.  Twins :  all  the  annexed  figures,  composition  parallel  to 
7,  (probably,  as  represented  in  f,  284  or  237,  p.  151);  reentering 

I  angles  Bometimes  observed.  Cleavage:  7 distinct;  also  in  globn- 
lar,  tuberose,  and  botryoidal  forms;  tttrnctnre  either  columnar  or 

I     ^annlar:  also  amorpbous, 

IL^3— 3'75.      G.— 4*29 — i"35.     Lnstre  vitreous,  inclininiir  to 
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UnCKiraVK  MtSEKALOGT. 


•zteBfire  bed*  kt  the  tataarj  of  the  Aron  and  the  St.  Croix  riT«r,  also  omt  tti 
Fire  bUndi,  sod  elsewhere,  aaoeUted  vith  gypamn,  in  the  earlMnuleroai  fima 
titHi. 

AI.TEBZD  FoBna.  — Abeorb*  mouture  and  changes  to  gypamn.  EztensiTe  beds  srt 
•ometimes  thus  altered  in  part  or  throngfaoat,  as  at  Bex,  in  S^tiarland,  vh«re,bf 
digging  down  80  to  100  feet,  the  unaltered  anhydrite  maT  be  foamd. 
specimens  of  anhydrite  are  altered  between  the  rolia  or  orer  the 


A50LE3ITE,  Jt«a£  Sulphate  of  Lead.  LeadVitrioL  BlMTitrioL  yitriaaiU«R,V: 

Trimetric:  7 :  7=103o  38',  (103"  43J',  EokBcharov,  Pogg-u, 


158),  O  :  U=121o  21' ;  a  :  i  :  <j=l-6415 


0 
0 
O 
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li=140»  37'. 
1=115*'  33'. 
1=133**  44'. 

11=1230  V. 
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O :  li=127o  45'. 
l:l(mac.)112»13'. 
1  : 1  (brae.)  89°  41'. 
1 : 1  Qmb.)  128°  54'. 


1 : 1-2715. 

U:U(top)=750  29'. 
U :  il  (top)=101"'  15'. 
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ObMirad  PUD«f . 


Cleavage :  /,  O,  but  interrupted 
The  planes  /and  u,  often  vertical- 
ly striated,  and  Jt  horizontally 
Also  lamellar,  and  massiTe  granu- 
lar. 

H.=2;75— 3.  G. = 6-259— «-2:«. 
Lustre  highly  adamantine  in  some 
specimens,  m  others  inclining  t»» 
resinous  and  vitreous.  Color  while, 
tinged  yellow,  gray,  green,  and 
sometimes  blue.  Streak  uncolored. 
Transparent— ^aque.  Fracture 
conchoidal.     Very  brittle. 


ANHYDROUS  CABB0NATE8.  451 

even  faces  of  fracture.  Color  asparagus  green,  apple-green  ;  also 
white,  gray,  yellow,  and  yellowish-brown.  Streak  white.  Trans- 
parent— translucent.     Fracture  uneven.    Brittle. 

Composition, — 9rC=Carbonic  acid  29*81,  and  strontia  *I0'19, 

TTiomson  found  the  two  varieties  from  Strontian  to  contain  6  to  8*64  per  cent  of 
OaC ;  and  another  from  the  United  States,  named  by  him  Enanonite,  in  honor  of 
Pro£  Enmions,  affords  12*6  per  cent,  of  <5aO.  Similar  specimens  come  from  Clausthal, 
and  from  Hamm  in  Westphalia.  Schnabel  found  in  the  latter  7*89  per  cent,  equiva- 
lent to  1  CaC  to  8  SrO.  (Ramm.  4th  Suppl,  215;  also  5th  SuppL,  281).  The  former 
contains  five  to  eight  per  cent,  of  OaO. 

B.B.  melts  on  the  e^es  and  then  swells  out,  emitting  a  brilliant  light,  and  in  the 
reducing  flame  strongly  heated  gives  the  flame  a  reddish  tinge :  assay  gives  an  al- 
kaline reaction. 

Effervesces  with  nitric  and  muriatic  acids.  Paper  wet  with  the  solution  in  these 
acids  and  dried,  burns  with  a  red  flame. 

Strontianite  occurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along 
-with  galena  and  heavy  spar,  in  stellated  and  fibrous  groups,  rarely  in  perfect  crys- 
tals. Yorkshire,  England ;  Giant's  Causeway,  Ireland  ;  Clausthal,  in  the  Harts; 
Braunsdorf,  Saxony ;  Leogang  in  Saltzbur^,  Austria,  are  other  localities. 

In  the  United  States  it  occurs  at  Scoharie  in  granular  and  columnar  masses,  and 
also  in  crystals,  forming  nests  or  geodes  often  large  in  the  hydraulic  limestone,  as- 
sociated with  heavy^  spar,  iron  pyrites,  and  calc  s^ar.  At  Muscalonge  Lake  a  mas- 
sive and  fibrous  variety  of  a  white  or  greenish- white  color,  is  sometimes  the  matrix 
of  fluor  spar.  Chaumont  Bay  and  Theresa,  in  Jefferson  Co.,  N.  Y.,  are  other  local- 
ities.    Massive  strontianite  has  been  found  by  Mr.  James  Heron,  at  Warwick,  N.  Y. 

Baryitrontianite  from  Stronmess,  in  Orkney^  consists  of 

grC  62*6,  l^aS  27*5,  CaO  2*6,  and  oxyd  of  iron  01. 

It  is  supposed  to  be  a  mechanical  mixture. 

Altered  Forms. — Strontianite  is  altered  to  Celestine  in  the  same  way  as  With- 
erite  to  Heavy  Spar. 

BROMLITE,  Johnston,  Phil.  Mag.  vi,  1,  and  xi,  46.  Thomson,  ibid,  x,  878,  and  Rec. 
of  Gen.  ScL  i,  373.  JDelesse  and  Deseloizeaux,  Ann,  Ch.  Ph.  [8],  xiii,  425.  Alsto- 
nite,  Breithaupt,    Bicalcareo-carbonate  of  barytes,  Thomson, 

Trimetric.  7:  /=118o  50'  (Descl.),  0  :  H=^128°  Z9'\  a:h:c 
==1-2504 : 1 : 1-6920.  Observed  planes :  octahedrons  1,  2 ;  domes, 
11,  21;  with  7.  0  :  lt=143o  32^',  H  :  Vi  (bas.)=72°  55',  25  :  2i 
(bas.)=lll°  50',  1  :  1  (mac.)=130°  27',  1  :  1  (brach.)=89°  40^. 
Twins :  double  six-sided  pyramids,  with  angles  122^  SO',  and  142® ; 
reentering  angle  178°  51 .     Cleavage:  7 and  O  rather  indistinct 

H.=2-5,  G.=3-718,  Thomson  ;  3*706,  Johnston.  Lustre  vitre- 
ous. Color  snow-white.  Translucent.  Fracture  granular  and 
uneven. 

Cb»ipo«*u)n.— fiafl-(-OaC,likeBarytocalcite=Carb.  baryta  66-8,  carb.  lime  83-7: 

6aC  OaC  SrC  Anfl         gi  fin 

1.  W)-68  8019  918  =100,  Thomson. 

2.  62156  80-290  6*641  =99087,  Johnston. 

8,  65-81  82-90  110  0*20  016=99-67,  Delesse. 

Discoyered  by  Johnston  in  the  lead  mine  of  Fallowfield,  near  Hexham,  Northum- 
berland; and  afterwards  at  Bromley  Hill,  near  Alston,  whence  the  name  Bromlite, 
given  by  Thomson. 
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D£8GBJPTXVJfi  HOrSRALOOT* 


MAKGANOCALCITE.  Brrit, 

In  rhombic  prisms  like  Araeonite,  and  closely  related  to  Uiat 
species.   Cleavage  lateral,  also  brachydiagonal. 

H.=4— 5.  G.=3037.  Lnstre  vitreous.  Flesh-red  to  dull  wd- 
dish-white.    Translucent 

Oompoiition. — Same  general  fommla  as  Diallogite.  Analyais  by  Raxnmdfberg, 
(Pogg.  Ixviii,  511): 

iSln  G  67 '48,  tt  0  8*22,  Oa  C  18*81,  ttg  C  9*97=99-48. 

Thomattb. — ^This  name  haa  been  given  to  a  carbonAta  of  iron,  aaid  to  kare  a 
priftoiatic  form.  Q.=r8*10.  Luatre  pearly.  An  analyaia  by  Meyer  afforded  0 IS-IS, 
Fe  68-72.  An  0*65,  &g  0*48,  Ca  1*52,  Si  4*25,  Si  6*04=100.  From  ilie  Siebaaft- 
birge.    X^omA.  u,  £ronn*9  JahHmeh,  1845,  20a 


CERUSITE,  ffaid.    White  Lead  Ore.    Carbonate  of  Lead.     Cemae.     Weiasblaiffi 
Igleeiasite.    Bleierde,  Wnn, 


Trimetric. 
1  : 1-6388. 


1 :  7=117°  13',  0  :  U=130^  9i':  a  :  5  :  c=l-1852 : 
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Obtenred  Pltnei. 
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;  1=186°  46'. 

;  ilrsUOo  21'. 
li=lM°  8'. 
aissia*"  40'. 

»l=121''  24'. 

2t=145''  20'. 
m :  it=109o  53'. 
2» :  2i  (ba8.)=110''  40'. 
It :  It  Cba8.)=71o  44'. 
^ :  Vi  (ba«.)=39°  45*. 
M  :  t8  (OT.  t»)=122«'  48'. 
1  : 1  (mac.)=130». 
1 : 1  (bracli.)=92o  19'. 
1  : 1  (ba8.)=108°  28'. 
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Cleavage:  /  often  imperfect;  2i  hardly  less  so.  Twins:  f. 
238,  598,  often  stellated ;  plane  of  composition  /.  Barely  fibrow; 
often  granularly  massive  and  compact 


AKHYDBOUS   CAiUlONATES, 


453 


I     or 

Pfe; 

1 1 


1.  Eifel, 
2*  Durhmn, 

2.  Eflcliweiler,  earthy^ 
4.  KaXi,  eartht/, 

6.       '•  "       red, 

0.  Sardinia,  Tglesiattite, 


in 


H.=3 — 3'5.  G.=6-4r>5 — 6480;  some  eartliy  varieties  as  low 
as  54,  Lustre  adamantine,  inclmiiic^  to  vitreous  or  resinous ;  some- 
times pearly  ;  Bometimes  siib-iuetallic,  if  the  colors  are  dark.  Col- 
or white,  gray,  grayish-blackj  soiiietimes  tinged  blue  or  green  by 

me  of  the  saltdot*  copper  ;  streak  uncolorecf.    Transparent — sub- 

aiislucent.     Fractiii'e  conclioidal.     Very  brittle. 

Uompontum, — Ph  <!)^CarlK)nic  acid  16'6,  oryd  of  lead  83'6=^10(V,  AnaljvM;  1, 
irgemann,  (Cliem.  LTjitors.  Bknb.  167,  176);  2,  J.  A,  Phiilips,  (Qa  J.  Ch,  Soc.  ir, 
6);  B,  4,  Jobii,  (Subw.  iv,  227«  xxxii,  114,  117);  5,  BcrgemntiQ ;  6,  Eenten ; 

16 '49     88*51^100,  Bergomann- 
16-Oft     88  50=9^*61 »  Phillipa. 
Ifl-fl2     81*S4     l-7fi»  6ft  and  35^0  0-29=^1 00,  Jolin. 
16  81     77-07     6S2     "  '*     0-80=100,  John, 

J£*b  C  »4-233,  tL  2  566,  quart k  I'fff,  ¥q  an^Xl  2%  Berg. 
*'     9210,  Zn  C  7 -02,  Keraten  ;  G.=5'9. 
B.B.  decrepitates,  becomes  yellow,  then  red,  and  finally,  with  care,  on  cbarco^  ft 
[lobule  of  lead  may  be  obtained  \  ditsolves  readilyj  and  with  eiferveacence,  iu  dilute 
'trie  add. 

Occure  at  Leadbills  and  Wanlockhead  in  Scotland,  with  other  orea  of  lead  in  8i- 
nrian  elate;  in  Ueautiful  orystala  at  Johanngeorpenstadt ;  at  Nertachiosk  and  Be- 
resof  id  Siberia;  near  Bonn  on  the  Khine  ;  at  Clniisthal  in  tho  Martz;  at  Bleibt^rg 
in  Carinthia;  and  at  Mies  and  Prxibram  in  Bohemia;  iu  Engktid,  at  Al&toti  Moor, 
Eeawick,  and  particularly  in  Cornwall,  where,  iu  the  mine  of  St*  Minvere,  it  oocura 
ID  exceedini^ly  dtalicate  cry&taU;  in  heart-Bhaped  luaclea  at  Sovefi-Churches,  Wick- 
low  Co»,  Ireland  ;  iu  p^eudomorphs,  iiuitatiug  Anglesito  and  Leadliillite,  at  Leadhills, 
Fine  crystal*  ha%*e  beeu  obtained  iu  Peuuaylvauia,  at  PheniiCTrille ;  aUo  at  the 
Perkiomen  leutl  mines,  near  Pbilailelphim  AJao  occurs  at  Vnl1e*B  DiggiogA,  Jeffer- 
son Co,,  Missouri,  and  iu  otli^r  mines  of  the  W6at;  at  Brigham's  minea,  near  the 
Sltie  Moundft ;  as  au  incrustatioii,  at  Southampton^  Masa. ;  sparingly  at  the  lead 
toines  of  St  Lawrence  Co,,  N,  Y. ;  fine  erysiala  are  obtained  at  Aiistin^a  mines, 
Wythe  Co,,  Virginia,  and  eepecially  at  King's  Mine,  in  DaTidaon  Co.,  N»  C, 

Altksjcd  Forms. — Cemsite  oecQrs  altered  to  pj^rornorphite.  or  phoflphat©  of  lead  j 
probably  tliroujt^h  the  ft<?tion  of  waters  holding'pli^'^P*^"^*?  **^  ^^™*'  '"  solution;  abo 
to  Galena  (PbS)  throut?h  the  aptitin  of  Bulnbur«tttHl  hydrogen,  and  Minium  by  oxyd- 
atioti :  alao  to  Breuo  neritep  MaUichite  and  Cbryaoeolla. 


h 


BARYTOCALCITE,  £rooke,  Ana  PML  viii,  114,  1824. 
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^te 


Mnnoclinic.  (7=73°  52',  / 
.  /==106^  54'  O  :  li=U9''  ; 
a:h:  c=0'S103o :  1 ;  1'295S3. 
O  :  ii=UT>  34',  O  :  u= 
106^  8^  a  :  li  =  13S^34',  it 
:  t2=124%  22  :  25  (over  65) 
=95^  8',  68  :  Gl  (adj)=:146^ 
6\  Cleavage :  /,  perfect,  «9, 
less  perfect ;  also  massive. 

H,=r4.  G.=3;«363— 3-66. 
Lustre  vitreous,  inclining  to 
resinous.  CVilor  white,  grav- 
ifth,  greenisli,  or  yellowisii. 
Streak  white.     Transparent — translucent.     Fracture  uneven. 


ee 
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DBBCaOFTITE  lOSERAIOGT. 


In  attached  crvBtab  at   Leatlhilk  in  Scotlanil,  and   at  Moldavm  in   tlie  Btsut 
Formerlr  referred  to  Leadhillite,  the  componnd  eryatais  of  vhich  it  rcaaibfafc 
The  r^omViohedron  B  of  Sutannite,  aa  it  U  aasnmed  by  Haidincer,  cqaab  vej 


nearly  -2  of  Dreelite,  which  it  i«  here  made, 
figure). 


(The  minaj   aign  u  omitted  ia  At 


GLAUBERITE,  Brongniart,  J.  dea  Minee,  xziii,  5.     BrongniartiB.  r.  Ltvmk 
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Obierved  FLujt* 


MoDoclinic.  C=6S**  l**, 
/:  7=83^  20',  O  :  li=l9f 
30';  a:b:  tf=0-S454  :  1  : 
0S267.  O :  iY=lll°  44',  0: 
1=136°  49',  O  :  -3=SS^  57, 
6^:/=104M5;  l:l=m= 
20',  -1  :  -1=95°  22',  ^  : 
-33=136*'  8',  B.  &  M.  A^ 
cording  to  Seaaruiont,  tAnn. 
Ck  PW  [3],  xxxvi  15u 
1 :  7=82«  56'  (to  83^  lo\  0: 
1=137°  37',  O  :  3=Sl*^  8, 
^  :  7=105°  17',  (104°  52- 
105°  17'),  1:  1  =  116°  5?; 
(116^  IS— 116°  52'),  -33  :  -33=135°  20'.  Cleavage:  (9 perfect 
H.=2-5— 3.     G.= 2-64— 2-85.      Lustre  vitreous.     Color  pale 

?ellow   or  gray.      Streak   white.      Fracture  conchoidal:  brittle, 
aste  slightly  saline. 

Compontion. — (|5«'a-4-iCa)S==Siilphate  of  soda  51*1,  and  salphate  of  lime  4S'y. 

Kobell  obtained  from  a  specimen  from  Berchteflgaden,(T.  Leonh.  1846,  ^4<.l|,  Sal- 
phate of  soda  48*6,  salphate  of  lime  51*0.  Crystals  from  Atacama  gave  Havea.  iJou. 
Bost.  Xat  Hist.  Soc.  iv,  498), Sulphuric  acid'67'22,  soda  21-82,  lime  20-68,'  iron  *jU 

Ulex  found  in  the  Peruvian  mineral,  Oa  19*6,  5i^a  21-9,  S  55-0,  5  9'b=hM>,  tht 
horacic  acid  being  due  to  mixture.  K<^ngott  obtained  from  an  lachl  specimea. 
(Sitz.  Wien,  Akad),  S  57*52,  Ca  20*37,  5^a  21 -eo,  Xa  0'24>,  CI  0-31.  In  water  it  lots 
its  transparency,  and  is  partly  dissolved.  On  long  exposure  it  abeorba  moistnre  aad 
falls  to  pieces.  Before  the  blowpipe  it  decrepitates  and  melts  to  a  clear  ^laas.  Oa 
charcoal,  it  first  whitens,  then  fuses  to  a  transparent  bead,  opaque  on  cooling. 
In  crystals  in  rock  salt  at  Villa  Rubia,  near  Ocana  in  New  Castile  :   also  at  Aoi- 

in  France.  (O  :  ^ 
with  the  Hayeaine,  (affording  the 


aee,  in  Upper  Austria,  in  Bavaria;  and  at  the  salt  mines  of  Vic, 
104®  ir,  Du£)     Province  of  Tarapaca,  Peru, 


above  figure  and  Seiiarmont*s  angles.) 

LAXARKITE,   Beud.     Dioxylite.     Sulphato-Carbonate  of  Lead,   Brooke,  Ed.  Phil 

Jour,  iii,  117. 
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^ 


li 


x"' 


Monoclinie.  /:  7=85°  4S'.  it: 
12  (front)  49°  50',  Greg.  O :  -li  =  12"' 
45'.  Plane  ii  usually  ronn^led,  and  the 
cn'stals  aggregateil  lengthwi>e,  and 
seldom  distinct.  Cleavage  :  f^  perfect: 
-1  /  less  perfect.  Laniinie  lie.\i  ble  as  in 
gypsum. 


HTDBOUB  0ASB0NATE8.  455 


THERMONATRITE,  ffaid. 

Trimetric.  In  rectangular  tables,  with  beveled  sides.  One 
vertical  prism  of  83**  50  ,  another  of  121^  56',  and  a  brachydome 
of  107**  50'.    Usual  as  an  efflorescence. 

H.=l — 1*5.    G.=l-5 — 1-6.    Lustre  vitreous.    Colorless. 

CoinpoM/ion.— ]fra(3-f-fl=Soda  50*0,  carbonic  acid  36-5,  water  14*5.  Beudant 
obtained  in  two  analyses : 

SfaC  £[  ]^a5  NaCl  and  other  ingredients. 

1.  Debreczin,  78-6  13-8  10*4  2*2=100 

2.  Egypt,         74-7  13-6  7'8  8  1,  Earthy  matter  41=100. 
This  is  the  more  common  salt  in  nature,  natron  changing  to  it,  on  efflorescing.    It 

occurs  at  the  various  localities  of  natron. 

NATRON.  Carbonate  of  Soda.  Sonde  Carbonatde.    Naturliches  Mineral  Alkali,  W. 

Monoclinic :  (7=58°  52, 1:  7=76°  28',  0  :  li=U0''9^\  Cleav- 
age  0  distinct;  ii  imperfect ;  /in  traces. 

^  H.=l— 1-5.    G.=l-423.    Vitreous  to  earthy.    White,  some- 
times gray  or  yellow,  owing  to  impurities.    Taste  alkaline. 

Compontion, — ^]!raC-f-10fi=Carbonic  acid  26*7,  soda  18*8,  water  64-6.  Wacken- 
roder  found  in  the  Debreczin  Natron,  ^a  0  89*84,  Na  CI  4-34.  ^a§  1-63,  ti&P  146, 
fiSo-08,  fiffCo-24,  CaO  0-24,  ¥e  and  Si  0*42,  iSlaSi  1-61,  5  0-15.— Effervesces 
strongly  with  nitric  acid. 

Occurs  at  the  soda  lakes  of  Egypt,  at  Debreczin  in  Hungary,  at  Vesuvius,  Etna, 
and  in  various  parts  of  Africa,  Asia,  and  America.    This  is  the  niire  of  the  Bible. 

GAY-LtJSSITE,  Bouanngault. 

MonocUnic.      0^=78°  27',  /:  7=68^  50'. 

O  :  2t=130^  21'.        0  :  7=96**  30'.        It :  li=109o  30'. 

O  :  U=10r  33'.        0  :  li=125°  15'.      1  :  1=110^  30'. 

O  :  1=136°  39'. 
Cleavage :  7perfect ;  O  less  so.  eoi 

H.=2— 3.  G.=l-92— 1-99.  Lustre  (obtained 
by  fracture^  vitreous.  Streak  gravish.  Color 
yellowish-wnite.  Translucent.  Exhibits  double 
refraction.  Fracture  conchoidal.  Extremely 
brittle.  Not  phosphorescent  by  friction  or 
heat. 

C^MnpoM/toii.— ]^aO-fCaC-{-5fi=OarboDate  of  soda  85*9, 
carbonate  of  lime  38*8,  water  80*8=100.  Analysis  by  J.  B. 
Boussinganlt,  (Ann.  Ch.  Phys.,  yii,  [8],  488,  1848),  _^ 

*ra0  84-5  Ca0  88-6,  fl  80*4,      -      Clay  1-6=100. 

Heated  in  a  matrass,  the  crystals  decrepitate  and  become  opaque.  With  the 
fluxes  it  behaves  like  carbonate  of  lime ;  dissolves  in  nitric  acid,  with  a  brisk  effer- 
T€0oence ;  partly  soluble  in  water,  and  reddens  turmeric. 

iniis  mineral  is  abundant  at  Lagunilla,  near  Merida,  in  Maracaibo.  Its  crystals 
are  disseminated  at  the  bottom  of  a  small  lake,  in  a  bed  of  clay,  covering  urao. 
Tlie  natives  call  it  elavo$  or  nat7«,  in  allusion  to  its  crystalline  form.  It  was  named 
by  Boossingault,  in  honor  of  Gay-Lussac  Also  found  near  Sangerhausen  in  Thur- 
inffia. 

Altered  Forms.— Crystals  altered  to  calcite,  have  been  called  Natrocalcite. 
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DESCBIKIiyE  IHNERALOOT. 


II.  HYDROUS  SULPHATES. 

[As  in  the  case  of  other  hydrous  minerals,  there  are  but  few  species  that 
be  arranged  in  groups.  For  the  most  part,  each  of  the  Hydrous  Si^^ates 
longs  to  a  distinct  group,  represented  oy  a  single  species  alone.  The  ei( 
lions  to  this  are  the  Alum  Group,  monometric,  with  the  oxygen  ratio  tor 
bases,  acid  and  water,  1  :  3  :  6  ;  the  Vitriol  Group,  monoclinic,  hanng 
ratio  I  :  3  :  7 ;  the  Epsomitb  Group,  trimetric,  with  the  same  ratiow  The 
somite  and  Vitriol  Groups  are  mutually  dimorphous,  llie  species  ate  I 
placed  according  to  the  oxygen  ratio,  commencing  with  that  coDtaining 
most  acid  and  least  water.J 


Oxygen  ntio. 

Formula. 

&+fi  1^  H 

MlSKNITK, 

1:6:1 

tS+flS. 

POLTDALITE,  III. 

l:3:i 

fig-HtL 

Otpsux,  IV.     (Gtfscm  Gb.), 

1:8:2 

Ca5-f2a. 

ASTEAKANITi; 

1:8:2 

(%,  ]^a)5+2fi. 

Mascagninb,  III.     (Ma8CAOXIN£  Gb.), 

1:3:2 

{XH«0)S-^2fiL 

COQUIMBITB,  VL       (COQUIMBTTK  Gb.), 

1:8:8 

Fe3»-f9BL 

Ctanosite,  V.    (Ctasositb  Gb.), 

1:8:5 

CuS+5& 

Alunogbx, 

1:8:6 

il5*+islL 

Alum,  L     (Alum  Gb.), 

1:8:6 

&S-hfi?»+24fiL 

EpSOMITE,  III.      (EPtiOMITE  Gb.), 

1:3:7 

%§+7tL 

GOSLABITB,                         " 

1:3:7 

2n§+7fl. 

CoPPKBAft,  IV.      (VlTBIOL  Gb.), 

1:8:7 

*'e§-h7a. 

(Co.  aK)g+7lL 

f  Ptbomeuxe,                 ** 

Si,  S.  fi. 

JOHANMTE, 

t,S.ft. 

Glaubeb  Salt,  IV. 

1  :  8  :  10 

iSTaS+lOia. 

BOTBTOOENE,  IV. 

1:2:8 

(ft*.  fi)S«+9a 

COPIAPITE, 

5'e,S,a 

Apatelitb, 

Alunite,  VL     rALUinxE  Gb.), 

'V'i 

i:§+85iS^«tt 

f  Jabokite,  VI. 

fc,  f  e  or  Fe,  g.  fl. 

Webstebite, 

1:1:9 

Xl54-9fi. 

HTDROT78  CASBOSATEB* 


(7ofi/>o*i7»on.^]&g*C'-MlI,  or  S(fipCH-tt>f Slgfi^Mft^esift  43*9,  carbonic  acid 
|"8,wat*r  10-8=100.     Annlyees:    1,  WaltefRhnuBen,  (K/V.   Ac.  R    1827.   17):  2, 
tobell,  (J.  t  pr,  Ch.  ir,  80) ;  8, 4.  Smith  and  Brush,  of  crystalliiie  varieties,  (Am.  J, 
Sei- [2],  XV.  214): 


I.  Hoboken,  86-82  42-41  18-68 

%  N«grop0Dte,  3  6  00  48 '96  19 '6 8 

8.  TexBB,  Pa.,Wood'fl  Mihd,  36-69  -18-20  1948 

4.           *'          Low'f  Mine,  86"74  42-SO  20^10 


0*S7    l^e  0-2?,  eartby  iiifttt«r  1-89 
— 9©-99,  Wiat 
0*88-=lOO,  Kobell. 
-^— FeandMu  *r.^99-72,a  &B. 
**  **    <n=»9'14.      ** 


B.6.  infusible  ;  yields  raoiature,  and  finally  becomes  pure  mAgnei«iii.  Kflerrescet 
and  diBSolres  id  aeidek 

Occurs  at  Hruhsohitz,  in  Moravia  in  »erpeutin© ;  in  Negropont©  near  Kumi ;  in 
the  United  States,  crystallized  with  fterp^otioe  and  bnicite,  near  Ttjxas,  Lancaster 
Co.,  Peon,,  at  Wood's  and  Low*8  mines;  also  in  a  Himilar  way  at  Hoboken^  N.  J*, 
in  a^^ieular  cryatala  Uke  oatrolite;  at  the  latter  place  in  eartby  cruets.  Tbe 
Brucite  of  Hoboken  soraetimee  ebanges  on  expoenre  to  an  earthy  bydromagneBitew 

Tbe  above  angles  and  igure  w<jre  token  by  the  author  from  a  crystal  one-fiftieth 
of  an  inch  broau,  in  which  the  summit  planes  were  smooth  and  brilliant,  the  pris- 
matic striated.  The  rhombic  prism  in  one  crystal  gave  the  angles  95 '^  20^  and 
84°  60';  but  other  crptals  gave  different  resnlta^  and  no  constant  Tolue  wiA 
obtaineci     The  species  is  isomorpihous  with  Wolloatonit^,  (p.  166)w 

The  LancatUrite  of  Bitbrnan,  (Am,  J.  Sci.  [2].  ix^  226),  i«  shown  hy  Smith  and 
Brush  to  be  a  Quxture  of  Bructte  and  Hydromognasite. 

Htdrodolojhtb.  (Dolomite  sinter,  Kohtll^  X  pr.  Ch.  zrrri,  804>  Hydroma^o- 
ealcit.  Ramm,)  A  hydromognesite  haying  part  of  th^  magnesia  ref>la<^ed  by  lime* 
Oootirs  in  sinter- like  globular  or  stalaotitic  masses  yellowish  and  white,  and  earthy. 
Compotition^  8[(3fifg,  Ca)04-^+]ifgfi,  Ramm.  KobeO  obtained,  Lime  26-22,  mag- 
neaia  24^28»  c&rbouio  ocia  8810,  water  17^40^100.      From  Sonmia,  in   isolated 


pR.ED43t7rrB.  Petzholdt.  A  ktod  of  bitter  spar  mixed  with  Brucite,  from  Predazso  in 
the  Southern  Tyrol.  R^a-6.  G,=2'G34.    J.  Roth  obtained,  (J.  I  pr,  Chem.  Hi,  848)  j 

a      Oa     %  Fe,;ati      §i      ^ 

L  27-46     33-68     28 "27     288         8 -28     10'2«^100'fl7. 
2.  88-86     46*87     14-64  0'48  6-96=100. 

^  Analysis  1,  corresponds  to  Oa  0-|-ftgfl;  2,  to  sCaC+ftgfl. 
Brucite  occurs  in  plates  In  the  Predazzite,  and  hence  the  water, 
PenniU  of  Hermann  {ffydronickelma^enU  of  Shepard)  is  a  carbonate  of  lime 
and  magnesia,  containing  two  per  cent  or  less  of  carbonate  of  nickel,  with  some 
Water     It  occurs  in  incrustiitions  having  a  surface  of  minute  spherules;  color  pale 
ffreen  to  whitish.    Hermann  obtained  0  44-64,  6a  2010,  Ag  27-02,  l^i  1*25,  f'eO^O, 
-  Mu  0'40»  il  016,  fi  6-84=ICK>,     Occurs  with  emerald  nickel,  into  which  it  gradu- 
atee,  and  also  with  chromic  iron,  at  Texas,  Lancaster  Co,,  Pa. ;  and  according  to  Mr. 
Heddle,  at  Swinaneas  in  Unst,  Shetland. 

HYDROOALOrTE.     Hydrous  Carbonate  of  Lime,  ScA^siw,  Ann.  der  Ph.  u.  Ch, 

liviii,  881,     Hydrokonit,  RauM. 

In  small  rhombohodral  crystals,  and  forming  an  incrustation  on  wood  under 
water. 

O»mpo»ition, — CaCH-sfl^rCarbonste  of  lime  62 '4,  and  wat^er  47-6.  Exposed  to 
|h«  air,  the  water  posses  off  and  it  becomes  anhydrous.  Tlie  crystals  contain  one 
per  cent  of  organic  matter.  By  the  action  of  absolute  alcohol,  it  lose*  two  equir- 
•lani*  of  water. 

A  blue  limestone  from  YasuTins  analyzed  by  EHaproth,  (Beit  v,  91),  has  tha 
formula  jCaflHhCafl',  consisting  of  Lima  68 OO,  carbonic  acid  28*60,  water  ll-00» 
aartby  impurities  2-26=99-76. 

SB 
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Cleavage :  ii  eminent ;  /  imperfect,  fibrous ;  O  imperfect,  «»- 
choidaL  Twins :  plane  of  composition  (?,  as  in  f.  534,  reeDtering 
angle  lO^**  32' ;  also  It  or  plane  truncating  edge  1  :  1,  and  n- 
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entering  angle  79^  32',  made  by  plane  tV,  form  often  lenticular. 
Lamellar-stellate,  lamellar  and  granidar ;  often  maasiYe,  andfsotne^ 
times  nearly  impalpable. 
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H.=l-5— 2.  G.=2-314— 2-328,  when  pure  crystals.  Lustreofti 
pearly  and  shining,  other  faces  subvitreous.  Massive  varieties 
Often  glistening,  sometimes  dull  earthy.  Color  usually  white; 
sometimes  gray,  flesh-red,  honey-yellow,  ochre-yellow,  blue ;  im- 
pure varieties  often  black,  brown,  red,  or  reddish-brown.  Streak 
white.     Transparent — opaque. 

Chmpotitum, — 0aS+2fi=Suli)hiiric  acid  46-61,  lime  82-66.  wat«r  20-g3.  De  la 
Trobe  found  in  the  gypeom  of  the  volcano  of  Albay,  island  of  Luzon,  6*48  of  ailica, 
fRamm.  4th  Supo.,  89).  B.B.  becomes  opaqoe-whlte,  exfoliates,  and  falls  to  pov- 
aer.  At  a  hish  neat  it  fuses  with  difficulty  to  a  white  enamel  The  white  powd«r 
obtained  by  heat,  if  moistened,  soon  becomes  very  firmly  solid.  No  efFerreBcencf 
with  acids  when  pure.     Soluble  in  400  to  500  parts  of  water. 

The  transparent  varieties  are  called  Selenite ;  the  fine  massive  varieties.^ /«6a«frr  ; 
the  fibrous.  Satin  Spar.     Schaumkalk  is  a  variety  in  small  scales  of  a  pearlv  lustre. 

Gjpsum  often  forms  extensive  beds  in  secondary  countries,  and  is  alto  found  in 
tertiarv  and  recent  deposits;  occasionally  in  crystaUine  rocks.  It  is  alao  a  pro- 
duct of  volcanoes,  oeeurring  about  fomaroles,  or  where  sulphtir  gaaat  are  eaeapiiif, 
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AZUBITE,  Beud. 
Cheiuy  Cop[»«r. 


Bine  Ciopper.    61u«  Carbonate  of  Coppi 
KapferiMor,  W.    Chessylite,  B.  and  M. 


ler.     Bine  MaUeUte. 
Laeurite,  BM. 


Monoclinic.     C=87°  39' ;  T:  7=99°  82',  0  :  11=188°  41' ;  « ; 
»  :  c=1089  : 1  :  1181. 


0 :  7=91°  48' 
€9  ^=92°  21'. 
<?  :  1*=132»  48'. 
O  :  1=125°  8'. 

0  :  2=108°  35'. 
(? :  -1=127°  28'. 

1  : 1  (front)=116°  7'. 
-1:-1    "    =118°  16'. 
ii  :  1»=134°  fl6'.     . 

U  :  Ji=116°  Sy. 
I»:l«(ba3.)=82°38'. 
2i:2»(bas.)  =  120°46'. 
t2 :  t2=134°  8'. 


il :  t}=121°  10'. 
ta  :  12=118°  «"' 


t*  : 


60', 

2«=153°  61'. 
7=139°  46' 
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Cleavage:  24  rather  perfect;  ii  less 
distinct  I  in  traces.  Also  massive  and 
presenting  imitative  shapes,  having  a 
columnar  composition;  also  dull  and 
earthy. 

H. =3-5— 4-26.  G. =3-5— 3-831.  Lus- 
tre vitreous,  almost  adamantine.  Color 
various  shades  of  azure-blue,  passing 
into  Berlin-blue.  Streak  blue,  lighter 
than  the  color.  Transparent — subtranslucent.  Fracture  conchoi- 
dal.    Brittle. 

0(mpoHUon.—2tuC+(>n&  [=i(Cu,  fi)«fll=Carbonic  acid  26-6,  protoxydofmte 
69-2,  water  5-2.  Analyses:  1,  Phillips,  (Jour.  Roy.  Institution,  iv,  276) ;  2,  vitt- 
quelin,  (Ann.  du  Mus.  zz,  1) : 

1.  Chessy,    C  25*46  Cu  69*08  fi  5-46=100,  Phillips. 

2.  "  25-0  68-5  6-5=Vauquelin. 

In  a  matrass  yields  water  and  blackens.     B.B.  on  charcoal  fuses,  and  aflforda  • 

{;lobule  of  copper,  and  in  the  forceps  the  flame  is  green.    Borax  is  colored  gTMo. 
t  dissolves  with  effervescence  in  tne  acids,  and  also  in  ammonia. 
Azurite  occurs  in  splendid  crystallizations,  at  Chessy,  near  Lyons,  whence  it  de- 
rived the  name  Ohe»iy  Copper.     It  also  occurs  in  fine  crystals  m  Siberia ;  at  Ifol- 
dawa,  in  the  Bannat;  at  Wheal  Buller,  near  Redruth,  in   ComwaU;  at  Fdrto 
Oabello,  S.  A;  dso  in  small  quantities  at  Alston  Moor,  and  Wanlockhead,  dke. 

This  mineral  occurs  in  indifferent  specimens  at  the  Perkiomen  lead  mine^  aieo- 
eiated  with  gfJena,  blende,  and  white  lead  ore ;  also  near  Nicholson's  gap,  in  tlM 
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O  :  it=160*'  84/.        i^  :  ii(ba8.)=68*^52'.  it  :  12  =111*'  15'. 

(9  :  fi=125o  34'.        |t :  |i=118°  52'.        J  :  4  (over  /)=87Q  26'. 

Usually  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2-5.  G.=l-72— 1-73.  Lustre  when  crystallized,  vitre- 
ous. Color  yellowish-gray,  lemon-yellow.  Translucent.  TaBt« 
pungent  and  bitter. 

ObmpoM^ton.— NH«05+2£[=:Salphuric  acid  52*88,  NHH)  84*6*7,  water  18-Oa  Dit- 
flolves  readily  in  water. 

Occurs  about  volcanoee,  in  the  fissuree  of  the  lava,  as  at  Etna,  Vesuviiia,  and  the 
Lipari  Isles,  and  is  one  of  the  products  of  the  combustion  of  mineral  ooaL  It  wit 
named  in  honor  of  Professor  Mascagni,  its  discoverer,  (v.  Dei  Lagoni  del  Sinesei 
del  Valterrano  in  Siena,  1*779). 

GOQUIMBITE.    White  Copperas.     Neutrales  Schwefelsanr  ee  Eiaenozyd. 

Hexagonal.  Prisms  usually  with  the  terminal  edges  deeply  re- 
placed. 0  :  l=161^  /:  1=1190, 1  :  1=128^  8'.  Cleavage:  / 
imperfect.    Also  in  fine  granular  masses. 

H.=2 — 2*5.  G.=2 — 2-1.  Color  white,  yellowish,  brownish, 
sometimes  with  a  pale  violet  tint.    Taste  astringent. 

Oompoaition, — PeS*+9fi=^ulphuric  acid  42*7,  peroxyd  of  iron  28-6,  water  28*8 
=100.     Analyses:  1,  2,  H.  Rose: 

5  Fe  Si         da        fig        Si  fi[ 

1.  CfryitalUne,    48*55       2411       0*92      0-78      0*82      0*81       80*10=100^04,  Rom. 

2.  Granular,      48*55       85*21       0*78       014      021       0*87       29-98=100*24,      " 

WhoUy  soluble  in  cold  water :  if  the  solution  be  heated,  peroxyd  of  iron  is  co- 
piously precipitated.  Dilute  muriatic  acid  dissolves  the  whole,  exeept  a  portion  of 
silica. 

Forms  a  bed  in  a  feldspathic  or  trachytic  rock,  in  the  province  of  Coquimbo, 
about  half  a  day's  journey  from  Copiapo.  The  bed  of  salt  is  on  the  inorease,  and 
is  probably  derivea  from  decomposing  sulphurets.  Pits  twenty  feet  deep  have  be<B 
formed  in  it  by  the  people  of  the  country.  Occurs  also  in  Bolivia  near  Calama, 
eonstitutinff  the  greater  part  of  a  large  hilL 

J.  H.  Blake  refers  here  octahedral  crystals,  (Blakeite  of  last  edition  of  this  workX 
from  Coquimbo  analyzed  by  him,  (Jour.  Boat.  Soc.  N.  Hist),  as  follows :  5  41  -87,  Ft 
26*79.  il  1-06,  Ag  0*80,  Si  0*82,  H  29-40=99-68.  The  same  octahedral  form  was  at- 
samed  on  recrystallization.  It  is  possible  that  the  mineral  exaoiined  was  an  irvn 
alum.     Requires  further  investigation. 

CYAN081TR     Cyanose,  Beud.    Sulphate  of  CJopper.     Blue  Vitriol.     Copper  Vit- 
riol.   Eupfervitriol.     Chalcanthit,  Olocker, 

686  Triclinic.     0  :  7=109°  32',  O  :  r= 

127^40',  /:  7^=1230  iQ/^  Q  .  1  =  125° 
38',  I:  1=126°  10',  O  :  ^1=120^  50'. 
0  :  il=103o  27'  and  76^  33^.  Oeav^ 
age:  /imperfect,  /'  very  iniperTect. 
Occurs  also  amorphous,  stalactitic,  ren- 
iform. 

H.=2-5.     G.=2'213.      Lustre  vit- 
reous.    Color  Berlin-blue  to  sky-blue. 
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EMERALD  NICKEL,  Silliman,  Jr, 

Incrusting,  and  often  small  stalactitic  or  minute  mammillary, 
and  sometimes  appearing  prismatic  with  rounded  summits.  Also 
massive,  compact. 

H.=3— 3-25.  G.=2-67— 2-693.  Lustre  vitreous.  Color  em- 
erald-green; streak  paler.    Transparent — translucent.    Brittle. 

(7ompo«t«on.— Sri»  0+6fl(or  S"!  C+2S^i  fi«)=Carboiiic  acid  11-66,  oxyd  of  nickel 
59*72,  water  28'62 ;  often  containing  magnesia  in  place  of  part  of  the  oxyd  of  nickd. 
Analyses:  1,  B.  Silliman,  Jr., (Am.  J.  Sci  [2],  vi,  248);  2,  Smith  and  Brash,  (ib. 
xvi.52): 

1.  *ri  68-811,  011-691,  fi  29-498. 

2.  66-82  11-68  29-87,  Sg  1-68. 

In  a  matrass  yields  water,  and  loses  color.  With  borax  affords  a  transparent 
bead  of  a  dark  yeUow  or  reddish  color  when  hot,  and  nearly  colorless  when  cold. 
In  the  inner  flame  the  bead  is  gray  from  the  presence  of  particles  of  metallic  nickeL 
Dissolves  easily  with  effervescence  in  heated  dilute  muriatic  acid. 

Occurs  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine ; 
also  at  Swinaness  in  IJnst,  Shetland. 

REMINGTONITR  J.  C.  Booth,  Am.  J.  Sci.  [2],  xiv,  48. 

A  rose-colored  incrustation,  softy  and  earthy ;  opaque.  Streak 
pale  rose-colored. 

Competition, — ^A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascer- 
tained. Dissolves  in  muriatic  acid  with  a  slight  effervescence,  making  a  green 
eolation,  the  color  due  to  iron.     Cobalt  reaction  with  borax. 

Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  and 
epidote,  at  a  copper  mine  near  Finksburg,  CarroU  Co.,  Maryland. 

ZIPPEITK    Uranochre.     Uranblathe.    Uraconise,  Beud. 

Earthy  and  pulverulent.  Color  sulphur-yellow,  citron-yellow  to 
brownish  or  reddish-yellow.     Opaque. 

Comj^osition, — Probably  ^  with  water  and  some  carbonic  acid.  It  dissolves  in 
moid,  yielding  a  yellow  solution,  which  affords  a  brown  precipitate  with  prussiate 
of  potash.  Heated  gently  it  becomes  orange-yeUow.  In  the  reducing  flame 
changes  to  green,  but  does  not  fuse. 

Accompanies  pitchblende  in  Cornwall,  at  Joachimstahl  in  Bohemia,  and  at  Sym- 
phorien  in  France.  At  the  Callin^n  tin  mine,  Cornwall,  it  has  been  observed 
in  masses  of  considerable  size,  which  were  said  to  be  quite  free  from  carbonic  acid. 
It  is  found  sparingly  with  columbite  and  uranite  at  the  feldspar  quarry  near  Middle- 
town,  Ct 

LIEBIGITE,  /.  L.  Smith,  Am.  J.  Sol  [2],  v,  886,  and  xi,  269. 

In  mammillary  concretions,  or  thin  coatings :  cleavage  apparent 
in  one  direction. 

H.=2 — 2*5.  Lustre  of  fracture  vitreous.  Color  beautiful  ap- 
ple-green.   Transparent. 

Compow/ion.— ^0-|'6aC-f20t5r=Carbonic  acid  11*1,  oxyd  of  uranium  86*3,  lime 
71,  water  46-6;  or  2  CaC-f-^C-f-86H,  Ramm.  =C  902,  B  8912,  Ca  767,  H  44-19 
=100.    Analysis  by  J.  L.  Smith,  (loc.  cit.) : 

S88-0,  CaS-O  OlO-a,  fl46-2. 
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The  MeramokalUe  of  J.  Jnra&ky,  (Ost.  BlmL  £  Lit  1847),  from  near  KonigtlMfg  h 
HuD^ry,  has  the  same  composition  as  alnnogen.  It  oecnn  in  crystalline  emtti  tai 
also  in  six-sided  tables,  with  two  angles  of  92®  and  four  of  134^,  the  cryirtnltiiti— 
monoclinic.  G.=1'6 — 1*7.  Jarasky  obtained  for  its  composition,  S  14*10,  fe 
2-16,  S  36-75,  fi  44-fiO,  insoluble  2-(»l=99-81. 

Oecars  in  thick  druses  with  iron  TitrioL 

XATIVE  ALUM. 

Under  the  head  of  Alum  are  inclnded  several  compoonds,  mo- 
nometric  in  crystallization,  having  the  general  formula  &S+Sfl4- 
Mfi,  ft  standing  for  different  bases,  as  potash,  soda,  magnesia,  pio- 
toxyd  of  manganese,  &c.  CrystaJs  octahedral,  (f.  11,  16).  Sdi- 
ble  in  water.    Taste  astringent,  more  or  less  like  common  alum. 

1.  Potash  Alum.    Native  Almn.     Ealialaan. 

Usoally  fibroQs,  or  as  an  efflorescence.  H.=2 — 2*5.  6.:=! '75.  YitreoiMk  tiM 
fibrous  varieties  sometimes  somewhat  pearly.     Color  white.    Transparent— cyp^jis 

Compott/ton.— ti:54-&5'+24fi=Snlphate  of  potash  18*4,  sulphate  of  alvnit 
86*2,  and  water  45*4.  B.B.  fuses  in  its  water  of  crystallization,  and  froths,  fomiif 
a  spongy  mass.  Soluble  in  from  16  to  20  times  its  weight  of  cold  water,  and  ii 
little  more  than  its  weight  of  boiling  water. 

Effloresces  on  argillaceons  minerals,  and  more  particularly  alum  slate.  Whitbj.ii 
Yorkshire,  is  a  noted  locality,  also  Hurlet  ana  Campeie  near  Glasgow.  Also  oh* 
tained  at  the  volcanoes  of  the  Lipari  isles  and  Sicily.  Cape  Sable,  Mmryland,  i^ 
fords  large  quantities  of  alum  annually. 

2.  Soda  Aluh.    Solfataritb,  8hep.    Alun  sodif^re,  Duf.    Natronalmun. 

In  fibrous  crusts  or  masses.  H.=2 — 3.  O.srl-SS.  Resembles  the  preceding  te 
more  soluble. 

Composition, — ^S^a§+3tlS"+24fl=Sulphate  of  soda  16'6,  sulphate  of  alomina  17 "1 
water  47*1.     AnalyMs  by  Thomson,  (Ann.  Lye.  N.  Y.,  1828): 

From  St  Jurh  near  Mendoza,  3tl  12-0<»,  ]§fa7'96,S  87-7(>,H  41-y6^:91*-62. 

Occurs  on  the  island  of  Milo,  at  the  Solfatara  near  Naples,  and  near  Mendoia,  oi 
the  east  of  the  Andes. 

Thomson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru,  whicb 
he  called  Subsesquisulpbate  of  alumina  (L.  and  £.  PhiL  Mag.  xxii,  ISS)  Si  22*56, 
ffa  and  S  650,  S  82*95,  fl  39-20=101  *20.     G.=l-584. 

S.  Maunksia  Alum.  Pickebingite,  Hayet.  Magnesia-alaun,  Ramm,  Talkerde- 
alaun,  Kobell. 

In  white  fibrous  masses,  and  in  efflorescences  like  the  preceding.  Lustre  silky 
Becomes  opaque  on  exposure. 

Composition, — AgSH-3tl§"-f24ft=Sulphate  of  magnesia  184,  sulphate  of  alumiis 
88-3,  and  water  48*8.     Analysis  by  A.  A.  Hayes,  (Am.  J.  Sci.  xlvi,  86ii) : 

Froni  near  Iquique,  S.  A,  *1  12180,  Ag  4*682,  8  36*822,  fi  45*454),  l^e  and  Jli 
0*480,  Oa  0-126,  HCl  0*604=99*744. 

Part  of  the  magnesia  is  often  replaced  by  protoxyd  of  manganese,  producing  s 
Manoano-maonehian  Alum. 

Stromeyer  obtained  (Pogg.  xxxi,  187)  for  a  specimen  from  a  cave  near  Bo^esmsa 
river,  southern  Africa : 

il  11*515,     &g  8*690,     fin  2107,     5  86*770,     fl  45*789,  K CI  0*205=1 00*88. 

It  covers  the  floor  of  the  cave  to  a  depth  of  six  inches.  The  roof  is  a  reddiak 

quartzose  conglomerate,  containing  magnesia  and  pyrites.  It  rests  on  a  bed  of 
epsom  salt,  1^  inches  thick. 

Manoankhian  Alum.  Apjohnitk,  6^^^-<t.  ]f[nS+aKl3*+24d=8u1phate  of  maa- 
ganese  16*.S,  sulphate  of  potash  87*0,  water  46*7.  Occurs  near  Lagoa-Bav  in  Soutk 
Africa.  "^  * 
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■alt  of  pbosphonu  beeomes  dull  yellow,  and  forms  a  colorless  pearl,  containing 
jfloating  silica.  Dissolves  in  nitric  acid,  and  the  solution  is  clouded  on  the  addition 
'of  water. 

Bismntite  occurs  at  Schneebenp  and  Johannseorgen^tadt,  with  native  biffmnth, 
•nd  near Hirschberff  in  Russian  voiKtland,  with  orown  iron  ore,  native  bismuth,  and 
biamuth  glance.  .^Jso  in  the  gold  district  of  Chesterfield,  S.  G.,  in  porous  yellowish 
maiiaffl,  sometimes  reddish  from  oxyd  of  iron.  Surface  of  fracture  white  and  vitre- 
ooa.  It  resembles  somewhat  electric  calamine.  It  is  supposed  to  proceed  from  na- 
tive bismuth. 


m.  CARBONATES  WITH  CHLORID  OR  FLUORID. 
Pamsttb,      ftC+RFf  Cdusini,     PbO+PbCl 

PARISITE,  L,  di  Medici-Spado.     Mussonite,  Duf. 

Hexagonal.  In  elongated  double  six-sided  pyramids,  with  trun- 
cated apex ;  basal  angle  164°  68',  pyramidal  120®  34'.  Cleavage: 
basal,  very  perfect. 

H.=4-5.  G.=4-35.  Vitreous;  cleavage  face  pearly  or  resin- 
ous.    Color  brownish-yellow  ;  streak  yellowish-white. 

Oampotition, — 8^C-|-2CaF-|-fefi',  in  which  ft=Protoxyd  of  cerium,  lanthanum 
and  didymium,  Buiuen.  Perhaps  &C-|-RF  with  Ce&  as  impurity,  Ramm,  Anal- 
yses by  Bunsen,  (Ann.  d.  Ch.  u.  Pharm.  liii,  147): 

0      Ce  (with  La  and  D)       Ca  £[  CaF 

1.  28-61  69-44  817  2*88  11 '61 

2.  a8'64r  60*26  ^16  2*42  10*58 
Yields  on  heating,  carbonic  acid  and  water,  and  becomes  brownish,  but  does  not 

fiise.     A  clear  glass  with  borax,  yellow  while  hot,  and  colorless  cold.     Dissolyes 
slowly  with  effervescence  in  muriatic  acid. 
From  the  emerald  mines  of  the  Musso  yalley,  New  Grenada. 


CERASINE,  Beud.  Corneous  Lead.  Murio-Carbonate  of  Lead.  Chloro-Carbonate 
of  L^d,  ThomMon,  Plomb  Chloro-Carbonat^,  Duf,  Bleihomerz.  Phosgenite, 
BreiL    Hornblei,  Hau9. 

Dimetric.     O  :  lz=132**  40' ;  a=l-0847.     Observed  planes,  as 
in  the  annexed  figure,  with  also  22  and  i2. 

0 :  1=128°  6'.  7: 1=146^  54'.  ^ 

O  :  22=1120  24'.  1  :  1  (pyr.)=107°  21'. 

O  :  7=90^  7:  ii=135^ 

Cleavage:  Inndii  bright;  also  basal. 

H.=2-75— 3.     G.=6— 6-3;  6305, Ramm. 
Lustre  adamantine.    Color  white,  gray,  and 

Jrellow.    Streak  white.    Transparent — trans- 
ncent.    Rather  sectile. 

CbwipMi/ian.— Pb  Cl+l*b  0=Chlorid  of  lead   51,   carbonate  of  lead  49=5lOa 
Analysis  by  Klaproth,  corrected  by  Berzelius,  (Beit  iii,  141,  Schw.  J.  zzii,  281>: 
Ozyd  of  lead  86'6t        Muriatic  acid  14'0,        Carbonic  acid  6*0=106'6. 


rx?^ 


SM 


Trirnetric  and  generallv  hemiLedral,  in  die  octthednl  njudfio- 
tir>nfl.  / :  /=l^r  ':Vi',  O  :  U=l^r  ±  :  aziz  <-=i:r-57«  :  1 :  IvL 
li :  U I  baftaI/=olci^  27',  11 :  11  •  basal;=5ir  5f> .  Cleavage :  bradijA- 
ftgonat,  perfect.  Also  in  botryoidkl  mAsees  an<l  delicielj  nbmi 
cnuta. 

IL=2'25.  G.=l-751.  Lustre  vitreons — emitfaj.  Streak  and 
color  white.    Traasparent — tran»Incent.    Tasfte  biker  mod  stSm. 

Ckmpimtum.-1i%^'i'1%  when  i«Pfr=5U^«U  If-M.  nliAvie  mM  IM 
w«t«r  61-22.  B.B.  deliqiie«««*,  bat  it  diffieulUj  fauble  bijari.  t&e  waUt  «f  ontak- 
lixAtion  ii  drir< D  oft     Verj  toiobl^  in  Vftter.     I>o«i  doc  ign  i  lich  viik  tkt  aak 

Commoo  in  mineral  wnl«ri,  ftnd  m  an  efflor«M«nee  ob  roekiL  !■  th*  fill  ■■  iMi 
it  ttusU  ftt  EpMfn.  At  IdrU,  in  CftinioU,  it  oecvn  ia  nlkj  fibres,  an^  ii  haei 
eftll^d  kairM  by  the  workmen.  Alio  obtained  nt  the  ftj|Miim  qvanien  «f  Mm!' 
mmrtf,  nenr  Pnris ;  in  FiUra,  D«jp.  of  the  Aode.  Fraaee;  m  AngoB  uid  rKilwi> 
i»  HfNun  ;  in  th«  Cordillera  of  St.  Jnnn,  in  Oiill ;  and  ia  a  grocto  ia  SovtWn  if 
riea,  where  it  forms  a  layer  li  inches  thick.  Ibe  aah  from  tliia  last  loeafitj  «• 
analyzed  by  Stromeyer,  and  found  to  contain  inlphate  of  magacnia  42 -AM,  «l- 
phate  of  manganese  7-667,  water  49-243=99*564.  The  roof  of  Um  grotta  ii  ■ 
qaartdEOM  conglomerate,  containing  manf^uiese  and  pyiitci^ 

The  floors  of  the  limestone  cares  of  kentocky.  Tenneseee,  and  lBdiaBa»  ait  m 
many  inntances  c/>Tered  with  Epsomite,  in  minute  crystals,  mingled  with  theeaitk 
In  the  Mammoth  Cave,  Kentack v,  it  adheres  to  the  roof  in  looea  tnaaaes  like  sasv 
balls.  It  effloresces  from  the  calcareous  sandstone,  ten  miles  from  Coejmaas,  m 
the  east  face  of  the  Helderberg,  N.  Y.  Said  to  occur  also  orer  the  Califbraia  pkaai 
east  of  Kan  J/i€^o,  (Am.  Jour,  of  ScL  ['^1*  ^i*  ^^)-  -^^  cffloreseea  from  a  pjn- 
iiferous  iicrpentine  at  Marmora,  Canada  West 

Hultihatc  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlick, 
the  AUiVf.  (XfAo.rWu-A  fonn  ih  produced  when  crystallization  takes  place  below  li°  C. 
(6^)®  F;,  but  a  nionoclinic  form,  between  25°  C  and  3<i®  C. 

OOSLARIT^:,  JIaid,     Zinc  Vitriol.     Sulphate  of  Zinc.     Zinc  Sulfat^r,  B.     Whiw 

Vitriol 

Trirnetric;  /:  I=W  42';  O  :^  11=15^''^  10';  a:h:  r=0-573o  : 
1  :  1*012.'^  Observed  planes  /,  n,  tit,  1*2,  II,  li,  1,22-  li  :  11  (top- 
\W  20',n  :  U(t(»p)=120°  3',0  :  1=140°  57^',  1  : 1  (nia<0=127' 
27',  1  :  1  (braclu=120^  45'.     Cleavage:  H  perfect. 

ir.=2— 2-5.  G.=2-03f>;  10— 2-1.  Lustre  v it rcK)us.  Color  white, 
reddi.sli,  bluish.  Transparent — translucent.  Brittle.  Tiiste  aa^ 
tringent,  metallic  and  naaseous. 

CompoMition. — ^^nS+7tt=Sulphuric  acid  27*9,  oxyd  of  zinc  28*2.  water  4.^-9^ I oa 

In  a  mAtraMs  vields  water.  B.B.  intumesces,  gives  off  its  sulphuric  acid,  and  cov- 
ers the  (fhArcoAl  with  a  white  coAting  of  oxyd  of  zinc.     Easily  soluble  in  water. 

This  sAlt  is  BUp[M)Med  to  he  formed  by  the  decomposition  of  blende.  It  occurs  at 
the  Ramnielsborg  mine  in  the  Hartz,  at  Schemnitz  in  Hungary,  at  Fahlao  in  Swe- 
den, an<l  at  llolyweU  in  Wales.     It  is  of  rare  occurrence  in  nature. 

It  is  manufnctured  for  the  arts,  and  is  verj  extensively  employed  in  medicine  asJ 
dyeing.  WhiUi  vitrol,  as  the  term  is  used  m  the  arts,  is  the  sulphate  of  zinc  io  s 
granular  state,  like  loaf  sugar,  produced  by  melting  and  agitation  while  cooling. 


OXALATES.  465 

Blackens  in  the  flame  of  a  candle,  and  becomes  attractable  by  the  maniet  B.B. 
on  charcoal  yields  a  vegetable  odor,  and  is  decomposed,  becoming  at  nrst  yellow, 
then  black,  and  finally  red.  * 

It  occurs  at  Kolosoruk,  in  Bohemia,  and  in  the  opinion  of  Rivero,  has  resulted 
from  the  decomposition  of  sacculent  plants ;  also  in  brown  coal  at  Gross- Almerode, 
in  Hessia;  and  according  to  T.  S.  Hunt,  at  C.  Ipperwash,  Canada,  in  shales;  soft, 
earthy,  sulphur  yellow,  (Logan's  Report,  1850). 

CONISTONITE,  B,  P.  Oreg,  Jr,,  Am.  J.  Sci.  [2],  xvii,  888,  440,  1864. 

Trimetric.  Observed  angles,  (Greg) :  /:  1=97^  5\  11 :  l^  (top) 
=86^  30',  U  :  U  (top)=96°  50',  I:  U=117o  30',  It :  11=121^  0'. 
Faces  I  brightest.     Cleavage  none. 

H.=2.  G.=2-052.  Lustre  vitreous.  Colorless.  Transparent 
to  translucent.  Slightly  sectile.  Fracture  small  conchoidal,  un- 
even. 

OompotUion. — Ca  <9-f '^^f  M.  F.  Heddle,  who  obtained  in  his  analysis.  Oxalic  acid 
28*017,  lime  21-055,  soda  and  magnesia  0*822,  water  49*165=:99'049. 

Soluble  without  effervescence  in  muriatic  or  nitric  acid.  Heated  gives  off  wa- 
ter and  carbonic  oxyd,  and  is  converted  into  a  carbonate,  and  then  effervesoes  with 
adds. 

From  the  copper  mine  near  Coniston  in  Cumberland.  Largest  crystals  not  more 
than  one-eighth  of  an  inch  across,  and  in  general  form  not  unlike  the  dpuble  four- 
sided  crystals  of  Edingtonite. 

THIEBSOHITE,  Liehig,  Ann.  d.  Ch.  u.  Phann.  Ixxxri,  118,  April,  1868. 

An  oxalate  of  lime,  occurring  as  a  grayish,  warty,  and  somewhat  opaline  incrust- 
ation, about  a  line  thick,  on  the  marble  of  the  Parthenon,  Athens.  A  complete 
analysis  has  not  yet  been  made.  Its  origin  is  attributed  to  the  action  of  some  sind 
of  vegetation  on  the  marble    It  is  probably  identical  with  whewellite. 
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•   PYROMELINE,  V,  KobelL    Nickd  Vitriol.  T.  8.  BwU. 

,  In  capillary  interlacing  crystals,  apparently  rhombic,  or  as 
greenisn-white  efflorescence.    Taste  metallic  astringent. 

CampoaiUon, — A  hydrated  salphate  of  nickeL  Heated,  gives  off  water,  and  tJ 
residue,  which  is  penectly  solubie,  is  simply  sulphate  of  nickeL 

At  Wallace  mine,  Lake  Huron,  upon  a  eulpharet  of  nickel  and  iron,  mostly  m  i 
efllorescence. 

This  description  is  from  Hunt.  Pyromelifu  of  v.  Eobell,  (J.  £  pr.  Ch.  Wiii,  4^ 
b  probably  the  same  species.  It  occurs  ^  an  earthy  crast,jpale  yeOo w,  with  natr 
bismuth  and  arsenical  nickel  at  the  Friekerichs  mine  near  Bayrent.  ILBw  iatam 
oes  and  shoots  out  into  worm- like  processes,  (whence  the  name),  becoming  paleT< 
how  ;  with  a  stronger  heat  fuses  to  a  gray  magnetic  bead ;  gives  reactions  of  a V 
drous  sulphate  of  nickel  mixed  with  some  arsenic  acid. 


JOHANNITE.    Sulphate  of  the  Protoxyd  of  Uranium.     IJnaiTitrioL 

Monoclinic. 
liom  one 
reniform  masses. 

H.=2 — 2-5.    Q.=3'19.    Lustre  vitreous.    Color  beantiM  em 


linic.  <7=85o  40',  /:  /=69**.  Crystals  flattened,  u 
s  to  three  lines  in  length ;  arranged  in  concentric  dn]8eB< 
masses. 
H.=2 — 2-5.  Q.=3'19.  Lustre  vitreous.  Color  beantiM  em 
raid-green,  sometimes  passing  into  apple-green.  Streak  pale 
Transpaient — translucent ;  sometimes  opaque.  Taste  bitter,  nUb 
than  astringent 

Competition. — According  to  John's  researches,  a  hydroos  sulphi^  of  tke  ftefeH] 

of  uranium. 

Somewhat  soluble  in  water.  Solution  precipitated  chestnut-brown  bv  pnaas 
of  potash,  yellowish-green  by  alkalies,  and  in  brown  flocks  by  an  inmnos 
nut^alls. 

Discovered  by  John  near  Joachimstahl  in  Bohemia,  after  whom  the  specie! 
named.  Found  also  at  Jok  anugeorgenstadt ;  and  reported  from  the  Miwlletoi 
feldspar  quarry  by  Shepard. 

Ubanoreen,  Hartmann,  (Urauerun,  UrancbaLdt).  A  basic  sulphate  of  the  oxj^ 
of  copper  and  uranium.     From  Joachimstahl. 

GLAUBER  SALT.    Sulphate  of  Soda.     Mirabilite,  Haid.    EKinthaloee,  Bf^im 

Sonde  Sulfat^e,  H.    GlaubersaliL 

Monoclinic.    ^=72*^  15',  I:  7=86' 
31',  O  :  If =130^  19' ;  a  :  6  :  <?=1-108» 
:  1  :  0*8962.  Observed  planes  as  in  the 
i  annexed  figure. 

10  :  w=107°  45'.     1  :  l(front)  93^  12'. 
O  :  it =147° 34'.     -1  :  -l(frontniO^  4i 
O  :  li=122°  5'.      n  :  1^=130°  10'. 
O  :  -iz=:155°  41'.  a  :  it=104o  41'. 
O  :  2i=113°  0'. 

Cleavage :  ii  perfect.     Usually  in  efflorescent  crusts. 

II. =1-5— 2.  G.= 1-481.  Lustre  vitreous.  Color  white.  Trin 
parent — opaque.    Taste  cool,  then  feebly  saline  and  bitter. 


BB8IN8,   ORGANIC  COMPOUNDS.  467 

It  is  used  in  tlie  manufacture  of  a  varnish,  and  for  obtaining  succinic  acid  and 
oil  of  amber,  which  it  affords  at  a  low  temperature. 

COPALINE,  Hatismann.    Fossil  Copal,  Highgate  Resin,  Aikin,  Jameson. 

Like  the  resin  Copal  in  hardness,  color,  lustre,  transparency, 
and  diflScult  solubility  in  alcohol.  Emits  a  resinous  odor  when 
broken. 

Competition. — C^  H"  O.     Analysis  by  Johnston,  (PhiL  Mag.  ziv,  87,  1889) : 

Carbon  85-408,        Hydrogen  ll-78'7,        Oxygen  2-669,        Ashes  0-186=100. 
Volatilizes  in  the  air  by  a  gentle  heat,  and  burns  easily  with  a  yellow  flame  and 
much  smoke.    Slightly  acted  upon  by  alcohol. 

Comes  from  the  blue  clay  or  Highgate  Hill,  near  London,  fW>m  whence  it  is  call- 
ed Highgate  resin. 

Another  resin,  resembling  the  fossil  copal  in  external  appearance,  has  been  exam- 
ined by  Johnston,  and  found  to  consist  of  Carbon  85*188,  hydrogen  10*858,  ashes 
8*256=99*242,  or  nearly  C^  H*.  It  occurs  in  the  form  of  flattened  drops  or  coatings 
on  calo  spar,  on  the  walls  of  a  dyke  of  trap,  at  the  old  lead  mine  in  Northumberland, 
called  Settling  Stones,  Color  pale  yellow  to  deep  red,  with  a  pale  green  opalea- 
e«nce.  Q.  =1*16— 1*64.  Hard,  but  brittle.  Does  not  melt  at  400®  F.,  but  bums 
in  the  flame  of  a  candle  with  an  empyreumatic  odor.  Insoluble  in  water  and  near- 
ly so  in  alcohol. 

A  pale  honey-yellow  resin  from  the  East  Indies,  is  described  by  Kengott,  (Min. 
Unters.  ii,  81,  153).  H.=2.  Streak  white.  G.=l*058.  Heated,  fuses  to  a  clear 
fluid,  burns  with  a  yellow  light  and  aromatic  smell,  and  is  consumed  without  resi- 
due. But  little  soluble  in  alcohol,  and  largely  in  concentrated  sulphuric  acid.  Du- 
flo8  found  it  to  contain  C  85*78,  H  11*50,  O  2*77=100,  or  near  the  Highgate  resin. 

MIDDLETONTTE,  /.  F,  W.  Johnston,  PhiL  Mag.  xii,  261,  1888. 

Li  rouncied  masses,  seldom  larger  than  a  pea,  or  in  layers  a  six- 
teenth of  an  inch  or  less  in  thickness,  l^etween  layers  of  coal. 

Brittle.  G.=l*6.  Lustre  resinous.  Color  reddish-brown  by 
reflected  light,  and  deep  red  by  transmitted ;  powder  light-brown. 
Transparent  in  small  fragments.  No  taste  or  smell.  lilackens  on 
exposure. 

Compo«t/»on.— C*  H«+H  0 ;  Carbon  86-487.  hydrogen  8*007,  oxygen  6*568= 
100*007,  Johnston.  Not  altered  at  400^  F.,  (210®  &);  on  a  red  cinder,  burns  like 
resin.  Boiled  in  alcohol,  ether,  or  oil  of  turpentine,  the  liquid  becomes  yellow, 
but  dissolves  only  a  mere  trace  of  the  resin.  Softens  and  melts  in  boiling  nitrie 
acid,  with  the  emission  of  red  fumes ;  a  brown  flocky  precipitate  falls  on  cooling. 
Soluble  in  cold  concentrated  sulphuric  acid. 

Occurs  about  the  middle  of  the  main  coal  oiiHaigh  Moor  seam,  at  the  Middleton 
collieries,  near  Leeds ;  also  at  Newcastle. 

RETIXITE.     Retinasphftltnm,  Hatehett,  Phil.  Trans.  1804. 

Occurs  in  roundish  masses. 

H.=l — 2-5.  G.=l-135,  Hatchett  Lustre  often  earthy  exter- 
nally, but  slightly  resinous  in  the  fracture.  Color  light  yellowish- 
brown,  sometimes  green,  yellow,  red  or  striped.  Subtransparent 
— opaque.  Fracture  conchoidal.  Often  flexible  and  elastic,  when 
first  dug  up ;  but  it  loses  this  property  on  exposure. 


388  DESOMKi'lVK  SONERALOOY. 

(7ompo«t<um.— Analyses :  1,  2,  H.  Rose,  (Pogg.  zxrii,   309);  S,  PridMSZ,  (or 

9  9e  Si  j[g      Si       Ca         A 

1.  Foliated,  Copiapite,     8«J-60  2611  195  2*64     1-37       29-67=101-SUU» 

2.  Fibrotu,  8typtieii€,      :a-78  2811  0-69     1*48      1-91      36-56=10<)'SS,   * 

a.  Chili,  Fibroferrite,      iS^  84*4  86-7=100,  PrideMO. 

The  first  gi^ee  the  fonnals  Pe'S*+18£[,  and  the  second  (called  StyptieiiiS^i 
+21  £L  But  it  is  doubted  that  they  arepure  chemical  eomponnda.  The  third  ii 
the  Mbro/errite  of  Prideaux,  formula  Fe'S'-h27fi. 

Found  incrusting  the  Coquimbite,  in  the  district  of  Copiapo,  a  proTincc  d 
Ooquimbo. 

The  Pittieite  of  Beudant,  from  Fahlnn,  (or  Vitriol  Oehre),  contains.  According  M 
Berzelius,  Sulphuric  acid  15*9,  peroxyd  of  iron  62*4,  water  21-7:=Fc*S-MB. 

A  stalactitic  iron  sinter  from  Hackelsberg,  (Pogg.  Ixzzix,  489),  aflbrded  Hock- 
stetter,  S  1619,  Pe  64*84,  fl  20*70,  Pb  0*61.  Cu  and  As,  «ractf==l 00*84.  Awrtkr. 
from  Rammelsberg  in  the  Hartz,  afforded  Jordan,  (J.  1  pr.  Ch.  iz,  96;,  S  9'^% 
Pe  68-760,  fl  15*624,  Zn  1-293,  <5u  ()-500,  impurities  4*137=100. 

Mist.  At  Ranunelsbtff g,  near  Goslar  in  the  Harts,  an  impure  snlphato  of  th 
peroxyd  mixed  witli  other  sulphates  is  called  MUy,  It  ocean  in  Bmall  cryrtiffiii 
scales  pearly  in  lustre  or  subTitreous,  color  sulphur- jellow  ;  scales  rhombic  taUi 
with  the  acute  lateral  ed^e  truncated.  Decomposed  m  water,  but  not  property  «i 
uble.     Analysis  by  Dr.  List,  (Ann.  Chem.  u.  Pharm.  Ixxiv,  289) : 

S  42*922,     Pe  80*066,     2n  2*491,     Ag  2*812,     t  0-318,     fi[  21-391=10i]L 

In  another  trial  S  48*208,  ¥e  80*865.  Excluding  impurities,  the  composition  be 
eomes  5  47*075,  9e  40*622.  ti  12*818=dE^e*Si*-f6H,  or  Ck>piapite  with  two-thirai 
less  of  water. 

APATELITE,  MeUlet,  Ann.  d.  Mines,  [4],  iii,  808. 

Resembles  Copiapite. 

Gompontiofu — 2Pe'§"+3fi-     Analysis  by  Meillet,  (loc  cit.) : 

S  42*90.     Fe  58*80,     fl  8*96=100*16. 
It  occurs  at  Meudon  and  Auteuil,  in  small  friable  nodules  or  balls  of  a  clear  velloi 
color,  disseminated  in  an  argillaceous  bed  connected  with  the  plastic  cls}'. 

TBonzme,  j9m<.— Supposed  to  be  a  hydrous  sulphate  of  peroxyd  of  iron;  bJ 
composition  not  ascertained.  Occurs  in  small  pyramidal  and  acicular  crvstab.  «£<i 
massive.  II.=rl-5 — 2.  Color  clove-brown.  Easily  soluble  in  water,  and  attrsfti 
moisture  readily.  From  near  Schwarzenberg  in  Saxony,  and  Brauiisdorf  in  ik< 
Erzgebirge. 

ALUNITE.    Alum  Stone.    Alaunstein.    Alumine  sous-sulfat^e  alkaline,  H. 

fi^  Rhoinbohedral.     7?:  7?=89o  In',  (> 

"^  7?  =  124°  40',   Breit. ;     a=l-2r)23.     0\ 

served  planes  R^  O,  and  tlie  rlioinlM>Iu 
droiis  f ,  ^,  -|,  and  -2,  Breit. 

O  :  2=109**  4'.         (9  :  J^  =178*'  4e  . 
O  :  f =119°  57'.       f    :  |  =  82o  26'. 
/9:y  =  1280  56.'       2  :  2=  70^8'. 
Cleavage :   basal  nearly  perieet ;    R  indistinct.     Also    massive 
haying  a  granular  or  impalpable  texture. 

II.=3-5— 4.     G.=2-58— 2-752.      Lustre   of  R  vitreous,  basa 
piano  somewhat   pearly.      Color  white,  sometimes    grayish  ••) 


I^9Dre,   OROAKIO  CX)MPOITND8. 
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PIAUZITE,  ffaiding^r,  Pogg.  Ann,  hd\,  275. 

An  earthy  resin  of  a  brownish-black  color,  occurring  maasiTe. 
^reak  yeliowyi-brown. 
H.=i'5;  G.=l-220. 

Fnaei  at  2115^  0.  (600^  F.).  And  burni  wiib  tn  uromatie  odor  and  mueh  imoke, 
l^ftTing  5-96  p<^r  c^nt.  of  wrh.     Soluble  in  ether  and  entiatic  {lotaflfi,  also  largely  in 
I       nbflolute  nleolioL     lleuteil  m  a  glass  lube  a  yellowish  oily  fluid  ia  distilled,  baring 
^^n  acid  reactioi]. 
^^f  From  brown  coal  at  FiauM  near  Neuetadt  in  Carniola* 

^y  WALCHOWITE,  Haidin^, 

In  yellow  translucent  musses,  often  striped  witli  brown.     Ltiatre 
'     resinouf*.     Fracture  conchoidal-     Translucent  to  opaque. 
H.  — 1*5— 2,    G.==rl'0— li)09;  an  opaqne  variety  1035, 

^  loii/ioft.— C"  H*0,  Seliriittor,  or  8C*n«+0,  Rftmm.=-80'4l  C,  in'60  H,  8'D8  0. 
to  A  yellow  oil  at  250*  C,  and  burns  readily ;  becom<!»  trAi}»pAreiit  AUd  cWiio 
140°  C.    Fonni  a  dark  brown  solution  in  ttilphoHc  aoid ;  sligbtly  eolublo  in 
.her. 

In  brown  conl  at  Wak'how»  and  formerly  called  Hetinite,    BoaMtngaaU  fbtmd  a 
ilar  mineral  near  Bucaramanga  in  New  Greuaila. 


rUMEN'.    Aiiplialtnm,    Petroleum.     Mini*ral  PUcK.    Bergpech,    Bergtlieer,  Hau§, 
Mineral  Oil.    NaplitliA.    Erdol.    SteinoL    Mallba.    Seneca  Oil    Kaphte,  Beud. 

Bitumen  inclucles  sev^eral  distinct  species,  the  two  prominent 
?f  which  are  Naphtha  and  Asplialtiim. 

NAFtmiA,  (Steinol). — Liqnid  and  colorless  wben  pure,  witli  a  bituminoiia  odor. 
a>T — <V84,     €&mpo*Uion, — (]*]1'.     in  naturo  often  combined  with  asphaltoiQ, 
and  contAtning  also  parraffine  and  otlit*r  aubatancea. 

AnpiiALTUii.— Solid ;  black  and  brownish -black,  with  a  concboiilal  brilliant  frac* 
lute.  G.-^l — I'Vt,  Odor  bituminous.  Fueea  at  lO')^  C,  and  burnfi  with  a  briglit 
flame*  An  aaphaltuin  from  the  ialnnd  of  ISraxjtn,  Dalmatia,  consists,  according  to 
Kenten,  (J.  f  pr.  Chem.  j^xv^  271),  of  pj<etrolene  (volatile  oil)  fi  Ct,  brown  resin 
soluble  in  etker  20*0.  AKplialtcne  ^bitumen  insoluble  in  alcohol  and  ether)  74'Oj  yel- 
low resin  soluble  in  aleohol  h:>^1ih>0 

There  are  alao  earthy  varietiL's,  called  Htrtksf  and  Blofoy  mineral  pitch.  Pftro- 
leum  ii  a  dark-colored  Hai<l  variety,  containing  much  naphtha.  Maltha  ot  Mineral 
far  ift  A  more  viseid  Tari^ty. 

AiiphaUum  is  Abnndant  on  the  shores  of  the  Bead  Sea,  It  oecurs  also  in  rooi- 
form  stalaetitie  masses  at  MAtlockin  Derbyahire;  in  jprranite,  with  quartz  and  flnor, 
At  Poldico,  in  Corn  wall;  in  cHTitiea  of  dialcedony  and  calc  Bpnr»  in  Rnssia,  and 
other  places,  Naphtha  iBaiie«  from  the  earth  in  Inrge  ipantitioa  in  Pemia  and  the 
^lirnian   emjvire;  at   Rungoon  there  are  upwards  of  five  Imndred  naphtha  welU^ 

■'oh  njfurd  annually -Ilii/KM)  blidfi.  A  remarkable  lake  of  bttutnen  oocura  on 
Jad*  which  is  one  and  a  half  rnih'S  in  lircumferenee.    The  Intunien  is  aolid  and 


ftticAr  the  ahorcs.  but  gradually  inireaaes  in  temperAture  an*!  softness  towards 

r«entre,  where  it  is  boiling,     I'hc  solidified  bitumen  appears  as  if  it  had  cooled 

\  the  surface  boiled  in  large  bubbles.     The  ascent  to  the  liike  from  the  sea,  a  dis- 

,iiuce  of  three  quarters  of  a  mile^  is  covered  with  a  hardened  pitch,  on  which  trees 

and  vegetables  flourish,  and  about  Point  La  Braye  the  masses  of  pitch  look  like 

black  rocks  among  the  foliage.    The  lake  is   underlaid  by  a  bed  oi  mineral  eoal, 

'  (Manrois). 
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In  the  peninsula  of  Apcberon,  on  the  western  shore  of  the  Caspian,  nsfkdi 
rises  in  vapor  through  a  marly  soil,  and  is  oolleeted  by  sinking  pits  seTeral  pxii 
in  depth,  into  which  the  naphtha  flows.  Near  Amians  in  the  state  of  Parms,*ii  m 
abundant  spring.     Near  Alfreton,  England,  naphtha  has  been  discovered. 

Petroleum  is  met  with  at  Kenhawa  in  Virginil^  Sootsville,  Ky.,  Oil  OttA  b 
Yenanffo  Co.,  Penn.,  Duck  Creek,  in  Monroe  Co.,  Ohio,  and  Liverpool,  Ohia  R«« 
formerly  collected  and  sold  by  the  Seneca  and  other  Indians,  and  is  heaec  aBd 
Seneca  or  Genesee  oil.  Also  at  Inniskillsn,  Canada  West,  the  inspissated  petrtkai 
in  some  places  is  two  feet  deep.    (Logan's  GeoL  Rep.  1862,  90.) 

Naphtha  affords  both  fuel  and  lights  to  the  inhabitants  of  Badkn,  on  the  OwfiM 
It  is  also  employed  in  Persia  and  the  Burman  empire  as  a  lotion  in  cntssw 
eruptions,  and  as  an  embrocation  in  bruises  and  rhenmatic  affections.  It  is  cb- 
ployed  for  various  purposes  in  the  arts,  parttenlarly  in  the  manufacture  of  r$naJi 
and  as  a  substitute  for  oil  in  the  formation  of  oil  paint,  it  being  preferred  on  aumrt 
of  its  rapid  evaporation  and  drying. 

Bitumen,  in  all  its  varieties,  was  well  known  to  the  ancients.  It  is  repotted  It 
have  been  employed  in  the  construction  of  the  walls  of  Babylon,  and  at  igng** 
tum  it  was  burnt  in  lamps,  and  called  Sicilian  oiL  The  Egyptians  alto  made  «tif 
it  in  enbalming.  Two  ship  loads  of  the  Trinidad  pitch  were  sent  to  Englsad  If 
Admiral  Cochrane,  but  it  was  found  that  the  oil  required  to  render  it  fit  for  w; 
exceeded  in  expense  the  cost  of  pitch  in  England,  and  the  project  of  «tiiployii|it 
was  therefore  abandoned. 

Asphaltum  is  a  constituent  of  the  kind  of  varnish  called  Japan ;  it  is  alio  wtk 
into  a  cement  for  lining  cisterns,  and  with  ground  stone  into  a  material  in  pi*t- 
ments. 

Naphthadil.  A  substance  derived  from  naphtha.  It  is  black ;  weak,  greasy  Iw^: 
copper-brown  in  fracture.  Does  not  change  in  the  light.  Fuses  at  Uie  saiiK  tm- 
perature  as  wax,  and  burns  with  a  clear  flame,  (Yon  Leonh.  J.  1846,  84). 

IDRIALINE.    Idrialite,  ScArolter,  NieoL    Qnecksilberbranden. 

Massive,  with  a  greasy  lustre,  a  grayish  or  brownish-hlack  colon 
and  a  blackish  streak  inclining  to  red.  Opaqae.  ir.=l— 1*5. 
G.=l-4— 1-6. 

Cofnpoaition, — According  to  Bodeeker,  C  91*828,  115*299,  O  S-^TS.CKengrtt*! 
Mill.  Forsch.  i,  258) ;  formula  C*'  H"-f  O.  The  distiHation  of  the  bituminoos  esrth 
at  Idria  affords  a  product  consisting  of  C  94*568,  H  l(*459,  with  the  fonnult  0% 
which  is  the  radical  of  the  Idrialine.  Insoluble  in  water,  and  little  so  in  alcohol  or 
ether.     Fuses  at  4(K)°  F. 

^  Occurs  mixed  with  cinnabar  at  Idria.  It  is  sometimes  called,  from  its  eonbaiti- 
bility,  queckulberbranderx  or  injfatnmable  cinnabar. 

PYROPISSriE,  Kengott,  Min.  Forsch.,  1850, 1851,  p.  148. 

Like  an  earthy  brown  coal  in  appearance.  G.=0-'i03 — 0*522. 
Color  dull  yellowish  brown,  opaque.  Streak  shining  and  gre»y. 
Feel  grojisy.     Fracture  earthy. 

Burns  readily  with  a  brownish -yellow  flame  and  a  weak  aromatic  odor.  Hettei 
fuses  to  an  asphalt  urn -like  mass,  which  is  porous,  little  soluble  in  alcohol  andlsrf*- 
ly  in  oil  of  turnentine.  Burns  like  bitumen.  Little  soluble  in  muriatic  or  Bitn< 
acid,  nnd  largely  so  in  snlnhuric. 

Forms  a  layer  six  to  eight  inches  thick  in  brown  coal  near  W^ssenfels.  Atfco»^- 
mg  to  Mar<*hand.  affords  on  distillation  62  per  cent  of  parafline,  one  pound  of  th« 
mass  giving  three  ctibic  feet  of  illuminating  gas. 
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BREWSTOLINE. 

Fluid.  Colorless.  Transparent.  Expands  one-fourth  its  size  by 
an  increment  of  30°  F.,  or  is  nearly  32  times  more  expansible 
than  water,  by  an  increment  of  30°  of  heat  at  tlie  temperature 

of6o^ 

^         Ocoiin  in  minute  cavities  in  crfBtaU  of  topaz,  chrysoberyl,  <]uartz  crygtala  from 
Qaebee,  and  amethyst  from  Siberia,  where  it  was  detected  by  Sir  DaVid  Brewster. 
We  have  thought  proper  to  recognize  this  fluid  among  minerals  and  name  it,  al- 

^     though  yet  imperfectly  described.    The  fluid  expands  with  the  heat  of  the  hand. 

'     Its  rnractiTe  power  is  less  than  that  of  water.     It  was  sometimes  indurated  in  the 
CftTitv  like  a  resin.     On  exposure,  the  fluid  undergoes  quick  motions  and  changes, 

.     and  finally  leaves  a  residue  of  minute  particles,  which  from  the  moisture  of  the 
hand  alone,  suddenly  became  fluid  again,  and  extended  and  contracted  as  before. 

-*    Tbis  was   indefinitely  repeated.      The  residue  is  volatilized  by   heat,   and  dis- 

'    aolree  in  the  acids  without  effervescence. 

'         Cbtptolink. — Kncond  fiuid  was  also  distinguished  in  the  same  crystals  that  con- 

'     tained  the  preceding,  and  often  in  the  same  cavities  ;  yet  they  were  not  miscible, 

*     and  remained  distinct     On  exposure  it  hardens  speedily  into  a  yellowish  transpar- 
ent resin-like  substance,  not  volatilizable  hj  heat,  nor  soluble  in  water  or  alcohol, 

J     but  rapidly  dissolving  with  effervescence  in  sulphuric  acids.     Kitric  and  muriatic 
acids  also  dissolve  it.     Refraction  index  nearly  tnat  of  water.      [See  further  Edin- 

^     burgh  Royal  Trans,  vol.  x;  also  Am.  J.  Sci.  xii,  214,  1827]. 

ELATERITE,  Hautmann,    Mineral  Caoutchouc.     Elastic  bitumen;    Elastisches 
Erdharz.     Bitume  elastique. 

In  soft  flexible  masses. 

Q.=0-9053 — 1-233,  the  Derbyshire  variety.  Lustre  resinous. 
Color  blackish-brown,  of  various  shades.  Subtranslueent ;  some- 
times presents  a  brilliant  dark  orange-red  color  by  transmitted 
light.     Flexible  or  elastic. 

CcmponHon. — Analyses  by  Johnston,  (Brewst.  J.  xiii,  22,  1888) : 
Carbon,        86474  84-386  88-671 

Hydrogen,    18-288=98-767  12-576=96-961         12-536=:96-206, 

showing  that  it  is  probably  allied  to  ozocerite  and  hatchettine.  M.  Henry  (Ann. 
dee  M.  vii,  269)  found  86*76  to  40*10  per  cent  of  oxygen  in  his  analyses,  and  the  con- 
stant loss  in  Johnston's  is  supposed  by  him  to  have  been  oxygen.  Takes  fire  readily, 
and  bums  with  a  lively  yellow  flame,  giving  out  a  bituminous  odor. 

This  a[>ecies  was  first  observed  in  Derbyshire,  at  the  forsaken  lead  mine  of  Odin, 
by  Dr.  Lister,  in  1678,  who  called  it  a  subterranean  fungus.  In  1797,  it  was  ac- 
cnrately  described  by  Hatchett,  in  the  Linnsean  Transactions,  iv,  146.  It  has  since 
been  found  in  a  coal  mine  at  Montrelais,  at  the  depth  of  280  feet ;  and  according  to 
HaTiemann,  (Handbuch,  iii,  278)»  it  occurs  at  Neuichatel  and  on  the  island  of  Zante. 
A  sinular  material  has  been  met  with  at  Woodbury,  Ct. 

SCHEERERITE,  Stromeyer. 

Monoclinic.  In  loosely  aggregated  crystalline  grains  and  folia ; 
also  in  minute  acicular  crystals,  deposited  in  sraallcavities  in  coal. 

Soft.  G.=0'65,  Macaire  Prinsep.  Lustre  pearly  or  resinous ; 
feebly  shining.  Color  whitish  or  gray.  More  or  less  translucent. 
Easily  frangible.    Tasteless.     Inodorous.     Feel  not  greasy.    At 
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tmall  brilliant  crystals  with  malachite  in  a  quartzose  rock  near  Roiidit«a-€3,  i 
Cumberland ;  and  at  Retzbanya.    The  Krisuvigite  occurs  in  anudl  beci  atEriani 
in  Iceland. 
Broohantite  was  named  by  Levy  after  Brochant  de  Villiera. 


LEITSOMITE,  Percy.  Yelyet  Copper  Ore.  Cuiyre  VeloaM,  Ltwy.  EopfiBntmattt 

Occurs  in  spherical  globules  or  in  druses  consisting  of  short  di 
icate  fibres,  and  having  an  appearance  like  velvet.  Color  clev 
smalt-blue.     Lustre  pearly. 

Cbmpowtton.— (Cu*S+8fiH-(atlS+9ft)  RammelsbergsSulphnrio  acidl6^S,aiyi 
of  copper  49*86,  idamina  10-76,  water  22*59.  Analyses  by  J.  Percy,  (FhiL  Ma^[4 
xxx^,  100) : 

S  £1         9e  Cu  fi[ 

16*89  11-70  4816         2806=r98-80. 

1412         11-06         118         46*69        23*06,  inM>L  2-36=98  U. 

Occurs  sparingly  at  Moldawa  in  the  Bannat,  coating  the  caTities  of  an  eartkykf- 
drated  oxyd  of  iron ;  and  according  to  Percy,  a  white  smorphons  sabstaaee  item 
sparingly  with  it,  consisting  of  alumina  and  sulphuric  acid. 


MEDJIDITE,  /.  L.  Smith,  Am.  J.  Sci.  2d  ser.  y,  887.      Sulphate   of  Ui 

Lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
n.=2*5.     Lustre  vitreous  in  the  fracture.     Color   dark  amte 
Transparent. 

Compoiition. — ^3-|-Ca3-|-l5l9[,  according  to  Smith.  In  a  matrass  easilj  vWii 
water.  At  redness  blackeas,  being  converted  into  oxyd  9f  uranium  and  iofpbi 
of  lime.     Dissolves  readily  in  dilute  muriatic  acid. 

Occurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  Liebifiteie 
some  places  with  crystals  of  sulphate  of  lime  ;  also  at  Joachimstahl,  with  IJebilit 
on  Uranium  ore.  Supposed  to  be  due  to  the  decomposition  ofpyrites.  Externifi; 
often  dull  from  loss  of  water.  It  was  named  in  honor  of  the  Turkish  sultaa  ibi 
Medjid. 


IV.  BORATES. 

Boracic  acid  occurs  in  but  few  minerals;  viz.  Datholite,  Danburite,  As 
nite,  Tournaaline  and  Warwickite,  with  the  following.  It  is  a  remariabJ 
fact  that  in  ail  of  them,  as  far  as  known,  the  crystallization  is  either  hem 
hedral  or  oblique.  Boracite  and  Rhodizite  are  hemihedral  monomecn 
Danburite,  hemihedral  trimetric ;  Tourmaline,  hemihedral  rhombohedn 
while  Danburite  and  Axinite  are  triclinic.  In  Tourmaline  and  Axini: 
boracic  acid  acts  the  part  of  a  base ;  and  if  the  same  may  be  adroitttid  \ 
be  the  case  in  Boracite,  it  is  in  composition  as  well  as  form,  related  totl 
protoxyds  and  magnetite. 
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HARTITE,  Haidingtr,  Pogg.  liT,  361. 
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Monoclinic.  Angle  I :  I  of  ob- 
lique rhombic  prism  about  100*^,  P  :  a 
s=about  120°.  Cleavage  only  in  traces. 

H.=l.  G.=l-046.  Lustre  some- 
what ^easy.  Color  white.  Translu- 
cent  brittle. 


,  OMi/)OM<ton.— 0*H*;  Cwbon  87-478,  hydrogen 

^      lS-048,  Schrotter.     Fogea  at  166®  F.,  (74°  G),  to 
{,      •  elear  fluid,  and  at  a  high  temperatnre  distiUs. 

DiMoives  easily  in  ether,  less  readily  in   alcohol, 

and  cryetaUizes  from  each  on  evaporation. 
:         Hmrtite  resembles  wax.     It  is  distinguished  fromScheererite  by  its  orystalliiatioii 
^     and  the  temperature  of  fusion,  as  well  as  action  before  the  blowpipe.    It  occurs  in 

brown  ooal  at  Oberhart  in  Austria. 


HARJINE,  Schroiter,  Fogg.  Ann.  1848,  Ut,  46.    Ptoathyrin,  Oloeker. 

Eesembles  Hartite.  Massive,  but  crystallizes  from  a  naphtha 
solution  in  needles  of  the  trimetric  system.  Color  white.  With- 
out taste  or  smell.  Pulverizes  in  the  fingers.  Fuses  at  210^  0., 
and  distills  at  260'*  C. 

OMNpon^tofi.— C**  H"  0'.  C  78-26,  H  10*92,  0  10-82,  Schrotter.  Little  soluble 
in  ether. 

From  the  brown  coal  of  Oberhart,  Austria. 

Hie  BoghuUer  of  IPU/umuon,  (Butyrite,  Glocker),  from  an  Irish  peat  swamp, 
eontains  C  76-06,  H  12-66,  0  12-89=C"H"0*+HO.  It  fusee  at  61«  a,  (124®  Fj, 
and  dissolves  eauly  in  alcohol 

IXOLTTE.    Izolyt,  HaUHnffer,  Pogg.  Ivi,  846. 

Amorphous.    Occurs  in  bituminous  coal. 

H.=l.  G.= 1*008.  Lustre  greasy.  Color  hyacinth-red.  Pul- 
verized in  the  fingers,  it  becomes  ochre-yellow  and  yellowish- 
brown.  Thin  fragments  subtranslucent  Fracture  imperfect  con- 
choidal  in  the  purer  varieties. 

Softens  at  76  a,  (169^  F.),  but  is  stiU  tenacious  at  100^^  G,  (212^*  F.>— whence  the 
name,  from  t(6t  and  Xiw,  to  ^uolve. 

This  species  closely  resembles  the  Hartite,  but  differs  in  the  temperature  of  fusion 
and  other  characters.    It  occurs  in  a  coal  bed  at  Oberhart,  near  GloggnitiL 

HATCHETTINE,  Ckm^beart.    Mineral  Tallow. 

Crystallized  and  amorphous  in  thin  laminaB,  like  wax  or  sper- 
maceti in  consistency.  G.  at  60°F.=0'916.  Lustre  nacreous. 
Color  white ;  black  and  opaque,  after  long  exposure.  Transparent 
Feel  greasy. 

«0 
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CompoM^tofk-— Ca'S^+^g^^+lS^^Boracic  acid  47-7,  lime  14*8,  iiiagii«iiA  10-S. 
water  27-7.    Analyses  by  M.  Hess,  (Pogg.  xxxi,  49): 

fi         Oa       ftg        a 

1.  49-922         18*298         10*480         26*880=rlOa 

2.  49*22  18*74  10*71  26*88-=100. 

B.6.  fuses  to  a  clear  glass,  tinging  the  flame  sligbtly  green,  and  not  beeonuBg 
opaque.  In  a  matrass  fUSfords  water.  Somewhat  soluble  in  water,  and  yieldiag  a 
slightly  alkaline  reaction.    Dissolves  easily  in  muriatic  and  nitrie  Acida. 

Hydroboracite  was  first  observed  by  Hess,  in  a  collection  of  Caucasian  nuaerali. 
The  specimen  was  full  of  holes  filled  with  clay,  containing  different  salts.  It  nay 
be  mistaken  for  gypsum,  but  is  readily  distinguished  by  its  fusibifity. 


HATESINR      Borate  of  Lime,  Haye%.     Borocalcite.     Borsanrerkalk.    Hydro- 

borocalcit    Tiza. 

In  masses  having  a  fflobular  form,  consisting  of  interwoTen 
fibres.     Opaque,  snow-wnite,  silky,  and  having  a  peculiar  odor. 

Cbfii/K>tt<tofk — CaS*-H]Q[,  Hayes=:Boracic  acid  46*98,  lime    18*46,   water  Sfi-ffi. 
Analyses:  1,  A.  A.  Hayes,  (Am.  Joor.  Set  [2],  zviii,  96);  2,  Bechi,  (ib.  zrii,  129): 
fi  Oa  fi 

1.  Peru,        4611         18*89         86*00=10a 

2.  Tuscany,  61*186       20*860       26*260=100. 

Hayes  observes  in  Am.  J.  Sci.  xriii,  96,  July,  1864,  that  the  pure  mineral  dosi 
not  contain  soda,  and  the  soda  in  the  following  analyses  he  attributes  to  impurities. 
Ulex  obtained,  (Ann.  Ch.  u.  Phann.  Ixx,  49),Boracic  acid  49*6,  lime  16*9,  soda  8f, 
water  26*8 ;  and  A.  Dick,  (Phil  Mag.  [4],  vi,  60),  Boracic  acid  (by  loss)  46-46,  linw 
14*82,  soda  8*22,  potash  0*61,  sulphuric  acid  1*10,  NaCl  2*66,  sand  0*82,  /  and  P  trmn. 
Ulex  grives  the  formula  ]^a,  2Ca,  66471^^^  (Named  Ulexite  in  last  edition  of  this 
work,  on  the  ground  of  a  supposed  difference  in  composition  from  the  Uayesiae). 

Occurs  over  the  dry  plains  near  Iquique  in  Soutnem  Peru,  in  white  reniform 
masses,  from  the  size  of  a  hazlenut  to  that  of  a  potato,  where  it  is  called  tiza;  th« 
masses  consist  of  interwoven  silky  fibres  which  rapidly  absorb  water,  and  have 
a  slightly  saline  taste.  It  is  associated  with  Pickeringite.  The  mineral  analyzed 
by  Professor  Bechi  forms  an  incrustation  at  the  Tuscan  lagoons. 

BORAX.     Tincal.     Pounxa.     Swaga.     Zala.     Borate  of  Soda. 
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6'=73°  25',  /:  /=87^  O  :  2t= 
b  :  c=0-4906  :  1  :  0-9095.  Ob- 
served planes  as  in  the  annexed  figure,  with  als*> 
4t.  O  :  7=78°  40'  and  101^  20S  O  :  1=13<)^^ 
30',  O  :  2=1150  53',  0  :  4t=114°  51^,  O  :  ii= 
90',  a  :  7=133°  30'.  Cleavage:  ii  perfect;  / 
less  80 ;  n  in  traces.  Plane  of  composition  ii  ;  0  : 
:  (9=146°  50'. 

H.=2— 2-5.  a=l-716.  Lnstre  vitreoiis- 
resinonB ;  sometimes  earthy.  Color  white  ;  some- 
times grayish,  bluish  or  greenish.  Streak  white. 
Translucent  —  opaque.  Fracture  conchoidal. 
Rather  brittle.     Taste,  sweetish-alkaline,  feeble. 

Cbm^o«tfum.--]^afi*+lo£r=Boracic  86*68,  soda  16*26.  water  47  17.  RB.  pufe 
up,  and  afterwards  fuses  to  a  transparent  globule,  called  the  glaas  of  borax,  it  b 
soluble  in  water ;  the  solution  changes  vegetable  blues  to  greens.  With  fluor  spar 
and  bisulphate  of  potash,  it  colors  the  flame  around  the  powder  a  clear  green. 
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Heated  to  100®  CL,  loses  78*6  per  cent,  of  water.  It  resembles  a  blaok  pitoh. 
On  heating  the  fresh  mineral  with  potash,  ammonia  is  eiven  off. 

Near  Anssee,  in  Styria,  in  peat     The  species  is  namea  after  Bl  Doppler. 

DINITE,  Meneghini,  Gaz.  Med.  Italiana,  Firenze,  Toscana,  July,  1852. 

An  aggregation  or  druse  of  crystals.  Cleavage  none.  Has  the 
appearance  of  ice,  with  a  yellow  tinge  due  to  a  foreign  substance. 
Inodorous.    Tasteless.     Fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  little  solnble  in  alcohol,  very  soluble  in  ether,  and  in  sol- 
phnret  of  carbon.  The  ethereal  solution  on  standing  deposits  large  crystals  of  the 
dinite.  Fuses  with  the  warmth  of  the  hand  ;  heated  in  a  close  vessel  distills  over 
without  undergoing  any  sensible  decomposition.  When  melted  it  looks  like  a  yd- 
lowish  oil ;  crystallizes  in  large  transparent  crystals  on  cooling. 

From  a  Ugnite  deposit,  at  Lunigiana,  Tuscany,  where  it  was  round  by  Prof  Dini. 

MELLITE,  K    Mellilite.    Honey  Stone.   Mellate  of  Alumina.    Honigstein,  Werner. 

Dimetric;  octahedral.  Pyramidal  edge=118®  4',  and  basal 
edge  93°  22',  Hauy ;  the  latter  93°  1',  Breithaupt ;  93°  6',  KupflTer. 
In  short  octahedrons,  and  also  with  the  terminal  or  lateral  solid 
angles  or  ed^es  truncated.  Cleayage  octahedral|  very  indistinct 
Abo  in  massiye  nodules. 

H.=2— 2-5.  G.=l-55— 1-65;  1-686— 1642,  K^nngott  Lustre 
resinous,  inclining  to  vitreous.  Streak  white.  Color  honey-yel- 
low, often  reddish  or  brownish;  rarely  white.  Transparent — 
translucent    Fracture  conchoidal.    Sectile. 

Q9mipo9Uion.—lk\  ik*-|-18&= Alumina  14*82,  mellic  aoid  40*68,  water  46'15.    Anal* 
yMs:  1»  Klaprotk,  (Beit  iii,  114);  i,  Wohler,  (Pogg.  yii,  826) : 
Alumina,  16  14*6 

MelUcaeid,  46  41*4 

Water,  88=100  K.  44-l=l00,  W. 

Whitens  in  the  fiame  of  a  candle,  but  does  not  take  fire.  IMssoWes  in  nittie  aeld  ( 
deeomposed  by  boiling  water.    In  a  matrass  yields  water. 

Oecurs  in  brown  coal  ai  Arten  in  Thuringia;  at  Luschitc  near  Bilin  i*  Bohttfala; 
near  Walehow  in  Moravia. 
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dear  bead  colored  by  iron ;  with  salt  of  pbospboms  a  bead  orange  while  hot,  ■ 
porpliih  gTAj  and  opaaue  on  cooling.     Reaction  of  boracic  acid. 

Oooors  in  granular  limestone  two  and  a  half  miles  S.  W.  of  Edenrille,  K.  1 
with  spinel,  chondrodite,  serpentine, etc  Crystals  nsuallv  amall  and  slender;  sa 
times  over  two  inches  long,  and  three-eighths  of  an  inch  oroad. 


V.  PHOSPHATES,  AESENATES,  ANTIMONATE8, 

NITRATES. 

1.    ANHYDROUS. 

1.  APATITE  GROUP. —Crystallization  Hexagonal    Oxygen  rmtio  of  bases  i 
aoids,  (exclusive  of  flaorid  or  chlorid),  8  : 6. 

Apattti,  Ca"P+iCa(Cl,P).        ZwnwnjTi,  (Pe,  UnY^ift 

OeraoLin,  Ptbomobphrs,  ^"P+iPbCL 

Cbtptouts,  Oe"P.  Mixrins,  ]^b*2[a-h|FbCL 

a.  XENOTIME  GROUP.— Crystalliiation  Dimetric    Oxygen  ratio  S  :  6. 
XxNonxx,  Y"P. 

8  MONAZITE  GROUP.— Monoclinio.     Oxygen  ratio  8  :  6  to  4  :  6. 
MoNAzrra,  (Ce,lia,  th)*?.  KuHifrra,  &»la 

Waoneritb,  iSTg^+fig  F.  Lazuutk. 

4.  TRIPLITE  GROUP.— Trimetric.     Oxygen  ratio  8  :  6  to  4  :  5. 

TUPHTLINK,  ft*?!  TrIPLITE,  &*P. 

6.  FISCHERITE  GROUP.— Trimetric     Oxygen  ratio  6  :  6. 

FlBOHKMTE,  Xl'P-fgfl.  PkGANTR,  Xl^P-fCfi. 

Appendix.    Hopxm,  Axbltgowitk,  Hxrdkbitx,  Cabmuirb. 

«.  ROMEINE  GROUP. 
RoiuiKx,  6"SbSb. 


APATITE,  Werner,  Phosphate  of  Lime.    Spargelstein.   Phoephorit.  W.    Aspara 
stone.     Moroxite.     Eupyrchroite,  Emmone,    Angustite.    Paendo-apatite,  Br 

Hexagonal:    often  hemihedral.     (9  :  1=189**  47';  a=0-73: 
Figures  190, 191,  and  the  annexed. 
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MAINE. 

Mt.  Abraham. — Andaltuite,  staurotide. 

Albany. — Berifl  I  green  and  black  tourmaline^  feldtpar^  ro»e  quartz. 

Albion. — Iron  pyrites. 

Aboostook. — Red  Hematite. 

BnroHAM. — Mcaeive  pyritet,  galena,  blende,  andalusite. 

Bluk  Hill  Bat. — Areenical  iron,  molybdenite  I  galena,  apatite  !  fiuwr  tpar  I  black 
tourmaline,  (Long  Cove),  black  oxyd  of  manganese,  (Osgood's  farm),  rhodonite,  bog 
manganese,  wolfram. 

BowDoiNHAM. — Beryl,  molybdenite. 

BmuNBWioK. — Oreen  mica,  garnet !  black  tourmaline  !  molybdenite. 

BuouriBLO. — Garnet,  (estates  of  Waterman  and  Lowe),  iron  ore. 

Camdage  Farm. — (Near  the  tide  mills),  molybdenite,  (wolfram). 

Oamokn. — Maele. 

Cabmbl,  (Penobscot  Co.) — Gray  Antimony. 

OoRiNNA. — Iron  pyrites,  arsenical  pyrites. 

Dkkr  IsLBi — Serpentine,  verd  antique,  abestus,  diallage. 

DxzTXR. — Galena,  pyrites,  blende,  copper  pyrites,  green  talc. 

DiXFiBLO. — Native  copperas,  graphite. 

Fabmington. — (Norton^s  ledge),  pyrites,  ffraphite,  bog  ore. 

GxoROBTOWN.--^Parker's  island),  6«^// black  tourmaline. 

GmxENWooo. — Graphite,  black  manganese. 

Habtwbll. — ^Staurotide. 

Lbnox — Galena,  pyromorphite. 

LswiBTON. — Garn  e  t 

LnoHFixLO. — Sodalite,  cancrinite,  nepheline,  zircon. 

LuBBo  Lbad  Minxs. — Galena,  copper  pyrites,  blende,  pyromorphite,  an  ore  of 
biBmoth. 

Madrid. — Gold. 

NswiULD,  (Bond's  Mt)— Mispickel,  olive  phosphate  of  iron  in  botryoidal  masses. 

Pabib. — Green  I  red  I  black,  and  blue  tourmaline  t  mica  !  lepidolite  I  feldspar,  tUhite, 
quarts  crystals  !  rose  quartz,  blende. 

pABSOHsriKLD. — Idocrasc  I  ycllouf  gamct,  pargfuitc,  adularia,  seapolite,  galena,blende, 
copper  pyrites. 

nRRT. — Prehnite  and  calc  spar,  (above  Loring's  cove),  quartz  crystal,  calc  spar, 
analoime,  apophvUite,  agate,  (Gin  Cove). 

Pbru. — drystailized  pyrites, 

PmraBURO. — Yellow  garnet  t  manganesian  garnet,  idocrase,  parg<uite,  cunnite,  Ittu- 
manite  I  chabazite,  an  ore  of  cerium  f 

Poland. — Idocrase. 

Batmond. — Magnetic  iron,  seapolite,  pyroxene,  lepidolite,  tremolite,  hornblende. 

BcMfORD. —  Yellow  garnet,  idtKrase,  pyroxene,  apatite,  seapolite,  ^aphite. 

9AJIVORD,  York  Co. — Idocrase  I  albite,  calc  spar,  molybdenite,  epidote. 

SxABSMONT. — Andaltuite. 

Stbbakbd  Mountain. — Beryl  I  black  tourmaline,  mica,  garnet. 

Thomabton. — Calc  spar^  tremolite,  hornblende,  sphene,  arsenical  iron,  (Owl's  head) , 
black  manganese,  (Dodge's  mountain). 

Warren. — Galena,  blende. 

Watbbvillb. — Crystallized  pyrites, 

WiMDHAM,  (near  the  bridge). — Staurotide,  spodumene,  garnet. 

WooDBTOOK,  (New  Brunswick). — Graphite,  specular  iron, 

NEW  HAMPSHIRE. 

AowoBTH. — Beryl  1 1  mica  t  tourmaline,  feldtpar,  albite,  rose  quartz^  eolumhUe  t 
AuTKAD. — Mica  1 1  albite,  black  toumudine, 
Amhkbbt. — Idocrase  I  yellow  garnet,  pargasite,  calc  spar. 

Babtlbtt. — ^Maffnetio  iron,  specular  iron,  brown  iron  ore  in  large  veins  near 
Jaakson,  (on  "B^d  face  mountain"),  quartz  crystals,  smoky  quartM, 
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Bath. — Galena,  copper  pyrites, 

Bkllovts  Falul — Kyanite,  wavdllite,  near  Sazton^a  mer. 
BcNTOK.^ — QuarU  cjyttalA, 
Camptok  . — Ber^l  1 
Oanaah. — Qold  iq  pyrites. 

CoAALESTowN. — StauTotidt  macUf  (MdedusiU  macU^  hog  iron  ore. 
CoKMifiH. — ^Gray  antimony,  antimonial  argonttferou*  gray  copper,  rtUUe  in  f^ftifil 
(rare). 
Eayoit,  (3  m  B.  of). — Oulenaf  blende  f  copper  pyiit^a,  limomt^  {Six  Mil«  Food). 
FnANOEStON. — SoapMtone,  araenical  pyrites 

'FsJi}icoHiA,—ffomblefuIe,stauroti(le!  epidote  /  t/ouiin,  ^>WHiar  ir9Pt,  9M^«fie  trvn* 
hiack  and  red  manganenan  garnets  :  mi^piekel  f  {Danmie),  copper  pjlitM^  Ill0ljl>* 
denit<5,  prehnit©  ;  «pecimen§  now  hardly  obtaioMble. 

GrLroRD.^(Giinatock  Mt ) — Magnetic  iron  ore,  native  '*  lodeaton^** 
GoflHKN. — GraphitCy  black  tourDaaline. 

Gkaiton. — Miea  t  (extensively  quarried  at  Glass  Hill»  S  m.  Sw  of  Orange  Smnait) 
alhU4  t  asparagus  stone,  bine,  green,  and  yellow  l^eryU !  (1  m*  3.  of  O.  SinxuBil^ 
tomrmaliM,  gameU. 

GaAiTTHAM.— {Trity  itaurotide  I 

HAHo'VKR.^—Oamett  a  boulder  of  quartz  containing  mttU  I  htaek  UmrmaiiM^ 
quartz, 

Haverhill. —  Garnet  !  artenical  ^yrite^,  native  eireenic,  galena,  blende^  iroftiid 
copper  pyrites,  magnetic  and  white  iron  pyritea^ 
HiLLfiBoRo't  (Campbeirs  niouutain). — Graphite, 
Hills &ALIL — Ehodonit^,  black  oxyd  of  manganese. 

Jacksok. — Drnay  quarts,  tin  ore,  argf^iatl  pyriten,  native  armenie,  flaor  sjiar,  tft^ 
tite,  ma^neiie  iron  ore^  molybdenite,  wolfram,  copper  pyritea,  anienata  of  iron* 
JAf-FEST. — ( M  on  adnock  Ml ) — Kyanite, 
Kjxttz, — Graphite,  eoapetone,  milky  quarts, 
ItAHT^Arw, — Moli/hdenite,  lead  and  iron  oroa. 
Lkjjanon. — Bog  iron  ore. 

Lt^aoN. — Staurotide,  black  and  red  fiamett,  granulm^  ma^nmtie  wron  orr,  Aif» 
blende^  epidote,  zoisite^  epeculnr  iton^ 

Ltme, — Kyanite,  (N.  W.  part),  hlnek  tourmalin^^  TuiiH^  iron  p^Htea^  «opp«  M' 
rites,  (E.  of  EL  villnj^e),  snlphurH  of  antimony.  -^- 

MimanfAcx. — RutiU  t  (in  ^jneisB  nodule»in  prtanite  veini 
MovLTONBoftouoH,  (Red  B\\{).—'JIijrtxblrndc,  bog  ore»  pyritee,  tonrm^tue^ 
NEWPORT. — Molybdenite, 
Oranok. — Blue  beryh  /  Orange  Summit,  ehrysoberyl,  ntj^,  ^w.  aid^  of  mott&tib.) 
OvLtoiLD.— Brown  (owrfrto/i«<  (now  obtained^  with  difBcwltyV  wUmtite,  mlt/f,  l|> 
nite.  brown  iron  ore,  native  copper,  green  malachite*  galena. 
Pkloam. — Steatite. 

FisiLMoat.—IficaecouM  iron,  heavy  ^ar,  green,  white,  and  brows  mki«, 
pLTMouTiL— Colurabite,  beryl. 
KiOHMONP. — lolite  !  rutile,  steatite,  iron  pyritea. 
Baddlcrack  Mt. — Black  tourmaline,  i^rnet,  spinet 

SHKLituaffiL — Argmtiferoue  galena,  black  hUnde,  eopptf  ^yrU§t^  hron  pyrtin^ 
ganesa. 

BpRiNorrELa^-Beryls,  (very  large«  eight  iuchea  diameUr J  iii4«i^ibMlaii  |Mr«ili  f 
in  mica  slate,  albiie  miea. 

SuLLrvAN, — Tourmalinet,  (black),  in  quarts,  beryll 
ScRRKT, — Amethyst^  calcite. 

SwAKZKY,  (near  Keene}.-^lfaanetic  iron,  (m  niMiM  in  granite). 
Tamwoetii,  (near  White  Pond). — Galena. 

UHtTif,  (estate  of  Jaine»  Neal'. — Copper  and  iron  pi/rim^  ehlor^ph^it^^mtm  Mt. 
magnetic  iron,  radiated  tgetinolit^,  garnet,  HttmiftrQ^  iron  oir,  ma^neUe  tw*  eiH. 
Walpolk,  (near  Bellows  Fulls).-*  if o^r/e. 

W AmmKy, ^^  Oopner  pjfHtttit  blende ^  epidote,  quarts,  irofi  pyritea^  term^Htef  g^mt^ 
ruHle^  tale,  mofybdenite. 

WBRTJiORKLANir,  (Sonth  Dart). — Molybdenite  / apatite  t  bhieJHdtpar,  bog  wumg&mtt, 
(north  village),  quartx,  /tiof  J»p4f,  copper  pyritea,  orrd  of  inotybdenura  and  v* 
oium. 
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Whttk  Mts.,  (notch  behind  "old  Crawford's  house"). — Green  ootahedraL  floor, 
quartz  crystals,  black  tourmaline,  chiastoliie. 

WiLMOT. — Beryl 

WiFrcHi8nm.-^Pyrolusite,  diallogite,  psilomelane,  magnetio  iron  ore,  granular 
quartz. 

VERMONT. 

Addibon. — Iron  %and, 

AuiuBGH.— Quartz  crystals  on  calc  spar,  iron' pyrites. 

Athens. — Steatite^  rhomb  spar,  actinolite. 

Babnkt. — Graphite. 

Bklviderk. — Steatite,  chlorite. 

Bennington. — Pyroliuite,  brown  iron  ore,  pipe  day,  yellow  ochre. 

Bethel. — Aeiinolite !  talc,  chlorite,  octahedral  iron,  rutile^  brawn  tpar  in  tte^UiU. 

Brandon. — Braunitc,  p^rolusite,  psilomelane,  limonite,  lignite,  white  clay,  etatu- 
ary  marble ;  fossil  fruits  m  the  lignite. 

Brattlebobough. — Black  tourmaline  in  quartz. 

Beidgewatbr. — Talc^  dolomite,  magnetic  iron,  steatite,  chlorite,  gold,  native  cop- 
per, blende,  galena,  blue  spinel,  copper  pyrites. 

Bristol. — Eutile,  brown  hematite,  manganese  ores. 

Bbookeield. — Mitpickel,  iron  pyrites, 

Cabot. — Garnets,  staurotide,  hornblende,  albite. 

Castleton. — Roofing  slate. 

Cavendish. — Garnet,  serpentine. 

Chester. — A  sbestus. 

CHmENDEN. — Psilomelane,  pyrolusite,  brown  iron  ore,  specular  and  magnetic  iron  , 
galena. 

Colchester. — Brown  iron  ore,  iron  sand,  jasper,  alum. 

CoBiNTiL — Copper  pyrites,  (has  been  mined;;  magnetio  iron  pyrites. 

Coventry. — Manganese  spar. 

Craftsbitit. — Mica  in  concentric  balls. 

DlTMMERSTON. — Rutilc. 

Fletcher. — Pyrites,  octahedral  iron,  acicular  tourmaline. 

Grafton. — ^The  steatite  quarry  referred  to  Grafton  is  properly  in  Athena. 

GuiLroRD. — Scapolite. 

Habtfobd. — Calcite,  pyrites  I  kyanite  in  mica  slata 

Ibasbubgh.—  Rhodonite,  psilomelane. 

Jat. — Ohromie  iron,  serpentine,  picrosmine,  amiauthusw 

Lowell. — Picrosmine,  amianthus. 

Mablboro. — Rhomb  spar,  steatite,  garnet,  magnetic  iron. 

BfENDON. — Octahedral  Iron  Ore. 

MiDDLEBURY. — ZirCOU. 

Middlesex. — Rutile  1  (exhausted). 
MoNKTON. — Pyroltuite,  brown  iron  ore. 
MoflBTowN.— Smoifcjf  quartz  I  steatite,  talc,  wad,  mtile. 
MoBBiSTowN. — Argentiferous  galena. 
MovNT  Holly. — Asbestus,  chlorite. 

N»w  Pane. — Olassy  and  abesti/orm  actinolite,  steatite,  green  quartn,  (called  ehfyso- 
phrmse  at  the  locality),  chalcedony,  drusy  quartz,  garnet,  chromic  iron,  rhomb  9par. 
NoBWiGH. — ActinoliJte,fef(Upar,  orotnt  spar  in  tale. 
PmaroBD. — Brown  iron  ore,  manganese  ores. 

Plymouth. — Spathic  iron,  magnetic  and  specular  iron,  both  in  octahedral  er3rslalt. 
Plymtton. — ^Massive  hornblende. 

pDTirET.— Floor,  brown  iron  ore,  nUUe,  and  xoisite  in  bouldem 
Reading. — Olassy  actinolite  in  talc. 
R«AD6BORo'. — Glassy  actinolite,  steatite. 

Rippe«. — Brown  iron  ore,  augite  in  boulders,  octahedral  iron  pjrrites. 
RooHBBTER. — Rutile,  specular  iron  cryst.,  magnetic  iron,  in  chlorite  statei 
Roxbubt.~2>o/oiim<«,  teUc,  serpentine,  asbestus, 
SALnBUBY. — Brown  iron  or& 
Sbabok. — Quartz  crystals,  kyanite. 
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C<mpontion.—(&e,  ftn j^P-f-JFe  F;   f'e'P+Fe  F,  RamroelBberg.      AnalyMi:  1. 
Fachs,  (J.  £  pr.  Ch.  xviii,  499) ;  2,  Rammelsberg,  (4th  Supp.  247) : 
P  i'e  Sn  F  Fe  Bi 

85*60         85*44         20*84         8*18         4-76         0*68,  Fuchs. 
80*88        41*42        23*25        6*00=100,  Rammelsberg. 
B.B.  decrepitatee,  and  finally  melts  to  a  bluish-black  glass,   attracted  by  tki 
magnet 
Tiiis  mineral  was  met  with  near  Zwiesel  in  Bavaria,  imbedded  in  granite. 

P7R0M0RFHITE.  Phosphate  of  Lead.  Braunbleien,  Orfinbleierz,  Wem  and  Btf. 
Traubenblei,  Haus,  Bnntbleierz.  Nussierite,  Danhau9er.  Polysphjerite.  m- 
esite,  BewL 

Hexagonal.      0  :  1=139°  38' ;  a=0-7362.    Observed  pUuMB, 

0,  /,  i2, 1,  2,  4,  22, 

0  :  4=106°  23'.  0  :  22=124°  11'.     1  :  l(pyr.)=142°13'. 

O  :  2=120°  28^  /  :  i2=150°.  / :  22=135^  46'. 

Oleayage :  /  and  1  in  traces,  /  commonly  striated  horizontaDj. 
Often  globular,  (Polysphserite),  reniform,  and  botryoidaJ,  wifii 
a  columnar  stmcture ;  also  fibrous  and  granular. 

H.=3-5 — L  G.= 6-5871— 7048.  Lustre  resinous.  CWor 
green,  yellow,  and  brown,  of  different  shades,  sometimes  fine 
orange-yellow,  owin^  to  an  intennixture  with  chromate  of  leid. 
StresJc  white,  sometimes  yellowish.  Subtransparent — subtrazis- 
lucent.     Fracture  subconcnoidal,  uneven.    Brittle. 

GomtHmtion. — ^Essentially  l^b'P-f  IP^  CI,  Ca  F  nsnally  replacing  some  of  the  F^ 

01,  ana  arsenic  acid  some  of  the  phosphoric  acid.  Analyses :  1-6,  Kerstcn,  (Sehv. 
J.  Izli,  1,  and  Pogg.  zzvi,  489);  6,  7,  Lorch,  (Ann.  Ch.  u.  Pharm.  xIt,  828): 

Pb*  PbCl    CaF      Ca* 

1.  Freiberg,  brawn,  77*02  10*84 

2.  Mies,  brown,                   81*66  10*64 
8.      "           "  cryst.            89*27  9*66 

4.  Bleistadt,  brown  crytt,,  89*17       9*92 

5.  PouUaouen,  eryst,        89*91     10*09 

6.  Blei8tadt,6rown  cryt*.,  87*88     10*28 

7.  "  "  8842       9*57 
B.B.  on  charcoal,  melts  without  addition,  and  the  globule  on  cooling  assmDff  i 

polyhedral  form,  and  a  dark  color;  in  the  reducing  flame,  becomee  bluifh.  Dift- 
solves  readily  in  heated  nitric  acid. 

Pyromor|)hite  occurs  principally  in  veins,  and  acompanies  other  ores  of  lead. 

Fine  specimens  occur  at  Leadhills  and  Wanlockhead;  and  Poullaonen  and  Hn«l- 
ffoct  in  Brittany;  at  Zschopau  and  other  places  in  Saxony;  at  Przibram.  Mi€*, 
^fietite,  brown  variety),  and  Bleistadt,  in  Bohemia ;  and  at  Sonnenwirbel  near 
Freiberg;  Clausthal  in  the  Hartz;  in  fine  crystals  at  Nassau;  Beresof  in  Siberia; 
Cornwall  and  Wicklow  in  Ireland. 

Pyromorphite  has  been  found  in  good  specimens  at  the  Perkiomen  lead  min«. 
near  Philadelphia,  and  very  fine  at  Phcnixville  ;  also  in  Maine,  at  Lubec  and  Lenox  ; 
in  New  York,  a  mile  south  of  Sing  Sing ;  sparingly  at  Southampton,  Maasacbitfetts. 
and  Bristol,  Conn. ;  in  good  crystallizations  oi  bright  green  and  gray  colon,  io 
Davidson  Co.,  N.  C. 

Named  from  np^Jire,  itopi^n,  form,  alluding  to  the  crystalline  form  the  globule  as- 
sumes on  cooling.     This  species  passes  into  the  following. 

Nusnierite  is  conpidcred  by  Dufrenoy  an  impure  pyromorphite,  containing  sonw 
arsenate  of  lead.     It  is  from  Nussi^re,  Dep.  of  Rhone,'  France. 

Altered  Forms,— Occurs  altered  to  Galena,  (PbS),  Calamine,  (2n*§i-|-14fi\  Cal- 
cite,  and  Limonite ;  to  Galena,  probably  through  the  action  of  sulphuretted  hydro- 
gen. 


1*09 

11-05=100,  Kersten. 

0*26 

7*46=100,         " 

0*22 

0*85=100, 

0*14 

0-77=100,         " 

=100. 

0*07 

0*86,  tVP0*77=r9O-Sl,L. 

0*20 

1*58,    "   0*50=10O-27.  L 
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O08HSN. — Lithia  mica,  cUHte,  $po<hmene  I  blue  and  green  Untrtnalinef  beryl,  t4>inte, 
smoky  quartz,  columbite,  tin  ore,  ^ena.  |- 

Greenfield,  (in  sandstone  <piarry,  half  mile  east  of  village). — Allopbane,  white 
and  greenish. 

Hatfield. — JBeatnf  Spar,  yellow  quartz  crystals,  galena,  blende,  copper  pyrites. 

Hawlet. — Mieaeeoue  inm,  massiye  pyrites,  magnetic  iron,  zoisite. 

Heath. — Pyritet,  zdeite, 

Hinsdale.— Brown  iron  ore,  apatite,  zoisite. 

HuBBABDSTON. — McuHve  pyritee, 

liANOASTEB. —JTyam^tf,  chtattolite  I  apatite,  staurotide,  pinite,  andalusite. 

Lee. — TremolUe!  ephene  !  (east  part). 

Lenox. — Brown  hematite,  ffibbeite,  (f) 

Leveeett.— Heavy  spar,  galena,  blende,  copper  pyrites. 

Letden.— Zotn/0,  rutile, 

Lfttleton. — Spinel,  scapolite,  apatite. 

Ltnnfield. — ^Magnesite  on  serpentine. 

Martha's  Vineyard. — ^Brown  iron  ore,  amber,  selenite,  radiated  pyrites. 

Mendon. — Mica  I  chlorite. 

Middlefield. — Olatey  aeiinolite,  rhomb  epar,  steatite,  terpentine,  feldepar,  drusy 
quartz,  apatite,  zoisite,  nacrite,  chalcedony,  tale  ! 

Milbury. —  Veimiculite, 

Montague. —Specular  iron. 

Newbuby. — Serpentine,  chrysolite,  epidote,  mateive  garnet,  carbonate  of  iron. 

Nbwburyfort. — Sepentine,  nemalite,  uranite. 

New  Braintree. — Black  tourmaline. 

Norwich. — Apatite  I  black  tourmaline,  beryl,  epodumenel  triphyline  (alte  red; 
blende,  quartz  crystals. 

Palmer,  (Three  Rivers). — Feldspar,  prehnite,  calc  spar. 

PsLUAiL — Aabeetue,  serpentine,  quartz  crystals,  beryl,  molybdenite,  green  komstone. 

Plainfibld. — Oummingtonite,  pyrolusite,  rhodonite, 

Richmond. — Brovm  iron  ore,  gibbsite  I 

RowE.— Epidote,  talc 

Sodth  Roy  ALSTON. — Beryl  I !  (now  obtained  T^th  great  difficulty),  mtca  /  /  feld- 
spar! ilmenite,  allanite.  Four  iniles  beyond  old  loc,  on  farm  of  Solomon  Hey  wood, 
mica  I  beryl  I  feldspar  I 

RussEL. — Schiller  spar  (diallagef)  mica,  serpentine,  beryl,  galena,  copper  pyrites. 

Sauqus. — Porphyry. 

Sheffield. — Asbestus,  pyrites,  native  alum,  pyrolusite. 

Shelburne,— Rutile. 

Shutesbuby,  (east  of  Locke's  Pond). — Molybdenite, 

Southampton. — Galena,  white  lead  ore,  angle8ite,molybdate  of  lead,  fluor,  heavy 
spar,  copper  and  iron  pyrites,  blende,  corneous  lead,  pyromorphite. 

^^n.KLisQ,Spodumene,  ehiastolite,  ^Mthic  iron,  mispickel,  blende,  galena,  iron  and 
copper  pyrites. 

ttroNEHAM.  —Nephrite, 

Sturbridge. — Graphite,  garnet,  apatite,  bog  ore. 

Taunton,  (one  mile  southV — Paracolumbite. 

Turner's  Falls,  (Conn.  Kiver.)— Copper  pyrites,  prehnite,  chlorite,  ehlorophcriie, 
spathic  iron,  green  malachite,  magnetic  iron  sand,  anthracite. 

Ttringham. — Pyroxene,  scapolite. 

Uxbridge. — Argentiferous  galena. 

Warwick. — Massive  aamet,  black  tourmaline,  magnetic  iron,  beryl,  epidote. 

WAgHiNGTON. — Graphite. 

Westfield. — Schiller  spar,  (diallage),  serpentine,  stetUite,  kyanite,  scapolite, 
•otinolite. 

WasTFORD. — Andalusite  t 

West  Hampton.— Galena,  argentine,  pseudomorphous  quarts. 

West  Springfield. — Prehnite,  ankerite,  s^tin  spar,  celestine,  bituminous  coaL 

West  SvocKBRiDQm.— -Hematite,  fibrous  pyrolusite,  spathic  iron. 

Whately. — Native  copper,  galena. 

Williamsburg. — Zoisite,  pseudomorphous  quartz,  apatite,  rose  and  smoky  quartz, 
galena,  pyrolusite,  copper  pyrites. 
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Pltmouth. — Galena,  heulandite,  fluor. 

RoABiNQ  Bbook,  (Cheshire]! — Datholite  t  cale  spar,  prehnite,  saponite. 

Rkadino,  (near  the  line  of  Danbury). — Pyroxene,  garnet 

RoxBUBT. — Massive  spathic  iron,  blende. 

Salisbubt. — Brown  iron  ore,  ochery  'iron y  pyrolimte,  triplite. 

Satbbook. — Molybdenite^  stilbite,  plumbago. 

SiicsBUBT. — Copper  glance,  green  malachite. 

SouTHBUBY. — Rose  quartz,  laumontite,  prehnite,  calo  spar,  heavy  spar. 

SouTHiNQTON. — Heavy  spar,  datholite,  asteriated  quartz  crystals. 

Stafkobd. — Massive  pyrites. 

Stoninoton. — Stilbite  and  chahazite  on  gneiss. 

Thatchebsville,  (near  Bridgeport). — ^Stilbite  on  gneiss,  babingtonitef 

Tolland. — Staurotide,  massive  pyrites. 

Tbumbull  and  Monboe. — Ghlorophane,  topaz^  beryl^  diaspore,  magnetic  pyrites, 
iron  pyrites,  tungstate  of  lime,  wolfram,  (pseudomorph  of  tungsten),  rutile,  native 
bismuth,  tungstic  acid,  spathic  iron,  mispickel,  argentiferous  galena,  blende,  scapo- 
lite,  tourmaline,  garnet,  albite,  augite,  graphic  tellurium,  (?)  margarodite, 

WASHiNaxoM. — Triplite,  ilmenite  I  (Washingtonite  of  Shepard),  diallogite,  natrolite, 
andaluBite  (New  Preston),  kyanite. 

Watbbtown,  near  the  Naugatuck. — White  sahlite,  monazite. 

West  Fabms. — Asbestus. 

WiNOHESTEB  and  Wilton. — Asbestus,  garnet. 

NEW  YORK. 

ALBANY  CO. — Coetman*8  Landtno. — Epsom  salt. 
Guildebland. — Petroleum^ 
Watebvliet. —  Quartz  crystals. 

ALLEGANY  CO,— Cuba.— Petroleum, 

CATTARAUGUS  CO.— Fbeedom.— P<rtro/«*m. 

CAYUGA  CO.— AuBUBN.— Fluor,  epsom  salt. 
Cavuoa  Lake. — Sulphur. 
Ludlowvillb. — ^Epsom  salt. 
Spbinoville. — Nitrogen  springs. 

Cn ATAUQUE  CO.—Fbedonia.— Pe/ro/ewm,  carburetted  hydrogen, 
Laona. — Petroleum. 

COLUMBIA  CO. — Ancbam  Lead  Mine. — Galena,  blende,  copper  pyrites,  heavy 
epar. 

Austeblitz. — Earthy  manganese,  molybdate  of  lead,  copper  mica. 
Hudson. — Selenite  I 
Lebanon. — Nitrogen  spring. 

DUCHESS  CO.— DovEB.— (?am<?<  (Foss  ore  bed). 

Fisiikill. — Graphite,  green  actinolite  I  talc,  hydrous  antbophyllite. 

Bhinebeck. — Granular  epidote. 

Union  Vale. — Oibbsite,  (at  Clove  mine). 

Ahenia. — Brown  hematite. 

ESSEX  CO. — Alexandbia. — Kirby*s  graphite  mine,  graphite,  pyroxene,  scapolite, 
■phene. 

Cbown  Point. — Apatite,  (eupyrchroite  of  Emmons),  brown  tourmaline!  in  the 
apatite,  chlorite,  quartz  crystals,  pink  and  blue  calcite,  pyrites ;  a  short  distance 
aonth  of  J.  C.  Hammond's  house,  garnet,  scapolite,  copper  pyrites,  aventurine  feld- 
spar, zircon  ;  magnetic  iron  (Peru). 

Lewis. — Tabular  spar,  colophonite,  garnet,  labradarite, 

Lono  Pond. — Apatite,  garnet,  pyroxene,  idocrase,  coccolite  t !  scapolite,  magnetio 
iron  ore,  blue  cale  spar. 


40t  PBKJKiniVK    MUC^AUOST, 

Yellow,  of  different  shades ;  often  graTish.    l>anshiccBCL 
lure  uneven  and  splintery  across  the  pnsm. 

OM«jw>n#fai«.~}i[g^-f  MgFssPtKwphone  Mid  4^-r2,  migami  37 -M, 

AnalY«i»  bv  Foeluw  ."Schweur.  J.  rrrin,  i69,  reriKd  by  Fiii  inniiNi  ty 
■MltUdf^.  v-^AB.  d«r  Ph.  iL  CbT  bdr,  i^l  aad  40^  and  ^'SoppL  p.  I«s7: 

&  iOn^l  46^  4<«f         rSS         P  ^-M^sl^-tl.  1 

SLK  fuM»  villi  diftiohr.  a]oa«»  W  a  dark  frmiiMfc  griy  gf—  :  witk  a 
•f  y>nwph9tu»  diaaotY«»  rtadilj,  «ad  fona*  a  c^IocUh  p«ArL  Szcrxc:  « 
MM  ftBtl^  bMMled*  «voIr«i  friMi  itt  pawdcT  fiiiB  ■  •€  kv^lrQAnacxtf  fteiiL 

Tte  nurv  jy«iiw  i»e<cr«  U  tk«  Talkj  oi  HnilnByratiin,   aiCttr  'V^r&i 


KVH>'IXS»iL«»iJt  ¥^»<riin  Pfc*nnarogU>  BnailSk,  XiJn.  Ann.  C2.  te.  S 

Mft^re.  widi  cl«ftirage  in  one  dirwtioB. 
H.=5 — »?.     G.=i-5i.    Lustre  waxj.    Color  iSrty-wiifie  tt 
er^veilow.     Rittl^L 

Cm  Aj:  Id  in 

1.  :»-±)  15^  5»-«I  1*13     i«ii.'*«»^»4»ft-4C 

a.  :)0-M  U*4l  5b-4tf  V:W  1*^.  ioooL    >r3=l*«< 

KBw  iiiiiiiHbi«i»  but  b«Kom«»  craj.     Jidfbrvis  tii«  r<HM.tiu]i  of  ara«iiie.  And  m  a 
9«i»  with  juur  «p«r.     Wb^ily  Miubitt  in  nirrrc  ^-'.d. 

i.V!vuf»  ^  Looi^biuiaay^XA   jx  :j^w<suttii,   wiui  ^a    jpj  of  .pon    And    .rraaujAr 

LaZIT'-IT^     A^ur?tu,  P.    Azarvsion^i.    Z~ir»)us  iiraospOAce  ti  li-^nna  tea 

-^^ —  ed   i:rire,     ?r«Br,    V-^r 
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NEW  YORK  CO.— Corlaxb's  Hook.— Apatite. 

KiNGBBRiDOB. — TrwnoHte,  pytoxene,  mica,  tourmaline,  pjrites,  rutile. 

Haklkk, — ^Epidote,  apophyllite,  stilbite,  tourmaline,  vivianite,  lamellar  feldspar, 
miea. 

Nbw  York.-— iS^en/tne,  amianthus,  actinolite,  te^Qi pyroxene,  hydrous  anthophyl- 
liia,  garnet,  staorotide,  molybdenite,  graphite. 

NIAQARA  CO.— LEWi8TON.--JFjp«om  %alU 

liOOKPORT. — Gelestine,  ealc  spar,  seUnite,  anhydrite,  Jluor,  pearl  spar,  blende, 

Niagara  Falls. — Cole  spar,  fluor,  blende. 

ONEIDA  CO. — BooNViLLE. — Cole  spar,  tabular  spar,  eoceolite, 
Climton. — Blende,  lenticular  argillaceous  iron  ore;  in  rocks  of  the  Clinton  Group, 
strontianite,  celestine,  the  former  covering  the  latter. 

ONONDAGA  CO,— CiMiJ.\x%.^8elenite  and  fibrous  yypsunu 
Manlius. — Oypsum  and  fluor. 
Stbacubb. — Serpentine,  celestine. 

ORANGE  CO. — Cornwall. — Zircon,  chondrodite,  hornblende,  spinel,  maeeivefeld- 
epar,  fibrous  epidote,  hudsonite,  ilmenite,  serpentine,  boltonite. 

Deer  Park. — Cryst,  pyrites,  galena. 

Monroe. — Mica!  sphenel  aarn<»^,  colophonite,  epidote,  chondrodite,  allanite,  bu- 
eholzite,  brown  spar,  boltonite,  spinel,  hornblen<le,  talc,  ilmenite,  magnetic  pyrites, 
common  pyrites,  chromic  iron,  grajphite. 

At  Wilks  and  O'Neil  Mine  m  Monroe. — ^Aragonite,  magnetite,  dimagnetite 
(pseud  f ),  jenkinsite. 

At  Two  Ponds  in  Monroe. — Pyroxene  !  chondrodite,  hornblende,  seapolite  I  zircon, 
gphene,  apatite. 

At  Greenwood  Furnace  in  Monroe. — Chrondrodite,  pyroxene  I  mica,  hornblende, 
epinel,  seapolite,  biotitel  ilmenite. 

At  Forest  of  Dean. — Pyroxene,  spinel,  zircon,  seapolite,  hornblende,  boltonite. 

Town  of  Warwick. 

Warwick  Village. — Spinel,  zircon,  serpentine  I  brown  spar,  pyroxene  I  hornblende! 
pseudomorphous  steatite,  feldepar  I  (Rock  Hill),  ilmenite,  clintonite,  tourmaline,  (R. 
H.),  rutile,  sphene,  molybdenite,  mispickel,  white  iron  pyrites,  common  pyrites, 
yellow  iron  sinter. 

Ajfrrr.— /S/>tn«/,  garnet,  seapolite,  hornblende,  idocrase,  epidote  I  clintonite  I  magnetic 
iron  I  tourmali7ie,wtiTwickite,  apatite,  chondrodite,  ilmemUi,  tale  I  pyroxene  !  rutile, 
tireon,  corundum,  feldspar,  sphoue,  calc  spar,  serpentine,  schiller  spar.(f) 

E^enville. — Apatite,  chondrodite  I  hair  brown  hornblende  I  tremolite,  spinel,  tour- 
maline, warwickite,  pyroxene,  sphene,  mica,  feldspar,  mispickel,  orpimcnt,  rutile,  il- 
menite, scorodite,  copper  pyrites. 

West  Point. — Feldspar,  mica,  seapolite,  sphene,  hornblende,  allanite. 

PUTNAM  CO. — Carmel,  (Brown's  quarry).- Anthophyllite,  schiller  spar,  (f)  or- 
piment,  mispickeL 

Cold  Spring. — Chabaute,  mica,  sphene. 

Patterson. —  White  pyroxene  I  calc  spar,  asbestus,  tremolite,  dolomite,  massive  py- 
rites. 

PuiLLiPSTOWN. — Tremolite,  amianthus,  serpentine,  sphene,  diopside,  green  croeolite, 
hornblende,  seapolite,  stilbite,  mica,  laumontite,  gurhofite,  calc  spar,  magnetic  iron, 
chromic  iron. 

PuiLLips  Ore  Bed. — Hyalite,  aetinolite,  massive  pyrites, 

RENS8ELAER  CO.— Hoosic— Nitrogen  springs. 
Lansingburgh. — Epsom  salt,  quartz  crystals,  iron  pyrites, 
Troy. — Quartz  crystals,  iron  pyrites,  selenite. 

RICHMOND  CO. — Rossville.— Lignite,  cryst.  pyrites. 

Quarantine. — Asbestus,  amianthus,  arngonite,  dolomite,  gurhofite,  bmcite,  serpen- 
tine, teUe. 


486  BUFPLEMENT. 

ROCKLAND  CO.— Caldwell. —Coic  <par/ 
Grassy  Point. — Serpentine,  actinolite. 
Haverstbaw. — Hornblende, 

Ladentown. — Zircon,  red  copper  ore,  green  malachite. 

PiEBMONT. — ^Datholite,  stilbite,  apophyllite,  stellite,    prehnite,  thomsonite^  ok 
spar. 
Stony  Point. — Kerolite,  lamellar  hornblende,  asbestua.- 

ST.  LAWRENCE  CO.— Canton.— i/iM«*iw;»yrt<tf«,  ealc  fpar,  brown  toarmiliM. 
sphenCf  serpentine^  talc,  rensselaerite^  pyroxene,  specnlar  iron,  copper  pyriteib 

Dekalb.  —Hornblende,  heavy  spar,  fiuor^  tremolite,  taumuiiine,  blende,  grtpUte. 
pyroxene,  quartz  (spongy),  serpentine. 

Edwards. — Brown  ana  silvery  miea!  scapolite,  apatite,  quartz  crystals,  aetiai^ti, 
tremolite,  specular  iron,  serpentine,  magnetite. 

Fine. — Black  mica,  hornblende. 

Fowler. — Heavy  spar,  qnarU  crystals !  neeular  iron,  blende,  galena,  tremoiit*, 
chalcedony,  bog  ore,  satin  spar^  (assoc.  with  serpentine),  iron  and  copper  pjntM, 
actinolite,  refisselaerite,  (near  Somerville). 

Gouverneur.  —  Cale  spar  !  serpentine  !  hornblende  I  seapolite  !  ortkoelase,  t/onawtr 
line!  idocrase,  (one  mile  south  of  G.),  pyroxene,  apatite,  re^tsselaerite,  serpentiR 
sphene,  iluor,  heavy  spar  (farm  of  Judge  I)odge),  black  snicn,  phlogopite,  trtmoSk! 
asbestus,  specular  iron,  graphite,  idocrase ;  (near  Somerville  in  serpentine),  ifi^d, 
houghite,  seapolite,  phlogopite,  dolomite ;  three  quarters  of  a  mile  west  of  Soa»- 
ville,  chondrodite,  spinel;  two  miles  north  of  Somerville,  apatite,  pyrite& 

Hammond. — Apatite  I  zircon  I  (farm  of  Mr.  Hardy),  orthoelase,  parpttsite,  hesTT 
spar,  pyrites,  purple  fluor,  dolomite. 

Hermon. — Quartz  crystals,  specular  iron,  spathic  iron,  pargasite,  pyroxene,  scrprt- 
tine,  tourmaline,  bog  iron  ore. 

Maoomd. — ^Blende,  mica,  galena  (on  land  of  James  Averil),  ephene. 

Mineral  Point,  Morristown. — Fluor,  blende,  galena,  phiogopite,  (Pope's  lfiB*X 
heavy  spar. 

Ogdensburg. — Labradorite. 

Pitcairn. — ^Satin  spar,  associated  with  serpentine. 

Potsdam. — Hornblende! — eight  miles  from  Potsdam  on  road  to  Pieirepont, /"M- 
spar,  tourmaline,  black  mica,  hornblende. 

Ro:4.siE,  (Iron  Mines). — Heavy  spar,  specular  iron,  corralloidal  araffonite  in  mioei 
near  Somerville,  limonite,  quartz,  (sometimes  stalactitic  at  Parish  iron  mint). 
pyrites,  pearl  spar. 

RossiE  Lead  Mine. — Calc  spar,  galena,  pyrites,  celestine,  copper  pyrites,  sp&tkie 
iron  !  white  lead  ore,  anglesite. 

Elsewhere  in  RossiE. — Calc  spar,  heavy  spar,  quartz  crystals,  chondrodite  (netr 
Yellow  Lake),  feldspar  !  pargasite  !  apatite,  pyroxene,  hornblende,  sphene,  nreos, 
mica,  fluor,  serpentine,  automolite,  pearl  spar,  graphite. 

RussEL. — Pargasite,  specular  iron,  quartz  (dodec.),calcite,  serpentine,  reniwelaeriU. 
magnetite. 

SARATOGA  CO. — Greenfield. — Chry sober yl !  garnet,  tourmeUine  !  fnica,JeUiMfST, 
apatite,  graphite,  aragouite,  (in  iron  mines). 

SCOHARIE  CO.— -Ball's.  Cave,  and  others.— Calc  spar,  stalactites. 
Carlisle. — Fibrous  sulphate  of  baryta,  cryst.  and  Jib.  carbonate  of  lime, 
Scoharie. — Fibrous  celestine,  strontianite)  cry sL  pyrites  ! 

SEiVECA  CO. — Canooa. — Nitrogen  springs, 

SULLIVAN  CO.— Wurtzboro'.— Crt/ena,  blende,  pyrites,  copper  pyrites. 

ULSTER  CO.— Ellen  ville.— (?a/<rna,  blende,  fopofr  f)vrt7*# .'  ouariz,  brockite, 
Marbletown.— Pyrites.  **,  «^w«« 

WARREN  CO.— Caldwell.— Jlfti^Mi.*-  feldspar. 
^uv&TiLK.— Pyrites,  tourmaline,  rutile,  copper  pyrites. 
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Diamond  Iale,  (Lake  George.)--Ca/c  tpaty  quartz  ery$tal8. 

Glenn's  Falls. — Rhomb  spar. 

JoHNSBURO. — Fluor !  zircon  I !  graphite^  terpentine^  pyrites. 

WASHINGTON  CO.— Foet  A}fn.— Graphite.  * 
Granville. — Lamellar  pyroxene,  massive  feldspar,  epidote. 

WAYNE  CO.— WoLCoiT.— -iTtfavy  spar. 

WESTCHESTER  CO.  Anthony's  I^oajl— Apatite,  pyrites,  ealcite  I  in  very  large 
tabular  crystals,  grouped  and  sometimes  incrusted  with  drusy  quartz. 

Davenport's  Neck. — Serpentine^  garnet,  sphene. 

Eastodester. — Blende,  copper  and  iron  pyrites,  dolomite. 

Hastings. — Tremolite,  white  pyroxene. 

New  Rochelle. — Serpentine,  orucite,  quartz,  mica,  tremolite,  garnet. 

Pekkskill. — Mica,  feldspar,  hornblende,  stilbite. 

Rtb. — Serpentine,  chlorite,  black  tourmaline,  tremolite,  kerolite. 

SiNOSXNO. — Pyroxene,  tremolite,  iron  pyritee,  copper  pyrites,  beryl,  azurite,  green 
malachite,  white  lead  ore,  pyromorphite,  anglesite,  vauquelinite,  galena,  native 
aflyer. 

Wbst  Farms.— Apatite,  tremolite,  garnet,  stilbite,  heulandite,  chabazite,  epidote, 
^hene. 

ToNKERS. — Tremolite,  apatite,  calc  spar,  analcime,  pyrites,  tourmaline. 

Torktown. — Sillimanite,  monazite,  magnetic  iron. 

NEW  JERSEY. 

% 

Andover  Iron  Mine.  (Sussex  Co). — Willemibe,  brown  garnet. 

Allentown,  (Monmouth  Co.) — Vivianite. 

Bblville. — Copper  mines. 

Bergen. — Calc  »par,  datholite,  thomsonite,  pectolite  (called  stellite),  analeime,  apo- 
phyllite,  prehnite,  sphene,  stilbite,  natroUte,  heulandite,  laumontite,  chabazite,  py- 
rites, pseudomorphous  steatite  imitative  of  apophyllite. 

Brunswick. — Copper  mines ;  native  copper,  malachite,  mountain  leather. 

Bryam. — Chondrodite. 

Cantwell's  Bridge,  Newcastle  Co.,  three  miles  west. — Vivianite. 

Danville,  (Jemmy  Jump  Ridge). — Graphite,  chondrodite,  augite,  mica. 

Flemington. — Copper  mines. 

Frankfort. — Serpentine, 

Franklin  and  Sterling. — Spinel  I  garnet  t  rhodonite  1  mllemite !  franklinite  I  red 
mnc  ore  I  dysluite  I  hornblende,  tremolite,  chondrodite,  white  scapolite,  black  tourma- 
line,  epidote,  pink  calc  spar,  mica,  actinolite,  augite,  sahlite,  coccolite,  asbestus, 
jeffertonite  (augite),  calamine,  graphite,  fluor,  beryl,  galena,  serpentine,  honey-col- 
ored sphene,  quartz,  chalcedony,  amethyst,  zircon,  molydenite,  vivianite.  Also 
alaerite  in  gran,  limestone.  The  zinc  ores  and  franklinite,  especially  at  Sterling 
Hill  in  Sterling,  the  jeffersonite  at  Mine  Hill,  in  Franklin. 

Franklin  and  Warwick  Mts. — Pyrites. 

Greenbrook. — Copper  mines. 

Grioqstown. — Copper  mines. 

Hamburoil — One  mile  north,  spinel  I,  tourmaline  1,  phlogopite,  hornblende,  dse., 
iimonite,  specular  iron. 

HoBOKEN. — Serpentine,  brucitet  nernalite  (or  fibrous  brucite),  aragonite,  dolomite. 

Hurdstown. — Apatite,  magnetic  pyrites,  magnetite. 

Imlettown. — Vivianite. 

Lock  wood. — Graphite,  chondrodite,  talc,  augite,  quartz,  green  spinel. 

MoNTViLLE,  Morns  Co. — Serpentine,  chrysotile. 

MuLLicA  Hill,  Gloucester  Co. —  Vivianite  lining  belemnitcs  and  other  fossils. 

Newton. — Spinel,  blue  and  white  corundum,  (exhausted),  mica,  idocrase,  horn- 
blende, tourmaline,  scapolite,  rutile,  pyrites,  talc,  calc  spar,  heavy  spar,  pseudomor- 
phous steatite. 

Patterson. — Datholite. 
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|}    ^  Schutlbe's  Mom.^-Oreen  malAchit^,  red  copper  ore,  natire  copper,  dbjpMrfb 

9ouKmriLLM.^Bsd copper  ore,  native  copper,  cUywoeoiU,  groea  moierhiU,  hitHMfi, 
(two  miles  to  the  nortneaet). 
QrAKTA.^CkondrodiU  I  tpinel,  sapphire,  green  tele,  grepliite,  epidoU^  iiyti 
SocKiHUVVT,  on  the  Morris  csnaC— Broim  apaHto  in  mngBeUe  pjrttea. 
TEKirrov. — Zircon,  amber,  lignite. 

Vkesox. — Oreen  tpind,  ckondrodiU,  red  aapphire,  hormhUmdt,  pjfriim,  fkloftp^ 
graphite,  limoniie,  mtile,  epheoe,  ilmeoite,  sroon,  floor,  merganteL 
WooDBUooB.— Copper  mine. 

Note.— From  Amity,  N.  Y.,  to  Andorer,  N.  J.,  a  distanee  of  about  tkirty  Biki 
the  ooteroDping  limestone,  at  different  points,  affords  more  or  leas  of  tiM 
enumerated  as  occorring  at  Franklin.     (See  GeoL  Rep.  oa  N.  J.,  bj  H.  D. 

PEXySYLVAXU. 

ADAMS  CO. — Ra^piNo.— Molybdenite  in  quarts,  areony  magaetie  iroa  < 

BERKS  CO.— At  JoNBB*8  Mwas,  near  MoBOAarowv,  grtem  mmimekUel 
chryeocoUal,  oct.  and  dodec  magnetic  iron,  iron  pyritea*  copper  pyrites 
miles  to  the  northeast,  graphite,  sphene  ;  at  Steel's  Minea,  oetmiodrml  mmd  mm 
iron  ore,  coccolite. 

BUCK'S  CO.—Opposite  Sew  Hope,  tourmaline  J;  near  Attleboro',  at  YaasM- 
dale's  limestone  quarry,  Maklite,  scapolite,  sphene,  green  coeeolitc,  grapbHe,  gMi 


CARBON  CO.— At  Mauch  Chunk,  crtftL  ironpyriUe,  selenite. 

CHESTER  CO. — BimMiNOHAM.— Kerolite,  amethyst,  quartz  crjwt,^  aerpentiac 

K  Bradpoed.— On  Minorcus  Hill,  green,  blue  and  gray  kyaniu,  apatite,  allaaito; 
on  A.  Taylor's  /arm,  sphene,  crjrst.  ^smoky  quartz;  on  the  fisrms  of  E.  Jones, &. 
Price,  L.  Sharpless,  and  S.  Entrikin,  amethyst;  near  Strode's  mill,  nb nstnii,  lay t 
site,  marmolite,  garnet ;  near  T.  Hoope's  saw  mill,  epidote,  aehetiua;  on  Osbon'i 
Hill,  sphene,  manganesian  garnet,  wad,  tourmaline,  actinolite,  antbophyllite,  M- 
spar,  fetid  calcite ;  near  the  Black  Horse  Inn,  rutile. 

W.  BaADPoao.— Near  A.  Jackson's  limestone  quarry,  green  k^foniu,  rutile,  8esp»* 
lite,  iron  pyrites ;  near  Marshall's  mill,  chromic  iron,  serpentine ;  at  Poor  Hooit 
(limestone)  quarry,  (called  also  Baldwin's),  four  miles  north  of  Union TiUe,  and  az 
west  of  Westcheater,  rutile  I  in  brillisnt  scicular  crystals ;  cryst.  calc  spar,  ciyit 
dolomite,  zoisitc  in  quartz,  talc  in  implanted  crystals  on  dolomite,  cheeterlite!  (is 
fine  crystals  implanted  on  dolomite),  quartz  crystals. 

CucsTCR  Sprinos. — Gibbeite,  in  an  iron  mine;  near  Coven  try  rille,  in  ChrtsmsB't 
limestone  quarry,  augite,  sphene,  graphite,  zircon  !  in  iron  ore  about  half  a  mik 
from  the  village  on  French  Creek. 

WKiST  G0SIIK.X. — Amianthus,  asbestos,  precious  serpentine,  eellular  quartz,  jasper, 
chalcedony,  drusy  quartz,  chlorite,  marmolite,  dolomite,  cryaL  carb,  w^agnetia! 
chromic  iron  I  magnetic  iron ;  near  Westchester  Water  Works,  zoisite,  (rare,  bo( 
found  now). 

K Kin's  Iron  Mink  near  Knauertown.— /Yos-Zerrt,  pyroxene,  w^eiaxite,  mitaemm 
iron  ore,  aplome  1 1  actinolite,  yellow  octahedral pyrite;  copper  pyritee  in  tetrahe- 
drons, red  garnet !  malachite,  hornblende  (var.  byssolite). 

Kk.x.xct  Towifsuip. — Actinolite!  (rare  on  Gregg's  farm),  brown  tourmaline, bivwa 
mica,  <puio/0,  treuiolite,  scapolite,  aragonite;  at  Pearce's  paper  mill,  soiaite,  epi- 
dote, eunetone ;  on  R.  Lamborne's  farm,  chabazite  in  small  brownish  yellow  cryst- 
als, (rare),  zeolite ;  at  Oause's  comer,  epidote. 

Kmaukrtown. — North  of  Pughtown,  graphite,  sphene,  cryst  magnetic  iroa;  ia 
Chrismard's  Iron  Mine,  zircon. 

London  Orovk. — In  Jackson's  limestone  quarry,  yellow  Umnmalino  !  (rareV,  fiK 
tremolitc  ;  at  Pusey's  quarry,  ratilo,  tremolite. 

Nkw  Qardkn  Township.— At  Nevin's  limestone  quarry,  6roim  t&urwuUine  !  scapo- 
lite, brown  and  green  mica,  rutile,  aragonite,  kaolin. 


AMERlOAjy  LOOAUnES. 


l^KWLw, — See  TJDioaTille,  below. 

East  Marlboko. — Epidote,  and  neftrly  white  tourmaiin€,  (rare). 

0x90E.j>. — ^IroQ  pyrites,  garnets, 

KoiTiMOHAU, — At  Scott's  chrome  tmne,  chromic  iron^  foiiated  tale,  marmolite,  aer- 
f»eiitiae,  chalccKlony;  at  the  Magneaian  Quarry,  magnetite,  marmolite,  serpen- 
tine. 

pARELBBuao.  (in  townahip  of  Sadabury). — In  the  soil  for  seven  miles  along  the  val- 
ley, rutiie  I ;  northeast  of  the  village^  aroethyat,  tourmalinep  epidote,  (in  a  Donlder), 

PiWN. — Gam  eta,  figure  atone. 

PaNWSBtrnr  Towtcbbif, — On  Cephas  Clond'H  farm^  broten  ffameia  f ;  J.  Dilworth'a 
fiarm,  near  Pennaville»  mUa  1 1  (in  lix-aided  priaraa  from  one  quarter  to  aoTon  inohea 
acrossl;  at  HarTey'a  lime  quarry,  on  the  Brandy  wine,  ekondrwHta;  qtiarter  of  a 
mile  aoove  the  taat,  at  Wtn.  Burnett's  time  quarry,  aphene,  diopaide,  augite,  coc- 
eolite. 

PoKHrxviLLie, — In  Railroad  Tunnell,  peart  spar  (ezhauated]«  dolofmte,  yellow  blends^ 
iron  pyrites;  at  WTieatley'a  Mine,  p^romorphUe !  cerxmte i  cryat  quartz,  ^alena^ 
angletite  t  copper  pyrites,  heary  apar,  fiuor^  itul/enUe  t  calamine ,  ceraaine  t,  Tana- 
dinitel,  phosphate  of  copper,  cfiromate  of  lead 

PoTraTOWN,  near  French  Or.— {EiiRabeth  Mine). — Iron  pyritet !  (in  ootahedrona). 
copper  pyriiet,  magnetite,  dark  brown  ffamei^  molybdenite. 

UsfioprviLLK* — One  and  a  half  miles  northeast,  on  9erx>entin©  Barreoa,  corundum  / 
maasiTe  and  cryst  (often  in  loose  crystals  and  also  in  albite,  the  loose  crystals 
mofitLy  covereif  witli  a  thin  eoatirig  of  steatite,  sometimes  with  gibbeite),  talc> 
areen  tourmaline  (with  flat  or  pyramidal  temiinations),  li^niform  asbestua,  yellota 
beryl  irare).  serpentine,  brucite,  cAr&mie  iron,  quarts  crystals,  areen  qvartt,  actino- 
lite,  cHnochlore  in  cryst,  diallage,  granular  albite  (H.^^).  adiimria,  ollgoelaMe^  bab 
loyaite,  tnaroarite,  euphyltite,  nllanite,  htimatite,  chalcedony;  half  a  mile  southweat, 
on  T.  Webb  a  farm,  serpentine^  chromic  iron,  (mas.);  two  and  a  half  miles  south- 
west,  in  R.  Bailey's  lime  quarry*  fib.  tremolite,  muflsite;  kyanite,  margarodite ;  two 
miles  aouthweat,  at  Puaey  e  saw  mill^  tircon  (cryst.  small,  loose  in  the  eoil,  rare),  ru- 
Ule  ;  one  mile  aonth,  on  'the  farm  of  Baily  and  Brothers,  bright  gffiom  and  nearly 
white  tourmaline  I  (rare),  ortkoclaie  (chesterlite),  albite  t  (inacceaSiDle) ;  two  miles 
eaat«  near  Marlborough  meeting  house,  epidotef  (rare),  serpentine,  aciciilar  blaek 
tourmaline  in  white  quartz;  one  mile  west,  near  Logan's  quarry,  staurotido,  kya- 
nite,  yellow  tourmaline,  (rare) ;  at  Edward's  lime  quarry  near  the  last,  purple  fluor, 
rutiif  ;  four  mitea  west,  in  linientone  quarries  of  West  Marlborough^  near  Doe  EIt- 
er  Village,  acapolite,  rutiie,  tremolite. 

Wbsiviicstcs. — One  and  a  half  mile  north,  hydroma^nesite,  clinochlore,  brucite,  in 
aerpentine,  zircon,  two  miles  west;  one  and  a  half  mile  northwest,  pitch-black 
allanite;    KB.  intumescea  rery  readily  (O.  25) ;  S  m.  south,  clinochlore^  phloffopOe. 

WuxiBTOWN. — Magnetic  iron,  chromic  iron,  actinoUte. 


COLUMBIA  CO.^At  Webb'a  mine^  yellow  blende  in  ealc  apar;  near  Bloomburg, 
cryii  magnet  ie  iron. 

DAUPHIN  CO. — Near  H^mraeratown,  green  garnets,  cryat  smoky  quartz,  cryaL 
feldspar. 

DELAWARE  CO, — Aston.^ — Near  Village  Green,  amethyst,  corundum^  fmerylite, 
Btaurotide,  eillimanite,  bla(.*k  tourmaline,  pearl  mica,  asbeetus,  anthophyllite;  near 
l^aon'a  Mill,  garnet,  staurotide;  at  bead  of  Peter'a  Mill  Dam,  in  a  brook,  garnet 
reoembling  pyrope. 

BsmHtHQOAst. — At  Bullo<?k*s  quarry,  zircon,  bucholdte,  fibrolite,  naorite. 

CncsTaR. — Amethytt,  black  tourmaline;  in  Burk'e  quarry,  itffy/ /  /  black  tourm^ 
lin^n  fsldspar  !  manganeaian  garnet,  cryat,  pyrites ;  on  Cheater  Creek,  at  Carter^!, 
molybdenite,  molybdic  ochrs,  copper  pyrites,  tourmaline,  kaolin  ;  at  Little*a  quarry, 
brown  gamete,  tourmaline ;  near  Henries  quarriea,  amethyst  in  geodea. 

CxncHESTva. — Near  Trainees  Mill  Dam,  biaryl,  tourmaline,  cryat  fetdapar,  kaolin  ; 
on  W.  Eyre'a  Carm,  tourmaline  /  / 
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Occnn  at  Chondorf  and  Arasdorf,  near  Penig  in  Saxony,  where  it  is 
with  tourmaline  and  garnet  in  granite :  also  at  Arendal,  Norway. 
The  name  is  from  aftSXvst  6/tfii<,  and  Y**^t  angle, 

II£RDERIT£,  Haid.    Allogonit,  Breii, 

666  Trimetric.    1 :  I^IW  53',    O  :  li= 

51';  a  :  ft  :  o=0-6783 : 1 :  15971.  Obee 
planes  as  in  the  annexed  figure,  with  id 
4  and  6t. 

O  :  l=Ur  19'.  1  : 1  (mac.)  141^  11 
O  :  3=112°  35'.  1  : 1  (brach.)=116' 
O  :  |l=147^  30'.     O  :  Z=90^. 

Cleavage:  /interrupted.  Surfaces  /a: 
very  smooth,  and  delicatelj  lined  parall 

their  edge  of  intersection. 

H.=5.    G.= 2*985.    Lustre  vitreous,  inclining  to  silibresi] 

Streak  white.     Color  various  shades  of  yellowish  and  gree 

white.    Translucent    Fracture  small  conchoidal.     Very  br 

Index  of  refraction  1'47. 

Oompotition. — Probably,  according  to  trials  by  Tamer  and  Plattner,  an  j 
drons  phosphate  of  aloroina  and  lime  with  fluorine.  B.R  fuses  with  difficult; 
white  enamel ;  becomes  blue  with  cobalt  solution.  Dissolves  when  finely  po' 
ed  in  muriatic  acid. 

Very  rare  at  the  tin  mines  of  Ehrenfriedersdorf  in  Saxony.  Resembles  ti 
paragUB  variety  of  apatite. 

Named  after  Baron  von  Herder,  director  of  the  Saxon  mines. 

CARMINITE.     Carmine  Spar.     Carminspath,  Sandberger,  Pogg.   Irxx,  Sl»: 

Trimetric?  In  clusters  of  fine  needles  ;  also  in  spheroidal  ft 
with  a  columnar  structure.  Cleavage  parallel  to  the  faces 
rhombic  prism. 

II. =2-5.  Lustre  vitreous,  but  cleavage  pearly.  Color  cari 
to  tile-red ;  powder  reddish-yellow.    Translucent.     Brittle. 

Compontion. — Probably  an  anhydrous  arsenate  of  lead  and  iron. 

B.B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  giving  out  arseoical  va 
with  soda,  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a 
tnbe,  no  change.    Soluble  in  nitric  acid 

From  Horhausen  in  Saxony,  with  Beudantite  in  quartz  and  brown  iron  ore 


ROMEINE,  Damour,  Ann.  des  Mines,  [8],  xx,  247,  [5],  iii,  179.     Romeit. 

Dimetric.     In  octahedrons ;  basal  angle,  according  to  Dufrfi 
110°  50'— 111°  20' ;  angle  over  the  summit  68°  10'— 69*^  10'. 
curs  in  groups  of  minute  crystals. 

Scratches  glass.     G.  in  grains  4*714 ;  in  powder  4*675.     C 
hyacinth  or  honey-yellow. 
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Bimzs  Go. — Gold,  moaicite,  urooQi  h^tyl,  fi^nmdvm,  j^am^l,  tpbene,  ^aphiu, 
iron  ores, 

OABAimus  Go. — Pheuix  mine,  gold,  barytee,  copper  pj^it^$,  auriferoiu  ^jrit«0, 
qOArti  pMadomorpli  after  bar^'te«,  tetrndymite;  Pioneer  MineA,  ffoldrhvaoniUit  py- 
roltitite,  httmharatiu,  teol/ram,  *cfuelite,  tungstate  of  «opp«T,  wot/ramine,  dianiond, 
ohrjiocolla,  ct>pp«;r  glance,  molybdenite,  copper  mftiiet^  iron  pyntft;  Wbito  Mine, 
needk  ore,  copper  pyrites,  burytes  \  Long  and  Mum's  Mioe,  argentiferous  galena, 
iron  pyrites,  copper  pyriicA,  Liiiionitti  ;  Boger  Mine,  t«tradjixiii«;  Fink  Mine,  valtt- 
ftble  copper  ores  ;  Mt.  Makins,  t«trahedntel  magnetite,  talc,  blende,  pyrit^a,  gftUniL 

Caldwell  Co,— ^Chromic  iron, 

Chatbam  Co.— Mineral  coal,  pyrites. 

CnnoKKE  Co. — Iron  ores,  gold,  galena,  corundum,  rutile. 

DAyri>soN  Co« — KinofB  now  Waebioffton  Mine,  native  silver,  oerusite,  aDglesite, 
Acbeeiitep  pyromorphite,  galena,  blenJc,  mttlacliite,  black  copper,  wivtltiie,  garnet, 
siilbitc.  Fire  miles  from  Wjuibiugton  Mine,  on  Faust's  Fanu,  gold,  UtfildifmiUt 
oxyd  of  bismutb  and  t^tloritmi,  copper  pyrites,  tlmonite,  spathie  iron,  epidoie ;  near 
Squire  Ward's,  gold  in  cryatuls,  electrutiL 

Gaston  Co.^lroo  ores,  eorunduwi,  margarit^  Near  Crowder* s  Mountain  (in  wbat 
was  formerly  Lineoln  Co.),  laxuHU,  kyanite,  ffamet^  graphite;  also  twenty  milea 
northeast,  near  soutb  end  of  Clubb's  Mtn.,  taculite,  kyanit«,  talc. 

GcuLroKD  Co. — McCuUock  copper  and  gold  mine,  twelve  miles  from  Greensboro, 
ff^d,DifriU9,  copper  pjfriief  (worted  for  copper),  qttarU,  spathic  iron.  The  North 
CnrouQa  Copper  Co.  are  working  the  copper  ore  at  the  old  Fentress  mine.  • 

HMMnsBSON  Co. — Zircon, 

liiKooLtr  Co.— Diamond  ;  at  Kaudleman^s,  ameihyst  f,  rose  quarts. 

Maoon  Co.^-Chromio  iron. 

McDowKLL  Co. — Brookite,  monazite,  corundum  in  small  crystals  red  and  white, 
tireont,  garnet,  beryl,  spbene,  xenotime,  rutile,  clastic  aandstone,  iron  ores. 

M«ou.KNBrBO  Co. — Near  Charlotte  (Ehoii  and  Cathay  Mines)  and  elsewhere,  eop- 
p§r pyriitt^  gold ;  chalcotdcbite  at  McGinn's  Mine-  barnhardtite  near  Charlotte; 
pyrophyllite  in  Cotton  Stone  Mountain,  diamond. 

RowAJv  Co. — Gold  Hill  Mines,  thirty  ei^ht  miles  northeast  of  Charlotte,  and  four^ 
ieen  from  Salisbury,  gold,  aitriferoud  pyntes  ;  ten  milea  from  3altsbury,/«/(ifjpar  in 
crystals. 

KcrraKaroon  Co, — Gold,  graphite,  bismuth ic  gold,  diamond,  ouclsse,  pteudomorpH^ 
OMs  quartt,  chalcedotiy,  corundum  in  small  crystals,  epidoU,  pyrope,  brooldto,  lircon, 
monazite,  rutherfordite,  samarskitc,  quarU  crytiaU,  itacolumito;  on  the  road  to 
Cooper's  gap,  kyaniteu 

Stocjes  and  Suajurr  Cosw^ — Iron  orea,  ffraphiteL 

Umow  Cou — Lcmmond  Gold  Mine,  eignteen  miles  from  Concord,  (at Stewart's  and 
Moore's  Mine),  gold,  quartx,  blende,  arffentiferoua  gaUna  (containing  *i^A  oz,  of 
gold«  and  86  6  oz.  silver  to  the  ton,  Genth),  pyrites,  some  copper  pyrites. 

Tancbt  Co« — Irtm  OTU,  amianthus,  cAromic  irtm. 


I 


SOUTH  CAROUNA. 

AsasviLLJi  DisT. — Oakland  Grove,  &oM  (Dom  Mine),  galena,  pyromorphite, 
amethyst,  garnet. 

ATfDKRsoN  DisT. — At  Pendleton,  acHnaliUt  galena,  kaolin,  lonmio/tftsv 

CuAaL  BBTO  N.  — SeltnttK 

Cbsowkb  Vallkt. — Galena,  tourmaline,  gold. 

CsKSTBHrrxLD  Ditr.— Gold,  (Brewer's  mine),  talc,  chlorite,  pyrophyllite,  pyrites, 
native  bismuth,  carbonate  of  bismutb,  red  and  yellow  ochr^t  whetstone. 

DAaLiNOTOTf. — Kaolin, 

EzKiivrELD  DrsT. — Psilomelane, 

GancmrtLLs  Dist. — Galena,  phosphate  of  lead,  kaolin,  ehalcedony  in  burhstone, 
beryl,  plumbago,  epidoie,  tourmaline, 

KBftsUAw  DiST. — Rutile. 

LAMCASTxa  DisT.— Gold  (Hate's  mine),  talc,  chlorite,  kyanite,  elastic  sandstone, 
pyrites;  gold  also  at  Blackman's  mine,  Massey's  mine,  £cell*s  min^ 

NswBcaaT  Diar.— Leadhillite  (I). 
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PionKN*8  Dnr.— >Q<old,  BMUigaiMse  ores,  kaolin. 
Richland  Dist. — Chiastolite,  novaciilite. 

SpAtTANBOEG  JkBT.-^Ma^neUe  iron  ore,  chalcedony,  Ammatitt ;  at  ike  Cowpeos, 
brown  kemaiite,  graphite,  lioMftone,  coppecas. 
SoMna  D18T. — Agate. 

Union  I>isT.-^FairfoTe8t  gold  mines,  pyrites,  eopper  pyritea. 
YoBX  DnT. — Lunestonee,  whetetonei,  witherite,  heayy  spar. 

GEORGIiL 

BuKKic  AND  SoRivEN  C08. — ^Hyalite. 

Clark  Oa,  near  Glarksville. — Gold,  zenotime,  xireoD,  mtile,  kyanite,  specular 
iron,  garnet,  qnartx. 

HABRBUHAit  Go^^Oold,  Itou  and  copper  pyrites,  gaUna,  kombleBde,  garaet, 
quartz,  kaolin,  soapstone,  chlorite,  rutiU,  iron  ores,  galena,  tourmaline,  stauotiUe, 
zircon.  * 

Hall  Go. — Oold,  quartz,  kaolin,  diamond. 

Hancock  Co. — ^Agate,  chalcedony. 

Lumpkin  Co.— Gold,  quartz  ciy stale. 

Rabun  Co. — Gold,  copper  pvriUe. 

Washxnqton  Co.  near  SaondersvilleL — Wa»elUU,fir€  ^paL 

AT.ARAMA, 

BiBB  Co.,  Centbkvillx. — Iron  ore$,  marble,  heavy  ^par,  coal,  cobalt. 
Tuscaloosa  Co. — Coal,  galena,  pyrites,  vivianite,  Umonite,  oaktte,  dolomite^  ky- 
anite, steatite,  quartz  crystals,  manganese  ores. 
Bbnton  Co.— Antimonial  lead  ore  (Boulangerite  ?) 

!  FLORIDA. 

Nkab  Tampa  Bat.— Limestone,  sulphur  springs,  chalcedony,  eameUan,  agate, 
I  ailicified  shells  and  corals. 

j 

!  KENTUCKY. 

Mammoth  Cave. — Gh/ptutn,  in  imitative  forms,  stalactites,  nitre,  epeom  salt 
I  Near  the  line  between  Livingston  and  Union  Cos.,  galena,  copper  pyrites. 

TEXNESSEK 

I 

Brown's  Crekk. — Galena,  blende,  heavy  spar,  celestine. 

Carter's  Co.  foot  of  Roan  Mt. — Sahlite^  ma^etic  iron. 

Claiborne  Co. — Calamine^  galena,  smithsonite,  chlorite,  steatite,  and  magnetic 
iron. 

Cocke  Ca,  near  Brush  Creek. — Cacoxene,  kraurite,  iron  sinter,  stilpnodderitc, 
brown  hematite. 

^  Davidson  Co. — Selenite,  with  granular  and  snowy  gypeum^  or  alabaster,  crystal- 
lized and  compact  afiAyc/rt^^, /uor  in  crystals?  eale  epar  in  crystals.  Near  Nsah- 
ville,  blue  celestine,  (crystallized,  fibrous,  and  radiated),  with  heenry  epsr  in  lime- 
stone.    Haysboro',  galena,  blende,  with  heavy  spar  as  the  gangne  of  the  ore. 

Dickson  Co.— Man^anite. 
f  Jefferson  Co.-— CiUamine,  galena,  fetid  heavy  spar. 

Knox  Co. — Magnesian  limestone. 

Maurt  Co.— Wavellite  in  limestone. 

Morgan  Co.— Epsom  salt,  nitrate  of  lime. 

Polk  Co.,  Hiwassee  mine,  southeast  comer  of  state,  near  Oeoee  river.  Bimek 
copper  I  copper  pyrites,  iron  pyrites,  (mines  valuable)^ 


I 
:1 
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Roan  Co.,  eaatttm  deolivity  of  CumberlandB  Mts. — Wavellite  in  litaiettone. 
SsTsur  Co,  in  caverns. — Epsom  salt^  soda  alum,  saltpotre,  nitrate  of  limflk 
Smith  Co. — Fluor. 
Smokt  Mt.,  on  deolivity. — ^Hornblende,  garnet,  staurotide. 

omo. 

Bainbridoe,  (Copperas  Mt,  a  few  miles  east  of  B.)— Calc  spar,  heavy  spar,  iron, 
pyrites,  copperas,  alum. 

Canfikld, — Chpium  1 

DuoK  Cbekk,  Monroe  Co. — Petroleum. 

Liverpool. — ^Petroleum. 

Marietta. — ^Argillaceous  iron  ore ;  iron  ore  abundant  also  in  Scioto  and  Law- 
rence Cos. 

PoLANP. — Oypmm! 

MICHIGAN. 

Lake  Superior  Mining  Region.—  The  four  principal  regions  are  Keweenaw  Point, 
Isle  Royale,  the  Ontonagon,  and  Portage  Lake.  The  mines  of  Keweenaw  Point  are 
along  two  ranges  of  elevation,  one  known  as  the  Greenstone  Range  and  the  other 
as  the  Southern  or^Bohemian  Range,  (Whitney).  The  copper  occurs  in  the  trap  or 
amygdaloid,  and  in  the  associated  conglomerate.  Native  copper  1  native  silver ! 
copper  pyrites,  horn  silver,  gray  copper,  manganese  ores,  epidote,  prehnite^  laumon- 
tilbii  "  -  "      •     ^ 


tite,  datholite^  heulandite,  stilbite^  analcime^  chabazite,  m««o^yp«,  (Copper  Falls  mine), 
leonhardite^  (ib.),  ancdcime,  (ib.),  apophyllite^  (at  Clifif  Mine),  wolltutoHitef  (ib.),  eale 
spar,  quartz  (in  crystals,  at  Minesota  mine),  saponite,  black  oxyd  of  copper,  (near 
Copper  Harbor,  but  exhausted),  chrysocolla ;  on  Chocolate  river,  galena  and  sul- 
phuret  of  copper ;  copper  pyrites  and  native  copper  at  Preequ'  Isle.  At  Albion 
mine,  damet/Jnle ;  at  Pnnoe  Vein,  amethyst;  at  Michipicoten  Ids.,  copper  nickel, 
stilbite,  analcime. 

Isle  Rotale,  48°  N.,  89°  W. — Native  copper,  epidote,  harmotome  (f )  dat?iolite,  wol- 
lastonite  (exhausted),  peotolUe,  chlorastroiite. 

ILLINOIS. 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  miles  from 
Shawneetown,  down  the  Ohio,  and  from  half  to  eight  miles  from  this  river. —  Violet 
fiuor  spar  I  in  carboniferous  limestone,  heavy  spar,  galena,  blende,  brown  iron  ore; 
near  Rosiclare,  calcite,  galena,  blende ;  five  miles  back  from  Elizabeihtown,  bog 
iron ;  ofte  mile  north  of  the  river,  between  Elizabethtown  and  Rosiclare,  nitre. 

In  Northern  Illinois,  townships  27,  28,  20,  several  important  mines  of  palenaj 

Pope  Co. — Pyromorphite. 

INDIANA. 

Limestone  Caverns  ;  Corydon  Caves,  dec. — Epsom  salt. 

In  most  of  the  southwest  counties,  pyrites,  sulphate  of  iron,  tmd  feather  alum  fr  on 
Sugar  Creek,  pyrites  and  sulphate  of  iron;  in  sandstone  of  Lloyd  Co.,  near  the 
Ohio,^ypfum;  at  the  top  of  tne  blue  limestone  formation,  brown  spar,  calc  spar. 

MINESOTA. 

North  Shore  of  L.  Superior,  (range  of  hills  running  nearlj  northeast  and  south- 
west, extending  from  Fond  du  Lac  Superieure  to  the  Kamanistiqueia  river  in  Upper 
Canada). — Scolecite,  apqphyUile,  prehnite,  stilbite,  laumontite,  heulandite,  harmotome, 
thomsonite, /uor  spar,  sulphate  of  baryta,  tourmaline,  epidote,  hornblende,  calcare- 
ous spar,  quartz  crvstals,  iron  pyrites,  magnetic  iron  ore,  steatite,  blende,  black 
ozyd  of  copper,  malachite,  native  cof 


r  copper,  copper  pyrites,  amethystine  quarts,  ferm- 
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ffinoqs  qutaiz,  ehalcedany,  emmdian,  offoU,  drosy  qiuuti,  hyalite  t  fibrooi  qoAiti, 
JMper,  prase,  (in  the  debris  of  the  lake  shore),  dogtooth  spar,  angite,  natiye  sOtct, 
spodumene f ,  arsenite?  of  cobalt,  chlorite;  between  Pigeon  P6int  and  Fond  dm 
l^,  near  Baptism  river,  saponite,  (thalite),  in  amygdaloid. 

KsTTLB  BiTXB  Tbap  Banob. — Epidotc,  niul-head  cale  spar,  amethystine  qoarti, 
ealcareons  spar,  nndetermined  zeolites,  saponite. 

Stillwatbb. — Blende. 

Falls  or  thx  St.  Oboiz. — Oreen  carbonate  of  copper,  natiTc  copper,  epidote,  nsil- 
head  spar. 

Baint  Lakb. — Aotinolite,  tremolite,  fibrons  hornblende,  garnet,  iron  pyrites,  msg^ 
netie  iron,  steatite. 

WISCONSIN. 

At  l^nnaLAL  Ponrr  and  elsewhere,  copper  and  lead  ores,  principally  silicate  sad 
carbonate  of  copper,  copper  pyrites,  ana  galena,  (only  the  last  abundant).  Ako 
pyrites,  capillary  pyrites,  blende,  white  lead  ore,  leadhilute  (?),  smiikmmiie  (earbonst* 
of  zinc),  angleeite,  heavy  spar,  and  calc  spar. 

Sank  Co. — Specular  iron !  malachite,  copper  pyrites. 

Montebal  Bitbe  Pobtaob. — Galena  in  gneissoia  granite. 

Lao  du  Flambbau  B. — Garnet,  kyanite 

Bio  Bull  Falls,  (near). — ^Bog^  iron. 

Lbtt  Hand  B.,  (near  small  tributary). — ^Malachite,  copper  glance,  native  copper, 
red  copper  ore,  earthy  malachite,  epiaote,  chlorite  ?  quarts  crjrstala. 

IOWA. 

Du  BuQUB  Lbad  Mutbb,  and  elsewhere. — Galena  I  cole  spar,  black  ozyd  of  man- 
ganese ;  at  Ewing's  and  Sherard's  diggings,  calamine  I  or  smithsonite ;  at  Dee  Moines, 
quartz  crystals,  selenite ;  Mahoqueta  B.,  brawn  iron  ore. . 

Cbdab  Kivbb,  a  branch  of  the  Des  Moines. — Selenite  in  crystals,  in  the  bituminous 
shale  of  the  coal  measures ;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant ; 
argillaceous  iron  ore,  spathic  iron  ;  copperas  in  crystals  on  the  Des  Moines,  above 
the  mouth  of  Saap  and  elsewhere,  iron  pyrites,  blende. 

MISSOUBI. 

BiBMiNOHAM.— Limonite. 

JcrKRibsoir  Co.,  at  Yalle's  Diggings. — Galena,  white  lead  ore,  anglesite,  calamins^ 
pyritous  copper,  blue  and  g^reen  malachite,  carbonate  of  baryta. 

Mink  a  Burton. —  Galena,  white  lead  ore,  anglesite,  heavy  spar,  calc  spar. 

Dbbf  Diooinqs. — Carbonate  of  copper,  white  lead  ore  in  crjrstals,  and  manganese 
ore. 

MiNB  LA  Mottb. — Galena  I  malachite,  earthy  cobalt  and  nickel,  bog  manganese, 
sulphuret  of  iron  and  nickel,  white  lead  ore  in  crystals,  caledonite,  plumboresinite, 
wolfram. 

Pbrrt's  Diooinqs,  and  elsewhere. — Galena,  Ac. 

FoVty  miles  west  of  the  Mississippi  and  ninety  south  of  St.  Louis,  the  iron  moon- 
tains,  specular  iron,  limonite. 

ABKANSA8. 

Batbsvillb. — In  bed  of  white  B.,  some  miles  above  Batesville,  Gold. 
OuAOiiiTA  SraiNos. — Quarts  I  whetstones. 

Maonbt  Cqvb. — Brookite!  schorlomite,  eUsolite,  magnetic  iron,  quarts,  g^reen  eocco 
lite,  garnet,  apatite. 
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CALIPORNIA- 

Along  the  Sierra  Nevada,  gold,  platinum  (rare),  iridosmine,  molybdenite, 
molybdine,  zircon,  magnetic  iron ;  near  bay  of  San  Francisco,  actinolite,  talc,  ser- 
pentine, jasper,  salt,  gypsum,  (island  in  the  Caquines  Straits);  ridges  of  Sierra  Aral, 
south  of  San  Jos^,  cmnabar.  Gold  also  found  in  the  Umpqua  region,  Oregon,  and 
the  Shasty  Mountains. 

CANADA. 
CANADA    EAST. 

Abbbcrombie. — Labradorite. 

Bay  St.  Paul.— //mwi<«/,  apatite,  allanite,  rutile  (or  brookite  f ) 

AuBERT. — Gold,  iridosmine,  platinum. 

Bolton. — Chromicironf  magneBite^  serpentine,  picrolite,  steatite,  bitter  spar,  wad. 

BoucuKRYiLLE. — Aufftte  \u  trap. 

Biu>ME. — Magnetic  iron,  copper  pyrites,  tphene,  ilmenite,  phyllite,  sodalite,  can- 
crinite,  galena. 

Chamblt. — Analcime,  chabazite  and  calcite  in  trachyte. 

CnATXAU  RiOHER. — Labrculoriie,  ilmenite,  hypertthene, 

Daillebout. — Blue  spinel,  with  clintonito. 

Grbxville. — Tabular  tpar,  tphene,  idocrase,  calcite,  pyroxene,  garnet  (cinnamon 
stone),  zircon,  graphite,  seapoltte. 

Ham. — Chromic  iron  in  serpentine. 

Inverness. —  Variejated  copper. 

Lake  St.  Francis. — Andalueite  in  mica  slate. 

L  ANDSDOWNE. — BarjfteB, 

MiLLE  Isles. — Labradorite  !  ilmenite,  hypersthene,  andesine,  tireon. 

Montreal. — Calcite,  augite,  sphene  in  trap. 

MoRiN. — Sphene,  apatite,  labradorite, 

PoLTON. — Chromic  iron,  steatite,  serpentine,  amianthus, 

RouoEMONT  Mrs. — ^Augite  in  trap. 

St.  Armand. — Micaceous  iron  ore  with  qiiartz,  epidote. 

St.  FRAN9018  Beaucr. — Gold,  platinum,  iridosmine,  ilmenite,  magnetite,  serpentine, 
chromic  iron,  soapstone,  magnetite,  heavy  spar. 

St.  Jerome. — Sphene,  apatite,  chondroaite,  phlogopite,  tourmaline,  zircon,  molyb- 
denite, magnetic  pyrites. 

St.  Norbert. — Amethyst  in  greenstone. 

Stukley. — Serpentine,  verde  antique  /  schiller  spar. 

Sutton. — Magnetic  iron  in  fine  crystals,  specular  iron,  rutile,  dolomite,  magnesite, 
chromiferous  talc,  bitter  spar,  steatite. 

Upton. — Copper  pyrites,  malachite,  calcite. 
Vacdreuil. — Limonite,  vivianite. 
Tamaska. — Sphene  in  trap. 

CANADA    WEST. 

Balsam  Lake. — Molybdenite,  scapolite,  quartz. 

Brantford. — Sulphunc  acid  spring,  (4*2  parts  of  pure  sulphuric  acid  in  1000). 

Batiiurst. — Heavy  spar,  black  tourmaline,  perthite  (orthoclase),  peristerite  (al- 
bite),  bytowuite. 

Brome. — Magnetite. 

Burgess. — Pyroxene,  albite,  mica,  sapphire,  sphene,  copper  pyrites,  apatite,  black 
spinel  I  spodumene,  (in  a  boulder). 

Bytown. — Calcite,  oytownite,  chondrodite,  spinel. 

Cape  Ipperwash,  Lake  Huron. — Oxalite  in  shales. 

Clarendon. — Idocrase, 

Dalhousie. — Hornblende,  dolomite. 

Dbummond. — Labradorite. 
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and  yielding  a  globule  which  becomes  crystalline  on  cooling.  On  charesa] 
an  arsenical  odor.  With  the  fluxes  gives  the  reaction  of  eobalt.  Occort  ai 
berg  in  Saxony,  with  cobalt  and  iron  ores. 

ANNABERGITE,iraui     Nickel  Green.     Nickelocker.     Nickleblutbe.  Xick. 

niat^,  U. 

Monoclinic.  In  capillary  cn'stals;  also  massive  and  dl 
nated. 

Soft.     Color  fine  apple-green.    Streak  greenish-white. 
ture  uneven,  or  earthy. 

Compontion. — S^i'ls-f  8fi=-Arsenic  acid  38-41,  oxyd of  ni ^kel  87*59,  water 
100.  Analyses :  1.  Berthier,  (Ann.  Ch.  Phya.  ziii,  62) ;  2,  Stromever,  (Sehw. 
S20) ;  8,  4,  6,  Kersten,  (Pogg.  Iz,  251) : 

Is        jTi        Co      fi 

1.  Allemont,  86*8      862      25    26'6=10O,  Berthier. 

2.  Riechelsdorf,     86  97     87*86 24-82,Pe  1  18.8  0-28=100^;  aome  Co  i 

8.  Schneeberg,       8880    86*20     168  28*91,  ^e  trace=99-94,  Kersten. 

4  "  88.90     86*00    24*02,  "  2*21=100*13,  Kersten. 

6  "  37*21     8610    <ra<v  28*92,  "  1*10,  28  0-62=98*85,  Kentci 

B.B.  darkens  in  color  or  becomes  dull  yellow  ;  on  charcoal  giTea  oat  the 
arsenic,  and  in  the  inner  flame  of  the  blowpipe  yields  a  metallic  button ; 
reaction  with  the  fluxes.    Tliis  species  is  propably  iaomorphona  with  cobalt 

Occurs  on  white  nickel  at  Allemont  in  Dauphinv,  and  le  euppoaed  to  resi 
the  decomposition  of  this  ore ;  also  at  Kamsdorf,  near  Saalietd,  at  Annal 
Riechelsdorf,  and  other  mines  of  nickel  ores.  It  has  been  occaaionally  6 
associated  with  copper  nickel  in  the  cobalt  mine  at  Chatham,  Connecticut 

KOTTIGITE,  J9.     Zinkarseniat,  Otto  JTotti^,  J.  f.  pr.  Chem.  xlviii,  188,  18^ 

Naumann,  ib.  266. 

Monoclinic,  according  to  Nanniann,  and  isomorphous  wii 
bait  bloom.  Massive,  or  in  crusts  with  ervstalHnc  surfac 
fibrous  structure.     Cleavage :  perfect  in  one  direction. 

II. =2*5 — 3.   G.=3-l.  Lustre  of  surface  of  fracture  silky, 
light  carmine  and  peach-blossom  red,  of  difierent  shades.'  i 
reddish  white.     Translucent  to  subtranslucent. 

Compottition. — (2n,  Co,  S'i,)*3A-|-8fi,  or  analogous  to  cobalt  bloom.  Anal 
Kottig,  (loc.  cit.): 

Xs  (by  loss)  8717,  2n  80  62,  Co  6*91,  '^i  2*00,  Ca  trace,  fi:  28*40=:li^ 

In  A  mntrnsB  yiolds  water  and  becomes  pule  smalt  blue.  B.B.  on  charcoa 
outer  flame  chunges  color  and  fuses  to  a  pearl,  gives  out  fumes  of  arsenic,  am 
a  sla^r  of  oxyd  of  zinc.  Gives  a  cobalt  and  nickel  reaction.  In  dilute  acid 
dissolved. 

Occurs  with  snialtine  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  < 
owing  partly  to  the  arsenate  of  cobalt  in  the  mineral. 

SYMPLKSITE,  Breithaupt,  J.  f.  prakt.  Chemie,  x,  601. 

Monoclinic;  in  form  resemblin*^  Cobalt  Bloom.  Cleavas 
feet  j)arallel  with  the  larger  lateral  face.  In  minute  pri^i 
crystals ;  also  aggregated. 

II. =2-5,  nearly.  G.=20r)7.  Lustre  of  oleavage  face  p< 
elsewhere  vitreous.     Color  pale  indigo,  inclined  to  celandine-^ 
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Mathematical  CryBtalloyraphy, — P.  75,  fifth  line  from  top,  the  formula  i#ia  tan 
\Z\/\  should  read  ma=taii  iZv/|. 

P.  87.  lo  the  MoDOclinic  System,  the  values  of  the  axes,  (the  elinodiagonal  6 
being  a  unit),  are  readily  obtained  by  the  following  equations  ;  X  being  half  the 
front  angle  of  the  prism  (or  half  of  / :  /;  and  X'  half  the  angle  above  of  the  clino- 
dome  1-00  (or  half  of  li  :  li  over  O): 

e:=Tan  X  sin  (7,        a=Tau  AVtan  X'=\£lu.  X  cot  X\ 

The  proportion  a :  6c=3in  /i :  sin  v,  in  the  seventeenth  line  from  bottom  of  this 
page  should  be  a  :  6:=sin  v  :  sin  /i. 

P.  92.  The  heading  Manocliyiic  8t/*tem  should  be  Monometrie  8y»tem, 

Atomic  Weight  of  OlueinunL — J.  Wceren  has  obtained  for  the  atomic  weight  of 
Olucinum  86-60.  rogg.  xcii,  128,  1854. 
^  P.  189.  HonuEomorphinn. — In  a  paper  on  the  relations  between  Chemical  Compo- 
aition  and  Crystalline  Form,  (Pans,  1852),  by  M.  Ladrey,  from  whom  it  has  been 
just  now  received,  the  author  reviews  many  different  classes  of  compounds,  princi- 
pally minerals,  and  shows  that  all  or  nearly  all  of  the  forms  may  be  obtained  from 
lunaamental  forms,  near  90°  in  angle,  by  assuming  as  the  fundamental  form  where 
necessary,  one  having  some  simple  relation  to  that  usually  so  adopted.  Relations 
.  to  the  monometrie  IvsteQi  are  thus  brought  out,  and  also  horaoeomorphisms  inde- 
pendent of  composition.  In  deducing  the  relations,  cleavase,  twin  composition, 
and  all  other  points  bearing  on  the  a^^tual  or  potential  dimensions  of  a  species,  are 
disreffarded  ;  points  which  are  dwelt  upon  in  the  chapter  on  homoeomorphism,  and 
which  have  led  the  author  to  a  similar  general  conclusion  by  a  different,  and,  as 
we  believe,  by  a  more  consistent  method. 

Rammelsberg  has  published  an  important  paper  in  Pogg.  xci,  321,  on  the  Cryt- 
tallixation  of  Isomorphous  Salts  together.  In  the  Ann.  de  Ch.  et  de  Phva  [8],  xxxix, 
404,  1858,  M.  J.  Nickl^  has  a  valuable  memoir  "  On  Polymorphism. 

Pseudomorphs,  p.  222. — Add  the  following  to  the  catalogue.    They  are  mostly 
from  a  paper  by  Vrot  Reuss  of  Prague,  (1853) : 
Hematite  after        Cerusite.  Pyrites  after         Brown  Spar. 

*'  "  Feldspar.  Marcasite  "  Barytee. 

Galena  "  Cerusite.  Chalcopyrite        '*  Magnetite. 

Pharmacolite        "  Realgar.  "  "  Nagyagite. 

Garnet  **  Oalcite.  Thorite  "  OrUio<Uase. 

Cerusite  ''  Calcite. 

P.  250.  In  the  Classification  of  Minerals,  the  Fluorids  are  arranged  along  side  of 
the  Chloride,  where  some  chemists  place  them.  The  element  Fluorine  appears  to 
be  intermediate  in  character  between  Oxygen  and  Chlorine ;  and  it  is  probably 
better  to  make  for  it  a  separate  division,  arranging  the  species  (p.  250)  as  follows: 

in.    CHLORIDS,    BBOMIDS,    IOD1D8. 

1.  Calomel  Division,  &c — Calomel. 

2.  Rock  Salt  Division,  dbc. — Jiock  Salt  Group,  Sylvine,  Rock  Salt,  Sal  Ammoniac, 
Kerargyrite,  Bromyrite;  lodyrite  Group,  lodyrite;  Cotunnitc  Groups  Cotunnite. 

IV.    FLUORIDft. 

I.  Binary  Compou.nds. — 1.    Fluor  Group,    Fluor  Spar,  Yttrocerite ;   FluouriU 
Group,  Fluocerite.    IL  Double  Binary  Compounds,  Cryolite,  Chiolite. 
Then  v.  oxygen  compounds,  and  so  on. 
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1.  Ntw  or  Unarranped  Species. 

BARNHARDTITE,  Oenth,  (communicated  to  the  author).— MaBsive,  and  of  a  pale 
bronze-yellow  color,  near  that  of  pyrites,  but  lustre  leas  bright,  and  tanuM 
easily  to  pinchbeck  and  payonine  tints.  Cleayage  none.  Streak  black,  sli^tlr 
shining. 

Compon/ton.— 2  ^uS-fFe'S*.  Analyses,  by  P.  Keyser  and  W.  J.  Taylor,  under  Um 
direction  of  Dr.  F.  A.  Genth :  ' 

1.  Pioneer  Mills,  Sulphur  30*60    Copper  48*40     Iron  21*08,  Keyser. 

2.  Dan  Earnhardt's,  29*40  47*61  22-28,  Ag  traet,  Taykr. 
B.B.  giyes  sulphur  fumes,  and  fuses  to  an  iron-black  magnetic  globule ;  irith  tkt 

fluxes,  reactions  of  iron,  copper,  and  sulphur. 

From  a  mine  on  the  land  of  Dan  Earnhardt,  Cabarras  Co.,  North  Carolina;  ti» 
near  Pioneer  Mills,  and  at  the  Phenix  and  Vanderberg  Mines  in  the  aame  eoatj. 
and  in  the  neighborhood  of  Charlotte  in  Mecklenburg  Co. 

CAROLATHINE,  F.  X.  Sonnensehein,  {J.  I  pr.  Ch.  Ix,  268,  1858).— Masniye.orii 
rounded  balls.  Color  hone^-yellow  to  wine-yellow.  Sabtranaloeent.  Ejs=SrL 
G.=l*515.     Fracture  conchoidal. 

Cbmpo«7fon.— Analysis  afforded  H  2*41,0  19*89,0  1  '88,  for  the  volatile  p«t,  (wsUr 
included)  with  £l  47  '25  and  §i  29*62  for  the  fixed.  This  last  corresponds  to  the  fonnls 
£lSi^,  as  in  Andalusite.  Heated  it  affords  water,  which  is  neutral  in  its  rcaetioBi, 
and  decrepitates  at  a  hieher  temperature,  the  color  becomes  darker,  and  a  bisck 
shining  mass  is'obtained.  E.E.  ignites  somewhat  without  flame,  and  affords  there- 
action  of  alumina  and  silica.  ^      ^        • 

From  a  bed  of  mineral  coal  near  Gleiwitz  in  Upper  Sileda.  Somewhat  r«temhlei 
Mellite.     Named  after  the  Prince  of  Carolath. 

CHALCODITE,  Shepard.  (Shep.  Min.  8d.  ed.  158).— Chalcodite  appears  to  ben«sr 
Anthosiderite,  (p.  804).  It  occurs  in  minute  thin  lamine,  aggregated  in  tufts,  sitd 
forming  very  short  velvety  coatings,  on  hematite;  color  yellow  and  brownish- 
yellow,  with  a  pearly  bronze  lustre  ;  laminie  tender,  flexible.  Dissolves  easily  i* 
hot  muriatic  acid.  E.E.  like  Anthosiderite.  Occurs  at  the  Sterling  Iron  Uioe. 
Antwerp,  Jefferson  Co.,  N.  York. 

DELANOVITE,  A>nn^o«,  (Jahrb.  k.  k.  GeoL  Reichs.,  iy,  683).— A  reddish  amor 
phous  earthy  min  crnl,  H.t=l — 1-6;  fracture  splintery  to  earthy;  adheres  to  tk« 
tongue {  streak  reddish,  a  little  shining;  E.E.  infusible.  Analysis  by  C.  voo 
Hauer,  (loc.  cit): 

Si  50-65  3tl  1916  Ca  0*03  Sin  4*40  fi  24*06=^8-7a 
14-03  per  cent,  of  water  was  driven  off  at  100®  C.  The  oxygen  ratio  for  ft,  8, 
Si.  :&,  is  nearly  1:2:6;  16=S'§i«-|-2S5i'+46fi,  or  (ift'-fiBjSi^-j-lSft,  a  compo- 
sition which  suggests  that  it  may  have  proceeded  like  Cimolite  from  the  alteration 
of  Augite.  From  the  department  of  Dordogne,  France.  Kenngott  places  it  omt 
Montmorillonite. 

lODO-BROMID  OF  SILVER,— M.  Louis  Swmann  announces  by  letter  to  the  au 
thor,  that  he  has  distinguished  an  iodo-bromid  of  silver  among  the  minerals  of 
Chili. 

LINDACKERITE,  J.  K  Vogl,  (Jahrb.  k.  k.  GeoL  Reichs.,  iv,  662).— In  oblonc 
rhombohedral  tables,  probably  trimetric,  grouped  in  rosettes  and  renifomi  maM««> 

'rr^ — ^"^t  G.=2 — 2'5.  Vitreous;  verdigris  to  apple-green  ;  streak  pale-green  to 
white.  Cwn;>o»i7ton,— 2Cu»X8-|-]^i»S-f-8R  Analysis  by  Lindacker,  (loc.  cit.K 
^  28-58,  S  6-44,  Cu  86-84.  l^i  1616,  i\  2-9<>,  fl  9*82s=:99*78.      KB.    on    charvosi 
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alliaceous  fumes,  and  fuses  to  a  black  mass.  With  borax  and  salt  of  phosphorus  a 
copper  reaction.  Soluble  after  long  heating  in  muriatic  acid,  the  solution  giving  a 
yellowish  brown  precipitate  with  sulphuretted  hydrogen. 

LOWKITE. — A  yellowish  saline  mineral,  from  Ischl,  approaching  Astrakanite, 
(p.  879),  affording  the  formula  ]i[gS4-^aS-f2id=Sulphuric  acid  61*94,  magnesia 
18-20,  soda  20-27,  water  14-69=100.  Karafiat  obtained,  (Haid.  Ber.  Wien,  1846,  266), 
Sulphuric  acid  52'35,  magnesia  12*78,  soda  18*97,  water  14*46,  peroxyd  of  iron  and 
alumina  0*66=99*21.     G.=2*376. 

MANGAN-YITRIOL,  or  Sulphate  of  Manganese.— Announced  by  Glocker,  but 
imperfectly  known. 

MENEGHINITE,  Bechi,  (Am.  J.  Sci.  [2],  xiv,  60.— In  compact  fibrous  forms,  very 
lustrous  ;  H.=::2*6.  Composition. — PbS-fiSbS*,  Bechi,  whose  analysis  afforded  (loc 
cit.),  S  17-622.  Sb  19*284,  Pb  69*214,  Cu  3*640,  Fe  0*844=99*904. 

From  Bottino  in  Tuscany,  where  it  was  obtained  by  Prof.  Meneghini,  along  with 
Boulangerite  and  Jamesonite.    The  atomic  proportions  are  those  of  tetrahedrite. 

PARACOLUMBITE.  Shepard,  (Proc.  Amer.  Assoc,  iv,  313,  and  Amer.  Jour.  Sci. 
[2],  zii.  209). — In  grains  and  short  irregular  seams,  of  an  iron-black  color,  with  a 
tinge  of  purple  and  a  black  streak ;  lustre  imperfectly  metallic.  H.  about  6.  B.B. 
fuses  readily  to  a  black  glass,  which  is  not  magnetic.  With  borax  dissolves 
rapidly,  the  glass  jellowish-brown  while  hot,  but  paler  on  cooling.  Easily  at- 
tacked by  sulphuric  acid,  and  gives  reaction  for  fluorine  ;  a  heavy  white  precipi- 
tate falls,  "  unmixed  with  silica."  The  solution  filtered  was  not  rendered  milky  oy 
boiling ;  it  was  decomposed  by  ammonia,  and  the  precipitate  "  of  mixed  oxyds  of 
uranium  and  iron  was  treated  with  carbonate  of  ammonia,  which  dissolved  the 
latter,  and  showed  its  proportion  to  be  small  when  compared  with  the  former." 
Whence  it  is  stated  to  consist  probably  of  oxyds  of  iron  and  uranium,  with  some 
metallic  acid  not  the  titanic. 

Occurs  about  a  mile  southwest  of  the  village  of  Taunton,  Mass.,  disseminated  in 
very  minutes  quantities  through  a  very  large  boulder,  lying  in  a  field  contiguous  to 
the  highway. 

PARTSCHIN,  Haidinger,  (Haid.  Ber.  iii,  440).— Found  in  grains  in  small  mono- 
clinic  crystals,  somewhat  resembling  Monazite.  H.=6 — 6*6;  G.=4 — 4*1.  Color 
reddish-brown.     Lustre  greasy.     Fracture  splintery. 

In  sand  from  Olahpian  in  Hungary  with  Rutilc,  ifmenite,  Zircon,  Eyanitc  Named 
after  P.  Partsch,  of  the  Vienna  Museum. 

PERCYLITE,  H.  J,  Brooke,  (Phil.  Mag.  [3],  xxxvi,  181,  I860).— Monometric.  In 
minute  cubes;  planes  O,  1,  /,  t2.     H.=2*6.     Color  sky-blue  ;  streak  similar. 

Composition, — Contains,  according  to  Percy,  (loc.  cit.),  lead,  chlorine,  and  copper, 
and  probably  oxygen ;  the  quantity  under  analysis  was  too  small  for  complete  re- 
sults. The  examination  gave,  besides  some  water,  chlorine  0*84,  lead  2*66,  copper 
0*77,  corresponding  to  equal  atomic  equivalents  of  these  ingredients.  Mr.  Percy 
supposes  that  an  equivalent  of  oxygen  should  be  added,  and  writes  the  formula 
(PbCl-f  PbO)+(CuCl+CuO)+Aq.  B.B.  by  slight  heat  the  blue  color  changes  to 
emerald-green,  and  reappears  on  cooling ;  in  the  outer  fiame,  the  flame  is  green 
within  and  blue  at  the  edges ;  fuses  very  easily,  and  in  a  tube  fumes  were  given  off, 
but  no  odors  were  perceived.  On  charcoal  in'^the  inner  flame  metallic  globules  are 
obtained,  which  dissolve  without  residue  in  dilute  nitric  acid.  With  borax  in  the 
outer  flame,  a  transparent  bluish-green  bead  is  obtained,  which  in  the  inner  flame 
becomes  turbid  and  orownish-rcd. 

Accompanies  gold  in  a  matrix  of  quartz  and  red  oxyd  of  iron,  and  is  said  to  have 
eome  from  La  Sonora,  in  Mexico. 

PRASOCHROME,  Landerer, — A  result  of  the  alteration  of  chromic  iron  on  the 
island  Scyro,  Grecian  Archipelago,  forming  a  dull  green  incrustation.  Contains 
earbonate  of  lime  colored  by  oxyd  or  chrome. 


602 


APPENDIX. 


610  PROSOPITE,  Scheerer,  (Pogff.  zc,  SI 6).— Supposed  from  tarn 

qnalitatiye  trials  on  portions  that  were  unaltered,  to  eonski  of 
alumininm,  calcium,  floorine,  and  water.  Occnn  at  tbt  ta 
mines  of  Altenberg,  in  crystals  which  are  mostly  altsrvd  ti 
Kaolin.  Scheerer  points  out  a  relation  in  some  angles  to  Bs> 
rytes ;  but  the  form  is  in  fact  yery  much  like  that  of  DaUkofiU^ 
as  shown  in  the  angles  and  in  the  annexed  figure,  altered  ■ 
position  from  that  given  by  Scheerer ;  US' :  tr=77®  to  78®,  (71" 
44,  in  Datholite) ;  O  :  2l=186<*,  (same  in  D.) ;  2  :  2=1«2®,  (IM® 
62'  in  D.) ;  2Y:  21  (top)=116io,  (llfi*  26'  in  D.)  ;  ^:  2r=llt^ 
(118<>  9'inD.) 

Is  it  possible  that  the  fluorine  has  been  introduced  tbrovgk 
the  process  of  alteration,  and  that  the  mineral  is  when  nasl- 
tcrod,  nothing  but  Datholite  I  The  name  is  from  vforwvcMv,  • 
matk,  and  alludes  to  its  deceptiye  or  masked  eondition. 

KIOLITE,  FroheU-^A  selenid  of  silver,  consisting  according  to  Del  Rio,  of9fl?fr 
57*66,  selenium  42*84=Ag  Se*.  Occurs  in  small  hexagonal  tables  of  a  lead  gnj 
color  and  malleable,  at  Tasco  in  Mexico.  Requires  further  examination.  The  cooh 
position  and  form  would  place  the  species  in  the  CovelHne  Oroup,  p.  54. 

STRAKONrrZITE,  von  Zepharovick—A  yellowish  green  steatite-like  miasrsl, 
forming  pseudomorphs  at  Muteniti,  near  Strakonitz  in  Bohemia,  with  floor  tou 
which  IS  partly  incrusted  with  quarts,  and  also  sphene  and  pyrites  in  orthoelsst 
and  quartz.  U  is  soft  with  a  ^eas;^  feel,  andG.=l*91.  Analyais  afforded  vca 
Zepharovich,  (Jahrb.  £  k.  k.  Reichs.,  iv,  695) : 

Si  5S-42        ^F  7  00        ^e  15*41        6a  1*87         Idg  2*94         tL  19*86. 
The  powder  is  pale  yellowish,  and  becomes  dull  brown  on  heating. 

TELLURIC  OCHRE,  (Tellurite,  Mcol,  Tellurige  Saure,  Petz),— Occnn  with  na- 
tive Tellurium  at  Facebay  and  Zalathna  in  Transylvania,  in  small  jellowi^  or 
whitish  spherical  masses,  with  a  radiated  structure  ;  also  as  an  earthy  coating.  Sup- 
posed to  oe  Tellurous  acid. 

TUNGSTATE  OF  COPPER— Announced  by  Dr.  Genth,  as  occurring  at  Dr. 
Co8by*8  mine  near  Pioneer  Mills,  Cabarras  Co.,  North  Carolina,  along  with  Wd- 
framine,  Wolfram  and  Scheelite,  the  last  in  large,  but  not  very  distinct,  crystals. 

611  TURNERITE,  Levy,  (Ann.  of  Phil,  xviii.  241).— Mo- 

noclinic.  M  :  M=:86<>  10',  P:  M=99*»  40';  M  :  cs 
188°  6' ;  P  :  «=1880  gQ^  Cleavage  parallel  vitk 
both  diagonals  of  the  prism,  one  more  perfect  thso 
the  other. 

H.  above  4.  Lustre  adamantine.  Streak  white  or 
grayish.  Color  yellow  or  brown.  Transparent- 
translucent 

Compo»iium. — According  to  Children,  it  containt 
alumina,  lime,  magnesia,  and  a  little  iron  ;  and  it  dif- 
fers from  sphene,  of  which  it  has  been  considered  s 
variety,  in  containing  very  little  silica  and  no  titanium.     It  requires  further  exam- 
ination, in  order  to  determine  its  place  in  the  system. 

Accompanies  quartz,  albite.  feldspar,  crichtonite,  and  anatase,  at  Moimt  Sorel  in 
Dauphin^.  It  was  distinguished  by  Le^,  and  named  in  honor  of  Mr.  Turner,  is 
whose  collection  it  was  first  found. 

URANIIJM,  BASIC  SULPHATE  OF,  H.  Baulnr,  (Pogg.  xcii.  251.  June.  18541.- 
Occurs  in  citron-yellow  microscopic,  rhombic  or  hexagonal  tables,  and  in  spherical 
aggregations.  An  anal3*sis  afforded  Sulphuric  acid  4*0,  oxyd  of  uranium  79-9.  wa- 
ter 14-3=98 -2,  corresponding  to  6^,  1§,  15lt     Is  it  a  simple  chemical   compound  t 

WILSOXITE,  T.  &  Hunt,  (Logan's  OeoL  Survey  of  Canada.  1858).— Maswve. 
Cleavage  perfect  in  two  directions  at  right  angles  with  one  another,  and  giving 
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aiuure  prisms ;  a  cross  cleavage  at  right  angles  with  one  of  those  cleavages  and  in- 
ined  110^  to  116^  to  the  other.  [Aecording  to  the  examination  of  fragments  by 
the  author,  Uiis  last  cleavage  may  be  only  a  fracture,  a  supposition  sustained  by 
the  wide  variation  mentioned  in  the  angle  of  inclination].  H.=3'6.  6.=2'766 — 
2*776.  Lustre  vitreous,  shining,  occasionally  pearly  on  cleavage  surfaces.  Color 
raddish,  rose-red  to  peach-blossom-red.    Subtranslucent.    Fracture  uneven. 

OompoaiHon. — Analysis  by  T.  8.  Hunt : 

Si  48-66      XI  27-94    ffe,  Stn  0-20    Ca  6-60    %  3-81    fc  8-87    iSfa  1-46  fl  8*61 
Oxygen  28'07  18-06  0-06  1-86  1-62        1-42  0-87       7*66 

B.B.  whitens,  becoming  opaque,  and  losing  water ;  fuses  with  intumescence  to  a 
white  enamel.  Occurs  at  Bathurat,  C.  W.,with  apatite,  calcite,  and  pyroxene. 
Some  resemblance  in  appearance  to  scapolite. 

Mineral  from  Italy,  (Sitzungsb.  Wien.  x,  179). — ^This  mineral  substance  is  proba- 
bly a  mechanical  mixture.  It  is  crystalline ;  hght  greenish  to  wine  yellow  ;  trans- 
lucent; shining  with  a  waxy  lustre;  streak  white.     H.^:6*6.     Q. =2*969. 

Compotitwn,^         Si  Xl  Ca  ^a  1^  H 

88-42         6-30         84-28         7*72         6-72         6-00. 

It  affords  no  probable  formula.  Wholly  soluble  in  sulphuric  acid,  and  but  little 
attacked  by  muriatic  acid.  B.B.  on  charcoal  melts  easily  to  a  colorless  blebby 
glass,  phosphorescing.    With  borax  easily  forms  a  colorless  glass. 

Meteoric  Jftnera/^.— Several  substances  occurring  in  meteorites  have  been  named 
by  G.  U.  Shepard  as  minerals,  which  are  imperfectly  described  and  little  known. 
See  Am.  J.  Sci.,  [2],  ii,  877,  vi,  402.  xv.  863.     They  are  called  Apatoid,  Sphenomite, 

iso  called  from  Sphene),  Dytlytite,  lodolite,  Chladnitef  Chantonnite^  Senreiberefte, 
changed  by  Haidinger  to  8hepardite\  Hyposulphite  of  Soda^  Hyposulphite  of  Mag- 
ntf«»a,  (Am.  J.  Sci.,  ii,  877),  Otivinoid,  (so  called  because  like  Olivine),  Howardite^ 
(ib.  vi,  402),  Partsehite,  (ib.  xv,  866). 

2.  Additional  notices  of  described  species. 

Ambxk. — According  to  Prol  Ooeppert,  Amber  is  derived  from  at  least  eight  spe- 
cies of  plants  besides  the  Finites  succinifer.  The  resin  is  supposed  to  have  been 
altered  to  Amber  through  fossilization.  Pro£  Ooeppert  enumerates  168  species  of 
plants  represented  by  remains  in  Amber. — Monatab.  Akad.^  Berlin,  1868,  and 
Am.  J,  Sci,,  [2],  xviii, 

Anatase,  p.  121.— Kenngott  obtains  for  0  :  1,  \U^  42',  1 :  1  (pyr.)  97®  61',  0  :  Ii 
=119°  22'.— 3fi».  Ruttl,  49. 

Berthixritx,  p.  78. — Specimens  from  the  mine  Neue  Hoffnung  Gottes,  near  Frei- 
berg, afforded  C.  v.  Hauer  (Jahrb.  k.  k.  Geol.  Reichs.,  iv,  686),  Sulphur  80'68,  iron 
10*16,  antimony  69*80=99*99. 

Bismutuink,  p.  88. — An  artificial  sulphuret  of  Bismuth  afforded  G.  Rose  the  fol- 
lowing angles :  /:  7=90®  40',  f5  :  r5=68«>  40'  and  126®  20',  /:  tl=186®  20'.— Po^^. 
xci,  402,  1864. 

BoLx,  p.  262.— Analyses  by  C.  von  Hauer,  (Jahrb.  k.  k.  Geol  Reichs.,  iv,  684): 

1.  G.  di  Bove,        Si  46*64  ^\  29*33    9e  888  Oa  0*60  Ag   trace  £[  14*27=98*72. 

2.  N.  Holland,  3822        81 00         11*00        trace  trace       18*81=99*08. 

3.  Discovery  Id.,        87*12        20*00         22*47         2*99  trace        17*62=100*20. 
Probably  results  of  alteration  of  feldspathic  or  some  aluminous  mineral 
Sinonite,  Hausm.  is  the  Bolus  of  Sinope  ;  Stolvenite,  Kenngott,  is  the  bole  of  Stol- 

pen ;  Oropion,  Qlocker,  is  Bergseife,  p.  262.     Tne  right  to  a  name  in  each  of  these 
so-called  species  is  very  questionable. 

Galaminb,  p.  813. — Altenberg  crystals  of  Calamine  have  been  measured  by  H. 
Dauber,  Pogg.  xcii,  246,  June,  1864. 

Oalcttb,  p.  486.— The  Fontainbleau  crystals  contain,  according  to  Delesse,  up- 
wards of  fifty  per  cent  of  sand.    In  one  crystal,  G.=2*84,  he  found  fifty-seven  per 
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eent.  of  mixed  sand ;  in  another  sixty-two  per  cent. ;  another  6.^=2*53,  sixty-thrM 

S»r  cent. ;  in  a  less  perfectly  crystallized  spheroidal  mass,  eighty-three  per  etnt 
tUle  ZeiUekr,  1854, 216.   F.  W.  Wimmer  describes  a  crystal  of  Calcite  affording  Ue 

sealenohedron  -j*,  ib.,  1864, 8S4. 

CATAPLnm. — ^The  crystallization  of  Catapleiite,  according  to  H.  Dauber,  is  hex- 
agonaL  The  crystals  have  the  edges  replaced  by  the  planes  1,  2,  4;  O  :  lr=l4i° 
H',  O  :  2=122«>  38i',  O  :  4=107«*  45^.— Poy^.  xcii,  289.  June,  1864. 

C^iLKiTx. — Domeyko's  vanadate  of  lead  and  copper,  p.  863,  ia  named  Cfaileite  br 
Kenngott.  This  is 'the  second  species  so  called,  the  name  being  a  synonyme  under 
Gothite. 

Chloropal,  p.  387. — Named  Unghwarite  by  Olocker,  and  regarded  as  a  good  spe- 
cies by  Kenngott.  Occurs  amorphous;  Hr=2*6 — 8  ;  G=2'10 — 2*16;  greenish-yellov; 
streak  greenish- white ;  lustre  weak  waxy.  B.B.  infusible,  but  becomes  brown  to 
black  in  a  glass  tube,  and  gives  off  water.  Muriatic  acid  takes  up  the  hydrate  of 
iron.     Von  Hauer  obtained  in  an  analysis,  (Eenngott's  Min.  Kotizen,  ix). 

Si  67-76  ^e  2086         Ca  1-77         A  19-78=10017. 

Hiib  result  differs  considerably  from  other  analyses. 

Chrtsocolla. — L.  Ssmann  communicates  to  the  author  that  he  has  specimens  of 
ChrysocoUa  from  Chili,  which  have  in  the  interior  the  fibrous  structure  and  composi- 
tion of  pure  malachite,  showing  that  the  whole  was  once  malachite. 

In  an  earthy  Chrysocolla-incrustation  from  Chili,  Berthier  found  sulphuric  aeid, 
(analysis  p.  310);  and  in  another  Eittredge  (anal.  11,  p.  310)  obtained  neither  car- 
bonic nor  sulphuric  acid. 

The  ChrysocoUa  analyzed  bvScheerer,  (anal.  8,  p.  310),  occurs  with  feldspar,  and 
is  supposed  to  have  resulted  from  the  action  of  sulphate  of  copper  on  the  fddspar. 

Bischof  observes  (Lehrb.  ii,  1885)  that  silicate  ol  copper  may  be  formed  through 
the  action  of  an  alkaline-,  lime-,  or  magnesia-silicate  on  sulphate  or  nitrate  of  copper 
in  solution.  He  also  shows  that  this  silicate  is  decomposed  by  carl>onated  waters, 
producing  carbonate  of  copper.  The  silicate  is  slightly  soluble  in  pure  water,  and 
therefore  may  act  in  forming  the  pseudomorphs  af^r  carbonate  of  lead  and  libe- 
thenite,  which  have  been  described.  Its  solubility  and  formation  by  the  methods 
stated,  account  for  it^  occurrence  in  hydrous  silicates,  as  Allophane.  The  alkaline 
silicates  are  furnished  by  the  decomposing  granite,  and  the  sulphate  of  copper  bj 
altered  pyritous  copper. 

Clay  axu  Clatzt  Earths,  Earthy  hydrous  alvminous  Siucates. — Various  com- 
pounds of  this  nature  are  described  on  pp.  165,  249  to  263,  and  337  to  34<i.  The 
following  are  others  : 

Sphratjidf,  Hauam.— A  yellowish -gray  earth  or  clay,  speckled  with  red,  called 
Lemnian  earth;  Air/iw«  «r^|i«yic  of  the  Greeks;  Siegelefde  of  the  Germans.  Adheres 
but  little  to  the  tongue,  and  falls  to  pieces  in  water.  Analysis  by  Klaproth,  Beit 
iv,  833,  specimen  from  Stalimene.  the  ancient  Lemnos. 

FnlUrs  Earth,  (Walkerde,  HVm  ;    Walkthon,  //a««>w).— Earthy  with  a  shining; 

streak  ;  greenish-gray,  oil-green,white,  yellowish,  reddish,  red,  brown ;  G.=l-7 2^1: 

feel  either  greasy  or  harsh  ;  adheres  a  fittle  to  the  tongue ;  falls  to  pieces  in  water. 
Analysis  by  Elaproth,  Beit,  iv,  338.  and  Thomson. 

Occurs  in  connection  with  the  chalk,  oolite,  Ac.  Found  in  England  at  XulfieU 
near  Kiegate.  in  Sussex;  near  Maidstone,  in  Eent;  Wobum,  in  Bedfordshire:  st 
Vahls.  near  Aix  la  Chapelle ;  Rosswcin,  in  Saxony ;  Zwikowetz.  in  Bohemia :  and 
elsewhere. 

Potter*  C/«v.— Analj-ses  of  Potter's  Clay  by  Elaproth,  Beit.  vi.  281.  and  bv 
Aubert  and  Berthier.  Diet.  Tech.  xvii. 

Serrritr.^A  variety  of  halloysite.  analysis  by  Pelletier.  Bead.  Tr.  ii.  36. 

OnA-oxin,  EobelL— In  roundish  pieces,'having  an  apple-irreen  color:  sometimef 
grayish  or  brownish  ;  lustre  weak,  preasy ;  translucent :  H.=2  ;  G.=2-8  •  fracture 
fine  splintery.  Analysis  by  Eobell,  J.  f.*pr.  Chem.  ii,  295.  From  SalibuVg.  B.B. 
fuses  with  intumeiicence  to  a  white  Webby  glass ;  in  snlphuric  acid  soluble,  but  not 
m  muriatic.  ' 
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8-50,  Elaproth. 
24-00,   &  trace, 
NaCl  010,  Klap. 
25-60.  Klap. 

7-280,  Thorn. 
11,  Klap. 

,*Aubert. 

,  ^Berthier. 

4*60,  EobeU. 
26,  Pelletier. 


Anauxite,  Breith. — Anauxite  is  greenish-white,  pearly,  granular,  with  deayage 
in  one  direction  ;  translucent;  H.=2-3  ;  G.=2-26.  Plattner  obtained,  (J.  f.  pr.  cL 
ZY,  325),  55*7  silica,  11-5  MT&ter,  with  much  alumina,  a  little  magnesia  and  protozyd 
of  iron.     A  doubtful  if  not  bad  species.    From  Bilin,  in  Bohemia. 

Clintonite,  p.  297. — ^Two  recent  analyses  of  this  mineral  by  G.  A.  Brush,  (com- 
municated to  the  author,  by  letter  dated  Miinchen,  Aug.  7,  1854),  afforded, 


Si 

£1        Pe     ]f[g      Ca       :Sra 

1. 

Sphragide,  Stalimene, 

66-00 

14-50     6-00     0-25     0*26      8-60 

2. 

AWer'«i^arM,Riegate, 

58-00 

10-00     9-76     1-26    0-60    

8. 

"      Silesia, 

48-60 

16-60     6-50     1-50     0-50    

4. 

"      Maxton, 

57-106  81-860  2-615 

5. 

Potter^8  day,  Silesia, 

61- 

27-         1-          

6. 

"      France, 

57-0 

87-0      4-0 1-7      

7. 

t*                u                « 

60-0 

80-0       7-6 2-4       

8. 

Onkoiin, 

52-62 

SO-88     8-82f'eO-80fc6-88 

9. 

Severite, 

60- 

22-         -—     

a  Water  exckided. 

Si 

1.  20-24 
Oxygen,  10*74 

2.  20-18 
Oxygen,  10*69 


£1 
8918 
18-29 
88-68 
18-07 


9e 
8-27 
0-98 
8-48 
104 


Zr 

0-76 
0-20 
0-68 
0-18 


Ca 

18-69 
3-89 

18-86 
8-80 


Mg 

20-84 

8-84 

21-66 
8-66 


^a 
114 
0-29 
1-14 
0-29 


0-29 
008 

0-29 
0-08 


1-04=100-89. 
0-92. 

1  •05=100-46. 
*  0-98. 


These  results  of  Mr.  Brush  give  for  the  oxygen  ratio  of  fi,  fi.  Si,  12-56  :  19-47  : 
10-74  and  12*78  :  19*29  :  10*69.  Adding  the  oxygen  of  the  protoxyds  and  peroxyda, 
the  ratio  for  fe+fi,  Si  becomes  82-02  :  10*74  and  82*73  :  10*69,  or  very  closely  8  :  1, 
while  the  ratio  for  the  oxygen  of  the  protoxyds  and  peroxyds  is  2  :  8  ;  the  former 
of  which  ratios,  however  ex|)ressed  in  a  formula,  appears  to  be  the  characteristic  of 
the  species.  Kobell's  Disterrite  afforded  the  oxygen  ratio  for  ft,  fi,  Si,  11-24  :  21-26  : 
10*60.  and  for  fe+S,  Si,  82*50  :  10*60,  which  gives  the  same  oxygen  ratio  8  :  1 
nearly  for  the  bases  and  silica.  Both  correspond  to  (ft',  fi)Sii^-|~'^<l>  vriih.  ft' :  fi 
as  2  :  8  in  the  Clintonite,  and  1  :  2  in  the  Disterrite.  The  water  is  nearly  wanting 
in  the  Clintonite,  according  to  Brush. 

If  we  regard  one  third  of  the  peroxyds  in  Brush's  analysis  as  replacing  silica, 
the  oxygen  ratio  for  fi,  S,   (5i),  becomes  12-78:  12*86:  17*12;  'or  between  the 
bases  and  the    rest  25*64  :   17-12=3:2,  giving  the  formula  (^ft'+^fi)  (Si,  Xl)l> 
which  is  the  formula  deduced  on  pp.  289,  297. 

Copper  Glance,  p.  46.— A  crystal  weighing  half  a  pound  has  been  foimd  in  the  mines 
near  Angina,  Tuscany.  The  Mount  Catini  Mine  affords  Copper  Glance,  and  alao 
Native  Copper,  Red  Copper,  and  Copper  Pyrites. 

CovsLLiNE,  p.65. — ^The  Covellineof  Leogang,  in  Salzburg,  occurs  mostly  massive,  but 
affords  minute  crystals,  according  to  Kenngott,  which  present  faces  of  two  hexago- 
nal pyramids;  the  acuter  pyramid  has  for  its  basal  cages  the  angle  166^  24';  and 
the  inclination  of  a  face  or  this  pyramid  on  one  of  the  other  is  150^  24'.  Color: 
indigo-blue,  with  submctallic  soinewliat  greasy  lustre,  a  little  pearly  on  the  cleavage 
face;  streak  black;  H.=1'6 — 2.  G.=4*636— 4-690.  Analysis  afforded  Sulphur 
84-30,  copper  61-66,  iron  1-14. — Kenngott's  Min.  Notizen,  No.  ix. 

Dewetlite,  p.  285. — ^A  variety  from  Fleims  (called  Oymnite  by  the  author,  but 
correctly  Dewoylite,  as  this  is  the  earlier  name)  afforded  von  Widtermann,  (Jahrb. 
k.  k.  Geol.  Roichs.,  iv,  626).  5i  40*82,  Sl^'  3606,  water  21*72,  Fe  0*42,  0  0-59=99-61, 
agreeing  closely  with  Q^Uacfufr's  analyses  of  this  mineral  from  the  same  locality, 
(Anal  4,  p.  286). 

An  earthy  variety  from  the  same  place  affords  Si  49-06,  iSig  28-60,  fl  16*26,  9e 
0-69,  C  4-76=99*28,  affording  the  oxygen  ratio  for  fi[,  ft.  Si,  nearly  8:2:5. 

ELiAsm,  p.  108. — This  species  differs  widely  from  Pitchblende  in  its  lower 
speolfio  gravity  and  the  largo  proportion  of  water. 

64 
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Enaboite,  p.  87. — Crystals  of  Enai^nte.  which  are  trimetric,  have  been  mcMCii 
by  H.  Dauber.  He  obtained  for  /:  /;  97°  63'.  Other  observed  plaoee,  il,  ft.  ft  »» 
21,  IX,  with  the  pyramids  1  and  f  0  :  1«=140®  29';  whence  by  calciilatioii,0:U= 
I860  87',  O  :  if=154°  48',  0  :  21=117®  68',  0  :  1=147**  55'.— Po^.  xcii.  J87. 

Feldbpab. — M.  Scheerer  obtains  for  an  albite  from  Snamin  the  ozycen  ntio  f* 
ft,  fi,  3i,  1  :  8  :  11 ;  and  as  the  ratio  is  intermediate  between  that  of  albite  tad  oi- 
goclase,  he  proposes  to  call  it  oli^oclase-albite.  A  feldspar  from  the  lircoD-fyaBi 
of  Norway,  analyzed  by  G.  Omelin,  he  regards  as  consisting  of  1  of  oligoclsM,  1  d 
albite,  and  1  of  orthoclase  ;  another  from  the  Syenite  of  Ballons,  as  compoiedof  1 
of  oligodase  and  2  of  orthoclase ;  and  the  same  for  another  from  Plombierei,  afr 
lyied  by  Delesse.  BiM.  Soc.  Oeol  d^ France,  [21.  xi,  146. — ^T.  S.  Hunt  offered  m«i 
theoretical  views  on  the  composition  of  the  FeldsparB  to  the  American  Aiisftfiity*. 
at  the  meeting  in  1864,  at  Washington.    See  AnL  J.  Sci.,  [2],  xviii,  269. 

Gabronfte,  Bendant  (Traits,  ii,  94). — L.  Ssmann  observes  that  he  has  seen  in  tk 
School  of  Mines,  Paris,  truncated  square  prism  of  the  gabronite,  which  shov  tbt 
the  mineral  is  Scapolite.     (Communicated  to  the  author). 

Galena,  p.  89. — A  variety  in  cubes,  containing  mang^anese,  probaUT  fro* 
Harteurod,  near  Gladenbach,  afforded  Sandmann,  S  18*80,  Pb  88*62,  FeO'Sa,Mi 
1*20,  Ae  0*14=90*49.  H.=2'6.  G.=7*ll.  KB.  a  strong  manganese  reaction.  Am. 
CK  u,  Pharm,  Ixxziz,  864* 

GiBBsrrE,  p.  184i — ^The  Villa  Rica  (Brasil)  Gibbsite  afforded  yon  Haner,  Alonitt 
64-86,water  86*66,  phosphoric  acid,  a  trace=H)O.^J<ihrb. /.  k.  k.  JieicJU,,  ir,  W7. 


Hematfte,  p.  118. — KokscharoY  has  elegantly  figured  and  describes  several  I 
of  hematite  crystals  in  his  Materialen  zur  Min.  Russlands.  Besides  the  phoMi 
enumerated  on  p.  118,  he  mentions  i*  as  presented  by  Russian  crystala  He  ob- 
tained for  i2  :  i2  86® ;  for  f  *,  terminal  edges  147®  28'  18'',  llio  40'  28",  and  fcr 
the  middle  (or  basal)  edge  114®  46'  20". 

HxssrrE,  p.  44. — This  species,  according  to  Eenngott,  (Sitzb.  Wien.  xi,  20, 1858),  ii 
trimetric  ;  the  crystals  snow  the  faces  tl,  t%  /,  besides  another  vertical  prism  vade 
termined. 

HrDROUALrrE,  Mitscherlich. — A  hydrous  Chlorid  of  Sodium.  Composition  Ks 
Cl+4  H=Chlorid  of  Sodium  620,  water  88*0=100. 

Utdrophilite,  Olocker. — ^A  name  applied  to  Chlorid  of  Calcium. 

Idocrase,  p.  197. — Kohscharov  has  published  an  elaborate  memoir  with  msaf 
fine  fiffures  on  the  Russian  idocrase,  in  his  Min.  Russlands,  p.  92.  From  crvftsfi 
from  the  Poljakowsk  mine  he  found  0  :  1=142®  46|'.  Jefrcinoffite  is  a  Tsriety  of 
idocrase  from  Finland,  containing  according  to  Ivanoff,  Si  87*41,  6a  84*20, 3^  SO'CO, 
9e  4*60,  &  1*16,  ^a  1*70=99*07.  It  is  usually  yellowish-brown,  but  sometisM 
colorless.     Kohscharov's  Min.  Russlandt,  116. 

Ilmentte,  p.  116. — KokscharoT  mentions  the  rhombohedron  ^R  as  occorring  io 
Russian  ilmenite.     Min,  Bustl.  20. 

loDYRFTE,  p.  96. — Two  aualyscs  of  this  silver  ore  have  afforded  J.  Lawreflc« 
Smith  the  following  results,  (communicated  to  the  author  by  letter,  dated  Looii- 
ville.  Ky.,Aug.  23.  1864): 

Iodine,         62*984  68109 

Silver,  46*621=99*466  46*880=99*489, 

with  traces  of  copper  and  chlorine. 

^  Kaolin. — The  author  is  indebted  for  the  mode  of  presenting  the  analvMS  of 
Kaolin,  o»  p.  249,  to  M.  Louis  Sipmann  of  Paris.  M.  Sspmann  observes  that  the  hy- 
drous silicates  of  alumina  proceeding  from  the  decomposition  of  the  feldspars  ntr'cr 


APPENDIX.  507 

eontain  more  alumina  than  silica,  and  they  mostly  come  under  the  formula  Si  9i-f- 
SfiL  The  speoiee  Ck>nyrite,  Allophane,  Scarbroite,  and  Miloschine,  which  contain 
mneh  less  suica,  have  not  proceeded  from  the  decomposition  of  feldspars,  but  through 
sulphates  of  alumina  produced  by  the  alteration  of  pyrites.  The  earthy  silicates  con- 
tMDiog  two  or  more  equivalents  of  silica  have  probably  proceeded  from  the  decom- 
poeition  of  aluminous  pyroxenes. 

Lavkhoulan,  p.  417. — According  to  trials  by  J.  Lindacker,  (Jahrb  k.  k.  GeoL 
B«iehs.,  iv,  655),  Lavendulan  contains  oxyd  of  copper,  arsenous  acid,  and  water, 
irith  also  oxyd  of  cobalt,  lime,  and  sulphuric  acid.  It  is  a  result  of  alteration  of 
different  ores,  and  occurs  with  arsenates  of  cobalt  and  nickel,  nickel  ochre,  copper 
black,  and  cobalt  pyrites. 

LsADsiLLm,  p.  871. — Fig.  1  of  Leadhillite/is  taken  from  Mohs,(pl.  18),  but'altered 
by  the  addition  (though  of  reduced  size)  of  the  planes  wanting  through  hemihe- 
diriam,  (the  right  hand  /,  |.2 ,  2.^^  t2  ),  ^^  order  to  exhibit  the  relations  orthe  planes. 

LxcDsm,  TTioms&n, — Regarded  as  a  mechanical  mixture  of  sulphates  of  lime  and 
baryta.  Thomson's  analysis  afforded  71*9  of  the  former  to  28*1  or  the  latter.  From 
near  Leeds,  Yorkshire,  England. 

LsuooPTUTX,  p.  61. — ^The  Sdterthergite  of  Eenngott  includes  analyses  4  and  5,  p.  61. 

LnfxsTONE  FOR  Htdraulic  Purposes  ;  Subcarbonate  of  Lncx.  —  According  to 
Tilleneuve,  (Bull  Soc.  Oeol  de  France,  J2],  x,  842),  the  hydraulic  mortar  owes  its 
character  to  the  formation  of  subsalts  of  lime,  magnesia,  alumina,  or  iron,  with  car- 
bonic acid  and  silica,  that  is,  salts  containing  an  excess  of  base.  Lime  may  form  a 
subcarbonate  (containing  two  equivalents  of  lime  and  one  of  acid)  which  is  insol- 
uble, and  has  hydraulic  characters.  This  subcarbonate  contains  half  an  equivalent 
of  water ;  with  the  silica  a  subsilicate  forms  containing  5  of  water ;  and  he  observes 
also  that  there  is  a  subaluminate  with  *l\  equivalents  of  water.  These  subsalts  are 
stable  only  below  a  temperature  of  212^  F.  The  virtue  therefore  of  the  hydraulic 
rock  depends  on  the  excess  of  bases  or  earthy  ingredients.  M.  Delesse  has  de- 
tected a  hydrated  tubcarbonatt  of  lime  in  bone  caverns  of  the  Jura  beds. 

MAOvnrrB. — ^A  specimen  from  Madras  afforded  Pfeiffer,  (Ann.  Ch.  u.  Pharm. 
Ixzxix,  219),  0  50-64,  Ag  46'12,  Ca  0-86,  fJTa  042,  fc  067,  41  0*26,  Si  0*28,  fl  0*16, 
t  and  CI  <ractf=98*85. 

Mica. — An  elaborate  paper  by  Joseph  Grailich,  on  the  optical  characters  of  the 
micas,  has  recently  appeared  in  the  Sitzungsberichte  der  xais.  Akad.  der  Wissen- 
schaften  at  Vienna,  (vol.  xi,  p.  46).  It  contains  the  following  measurements  of  the 
optical  angles  of  micas : 

L  Angle  of  Dlrerjenee  of  the  Axes  unall. 

1.  Plane  of  the  <ixet  in  the  line  of  the  tharter  diagonal. — Oreen  in  limestone,  Yesu- 
tIus  0^-1®  ;  dull-green  to  colorless,  ib.,  1°  ;  brownish-green,  ib.,  2°  ;  bluish,  ib.,8®  ; 
white,  from  Easton,  Pa.,  l°-20;  green,  ib.,  8°-4®  ;  brown,  from  Upper  Hungary, 
in  calcite,  4°  80' ;  brown  in  feldspar,  from  "Warwick,  4*^-6® ;  gold  yellow,  from 
Baritti,  Brazil,  6°  80' ;  meroxene,  from  Fassa  Valley,  l®-8**. 

2.  Angle  between  the  optical  axes  0^. — Dark  green  mica  of  Zillerthal ;  ib.  from 
Norway  ;  dark  olive-green,  from  Kariat ;  blood- red  in  thin  plates,  from  Besztercce, 
in  quartz  ;  from  Retzbanya,  in  calcite  with  chalcopyrite ;  dark-green  from  Ooshen, 
(New  York  probably),  submetallic  in  lustre;  liver-brown,  from  Anaksirksarklik ; 
black,  in  ^thm  leaves  blood-red,  from  Leonfelden ;  dark-greenish,  from  Kingik- 
torsoak,  Greenland ;  dull-red,  from  Mag^ra,  in  granite ;  bluish,  from  Altenberg ; 
black,  from  Horn,  Upper  Austria. 

8.   Optical  axet  in  the  plane  of  the  lonper  diagonal, — Brown  mica,  from  Frascati, 
1  six-sided  tables,  O^-l®  ;  brown,  six 


in  six-sided  tables,  0<*-l*  ;  brown,  six-sided  pyramids,  from  Cavuga-lake,  N.  Y.,  1® 
2®  ;  hexag.  tables,  from  Pellegrino,  Tyrol,  in  calcite,  O^-l®  ;  blackish-green,  from 
Green wo^  Furnace,  0®-l® ;  sea-green,  from  Karosulik,  l°-2® ;  chesnut-brown, 
from  L.  Baikal,  l®-2°  ;  liver-brown,  in  large  tables,  5°. 

4.  Dovhtful  at  to  which  diagonal  coinci£e  with  the  plane  of  the  optical  axes, — 
Brown,  from  Moravia,  6** ;  liver-brown,  from  Gargenberg,  Suabia,  5®  ;  dark-brown , 
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from  Eden,  Orange  Ga,  N.  T.,  2^  ;  pUUchio-green,  from  Gomor,  2°  SO' ;  ptnekUek- 
brown,  from  Siberia,  2®  40',  G.=^-582 ;  sea-green,  from  Norway,  2<>,  G.ss2-&iS; 
eheenut  brown,  in  granite,  0®-l®. 

S.  Angle  of  Dirergeoee  abore  SC®. 
1.  Plane  of  the  axeM  in  the  line  of  the  %hcrier  diaponoL  — Gray  mica,  from  KeOii, 
in  granite,  50°  12' ;  from  Zinnwald  and  Schlackenwald,  in  granite,  51^  60';  gnf, 
from  the  Tyrol,  in  granite,  62°  12' ;  colorless,  from  Siberia,  60**  80'- 

8.  Plane  of  the  axet  in  the  line  of  the  longer  diaaonal. — Greenish-browii,  tnm 
Arendal,  58° ;  yellowish-brown,  from  Warwick,  59° ;  from  Airolo,  Switzerlsod, 
60°  ;  from  Miask,  in  yellow  feldspar,  6*2<>  50' ;  pale  greenish,  from  Sehwaneabe^ 
61°  12';  ftom  Nertschinsk,  in  granite,  66°  ;  green,  from  Rothenkopf,  Tjrrol,  W'; 
colorless,  from  Gloria,  Brazil,  66°  36' ;  from  SkogboUt,  near  Kimito,  Finland,  with 
red  albite,  67°  26';  from  Weathersfield,*  Connecticut,  in  coarae^muned  maitc^ 
G.=2-886,  67°  40' ;  colorless,  from  Josefs- Alpe.  G.=r2-718,  69°  10';  pincbbeck-brovs, 
from  Trachiros,  Cape  Goyaz,  Brazil,  69°  25' ;  brownish  to  colorless,  from  Middk- 
town,  Connecticut,  G.=r2*852,  70°,  (No.  6  of  Silliman,  p.  218)  ;  from  Nollnk.  Ortea- 
land,  70°  86' ;  blonde,  from  Pressburg,  Hungary,  70°  40' ;  green,  from  EsMigia- 
floyt,  Greenland,  71°  ;  pinchbeck-brown,  from  Kakunda,  Brazil,  71°  26';  blende, 
from  Cam,  Bohemia,  71°  40';  light-green,  from  Greenland,  71=*  60';  pale-hrovi, 
flrom  Minas  Geraes,  Brazil,  72°  20';  pinchbeck-brown,  from  Horlber^,  Bavsris,  ii 
granite,  72°  25' ;  greenish-yellow,  from  Chester,  Mass.,  G.=2-827.  72^  80°-7l*>"'': 
white,  from  Zwiesel,  Bavaria,  74°  ;  greenish-white,  from  Concei^ao,  Brazil.  74® ; 
oolorlest,  from  the  Ural,  74*^ ;  gray,  from  Galmeikirchen,  Upper  Austria,  74®  W\ 
pinchbeck- brown,  from  Miask,  Urals,  76°  26';  gray  to  colorless,  from  8ib«ris»6. 
■s2*802,  75°-76<^ ;  colorless,  from  Pressburg,  Hungary,  76°  12' ;  pinchbeek-bfvwi. 
from  Engenhos  Corallinhos,  Brazil,  64°-66<>  and  68°-69°. 

9.  In  the  following,  crystals  not  well  defined,  and  position  of  the  longer  diagMtl 
inferred  from  the  cleavage  forms.  From  Irkutsk,  68° ;  from  Fogaras,  in  TransyWaait, 
in  granite,  69°  ;  colorless,  fh>m  Lobming,  Austria,  69°  20' ;  wine-yellow,  from  Balmt- 
rassa,  69°  45' ;  sea-green,  from  Elfdal,  Sweden,  69°  58' ;  silver  fray,  from  Seklack- 
anwald,  Bohemia,  70°;  from  Pressburg,  69°  42'  to  72°  24^;  from  PcjaMka, 
70°-71^;  from  Grobo,  Bannat,  70°-70°  86';  from  Gomor,  Hungary,  70^ 
24' ;  from  Neuberg,  Bavaria,  70°  40' ;  from  Jamaica,  70°  64' ;  from  WotUva, 
Bohemia,  71°  16';  from  Brazil.  71°  86' ;  from  Mursinka,  Poland,  71°  50^;  greeaiik- 
▼ellow.  from  Utci,  Sweden,  72°  50' ;  pale  yellowish-green,  from  Paris,  Me,  72*  54' 
(No.  41  and  42  of  Silliman^;  from  Ronsberg,  Bohemia,  78° ;  firom  Skuttrand,  Norwtv, 
78°  80';  greenish,  from  Norway,  74°  10';  pale-green,  from  Chillon,  Switzerian), 
74°  24';  voUowish- white,  from  "Zwiesel,  Bavaria,  76°  10';  yellowish-green,  fron 
8erra  de  C'onoei^jao.  Brazil,  76°. 

4»  Ki**ir  Tfti  Lithia  J/iVas. — From  Maine,  74°,  (No.  45  of  Silliman)  ;  from  Chester 
field.  Mas*.  76°  ;  fri>m  Siberia.  76°  40' ;  from  Rozena,  76°  ;  from  Pennig,  Saxonv,  7«® 
80* ;  ftx^m  Ma»saohusetts,  in  granite,  (Goshen  t  No.  60  of  Silliman),  76°  l0'-76°  40. 
Fr\un  a  review  of  all  the  observations  and  the  analyses,  as  far  as  they  have  beea 
made,  it  ap)>ear«  that  there  are  at  least  two  great  groups— one  including*  the  biotittf 
and  )\hlo^pites,  the  other  the  muscovitcs  and  lepidolites.  The  line  Itetweea  tk« 
Itst  two  IS  not  at  present  distinct  either  in  composition  or  optical  characters.  Be- 
tween the  two  former  there  is  a  difference  of  composition,  according  to  the  analvMi 
made.  and.  as  far  as  known,  the  optical  angle  of  the  phlosopites  is  hardly  below' 1^. 
Judging  fri^m  the  descriptions  of  the  specimens  examined  by  Orailich,  tliere  were 
b«t  f»w  phlogopites  among  them.  The  color  and  general  habit  of  the  phlevopitsi. 
tts  well  as  th^ir  o\<>eun>eaee  in  granular  limestone,  will  usually  distinguith  thoc 
l^>m  either  the  biotitcs  or  muscovitcs.  But  more  analyses  are  required  to  clear  if 
Hie  whole  subject  of  the  micas,  and  especially  to  aaeertain  what  importance,  if  aar. 
altaohee  to  the  distinction  whether  the  plane  of  the  optical  axes  lies  in  the  loafer 
or  shorter  dia|^>nal.  M.  Orailich  shows  that,  with  slight  exceptions,  the  angle  io- 
ereases  with  tiie  s|>etfifie  gravity  in  the  mica  of  a  given  locality.  Thus  seven  mies» 
fWnu  IVeeehurg,  Hungary,  have' respectively  the  following  specific  gravities  and  of- 
Ileal  aagles : 

S|voific  gravity.     1-714     2-786     2-766    2*782    2-790     2-7M     2-7»«. 
Angles,  '         69-7       70\1       70  5      71-2      72*3       72*4       72^)1 

We  refer  U>  M.  Grailieh*s  f^per  for  his  mathemaiieal  details. 

*  This  must  be  aa  error,  as  we  know  of  no  mica  in  granite  at  Weathersfield. 
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MiipiOKEL,  p.  62. — A  yariety  from  near  MOhlbach,  in  Transylvania,  a£forded  yon 
Haaer,  Arsenic  45*00,  sulphur  21-36,  iron  83-62=99-88.  Jahrb.  f.  k,  k.  Heiehs,, 
ir,  400. 

Nacritk,  Talcitk. — Nacrite  has  the  feel  of  a  soft  earthy  talc,  and  consists  of  mi- 
nute grains  or  scales,  white  and  pearly,  with  a  greasy  feel,  much  like  Pholerite, 
although  anhydrous.  Talcite  from  Wicklow,  Ireland,  is  similar.  Analyses :  Thom- 
son, (Rec  Gen.  Sci.  May,  1836),  2,  3,  Short  and  Tennant,  (Thom.  Min.  i,  244): 

Si         %1       ^e  Oa      fig     iln       H 

1.  Nacrite,  Brunswick,  Me.,     64*44    2884    4*48    1*0,  Thomson. 

t.  Talcite,  Wicklow,                 46*00     36-20     2*88  9-61                3*94     2*0,   Short 

8.         "               "                        44*56     83*80     7*70  1*80     8*80     2'26     6-25,  Tennant 

Vauquelin's  analysis  of  Nacrite  is  referred  to  mica  by  Rammelsberg.  It  is  an- 
hydrous. 

Ottrslitb. — Reported  as  occurring  in  Tuscany. 

PARALUMiNrrK,  Steinberg, — Includes  anal.  12,  13,  of  Websterite,  p.  890.  A  very 
doubtful  species. 

PufOATrrE,  Roth. — Analysis  1,  of  Predazzite;  but  not  a  good  species. 

Rocks,  (p.  24*7). — ^The  following  are  recent  analyses  of  different  rocks: 

1.  Oranite,  from  the  Valorsin  Valley,  consisting  of  quartz,  oligoclase,  and  white 
or  brownish  mica :  Delesse,  Bull.  Geol.  France,  [2],  vii,  424. 

2.  Red  Syenite  of  Egypt,  consisting  of  quartz,  red  orthoclase,  white  oligoclase, 
and  black  mica:  Delesse,  ib.,  vii,  484. 

8.  Protogine  of  Mt  Blanc,  consisting  of  quartz,  orthoclase,  oligoclase,  talc,  and 
mica  :  Delesse,  ib.,  vi,  280. 

4.  Porphyry  of  Lessines,  having  a  green  base,  and  the  disseminated  crystals 
being  oligoclase:  Delesse,  ib.,  vii,  810. 

5,  6.  Dioritet  of  the  Vosges ;  5,  from  Frondromd,  fine  crystalline,  nearly  com- 
pact in  texture,  consisting  of  feldspar  and  hornblende;  G.=2'946;— 6,  from  Clefcy, 
consisting  of  oligoclase,  hornblende,  and  mica;  color  black;  G.=2*902:  Delesse. 

7.  Orawdite  (Weissstein),  fine-grained,  grayish-white  color,  from  Krems;  only 
0*70  p.  0.  soluble  in  muriatic  acid:  £.  Hornig,  Wien.  Akad.,  vii,  588. 

8.  Hornblende  SlcUe,  consisting  of  feldspar  and  hornblende,  with  some  chlorite; 
G.^:8'0O8 ;  from  Miltitz  in  Saxony ;  contains  small  acicular  crystals  of  hornblende : 
Bischof,  Lehrb.  de  GeoL 

9.  10.  Mica  Slate ;  9,  grayish,  from  Libethen  in  Hungary; — 10,  ib.,  froni  Ora- 
witza,  Hungary:  Bischof  and  Kjerulf,  Bisch.  Lehrb. 

11 1  12^  Cflay  Slate ; — 11,  from  Siegen  ; — 12,  from  Roth waltersdorf,  color  bluish- 
black:  Bischof,  Lehrb. 

18.  Ib.  of  violet  color  and  having  a  silky  lustre,  from  Nerothal,  near  Wiesbaden ; 
0.=^*822 ;  B.B.  fuses  on  the  edges  to  a  gray  enamel ;  muriatic  acid  decomposes  17*89 
p.  e.,  removing  a  fourth  of  the  silica  and  alumina,  all  the  peroxyd  of  iron,  nearly  all 
the  magnesia,  all  the  lime,  and  less  than  one-third  of  the  potash:  List,  Ann.  Gh.  u. 
Pharm.,  Ixxxi,  257.  List  obtained  from  this  slate  the  tericite,  (see  p.  228),  which 
it  the  source  of  the  silky  lustre. 

14.  Clay  Slate  of  greenish  color  from  Naurod;  G.=2'792:  List,  ib. 

15,  16,  17,  18.  Roofing  Slate; — 15,  purplish- blue,  feebly  glimmering  lustre; 
Q.B32'884;  Lower  Silurian,  of  Kingsey,  Canada  East ; — 16,  greenish-blue,  silky  sur- 
face; G.=:2*711 ;  Upper  Silurian  from  Westburg,  C.  K; — 17,  Welsh  roofin|-slate, 
resembling  No.  15;  G.=2-824; — 18,  from  Angers,  France,  and  resembling  No.  16, 
but  more  pearly  in  lustre  and  somewhat  talcose  ;  G.=2'882:  T.  S.  Hunt,  Phil.  Mag. 
[4],  vii,  237.     Part  of  the  iron  in  15  and  17  he  suggest-s  may  be  peroxyd. 

19.  Variolite  of  Durance,  in  Savoy ;— a,  the  base  of  the  rock ;  G,=2-896 — 2*984 ; 
ffeneral  appearance  somewhat  like  Euphotide,  of  a  greenish  to  dark-^een  color. 
Contains  aisseminated  spherules,  (analysis  19  6),  which  are  feldspathio,  white  or 
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B.B.  loses  color  and  transparency,  emits  arsenical  fames,  and  on  ehareoalbeM 
a  black,  friable  scoria,  containing  some  metalUe  ^obolea^  With  borax  a  gnoii 
bole,  and  a  partial  reduction.    PissoWea  in  nitne  acid  withoat  eflerrcaeanB. 

Crystals  occasionally  an  inch  in  diameter ;  asaall  j  quite  smalL  i N^mrt  vith  tv 
ores  of  copper,  pyrites,  and  quartz,  at  Hnel  Goiiand  and  Hiz?l  Unitr,  ia  0 
wall ;  also  in  minute  crystals  at  Herrengnmd  in  Hangary,  mad  in  Voigtiaad. 


URANTTE.     Uran  Miea.     Uranglimmer.      Uranozyd,  HauM.      Uraae  Qxjdi, 

Uranphyllit. 


67a 


Dimetric  O :  lt=128*'  35' ;  a=l-iS 
Observed  planes  as  in  the  annexed  fign 
O  :  ii^Ur  56\  0:%  e=144)^  7',  0 :  2i 
111^  45'.  aeavage  :  basal,  Lighly  p 
feet.    Surface  O  smooth,  tV  rongh.' 

Lustre  of  O  pearly,  of  otherfaces  n 
adamantine.  Transparent — sabtransluce 
Fracture  not  observable.  Sectile.  Lfo 
nsB  brittle  and  not  flexible. 


Yam.  1.    UBANITE.    Lime-Uranite.    Kanc-Uranit.     Antimite. 
II.=2— 2-5.    G.=305— 319.     Color  citron  to  sulphur-ydlo 

Ciwnpott/um.— Ca'P+^^P+iefissPhosnhoric  acid  15-7,  oxyd  of  nraaim  « 
lime  61,  water  16-6=100.     Analysis  by  Benelias,  (Jahresb.  xxii,  212): 


p 

^ 

Ca 

}i((rand]i[n      &i 

§n 

fi 

16-20 

61-78 

6-88 

0-iO             1-67 

0-06 

l5-4»=l«r 

B.B.  fuses  to  a  blackish  mass  like  pitchblende.     A  yellow  solution  in  nitric  u 
Uranite  is  found  with  other  ores  of  uranium,  associated  with  silver,  tin,  and  ii 
ore. 

Occurs  in  the  Siebengebirge  in  the  homstone  of  a  trachytic  range  ;  at  Johti 
georgenstadt  and  Eibenstook;  at  I^ke  Onega,  Wolf  Island,  Kusaia  ;  also  near  Limo 
and  at  St.  Symphorien  near  Autun.  Occurs  sparingly  at  the  Middletown  feldi 
quarries,  associated  with  columbite  and  pitchblende,  in  minute  ta>>ular  crystals  i 
tnin  scales  of  light  green  and  lemon  yellow  colors ;  also  in  minute  crystals  at  Oi«st 
field,  Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centre*  of  toun 
lines,  and  at  Ackworth,  X.  H.,  straw-yellow  and  light  green  ;  also  in  a  in>ei»<  qns 
on  the  Schuylkill  near  Philadelphia,  about  a  quarter  of  a  mile  above  the  snspeu 
bridge. 

Var.  2.     CHALCOLITR     Copper-Uranite,  Kupfer-Uranit.     Torberite. 


H.=2— 2-5.     G.=3-5— 3-6.  Color  emerald  and 


sometimes  leek,  apple,  and  siskin-green, 
than  the  color. 


grasshgT-een, 


Streak  suinewhat  i^ 


OompoMtion. — Ou'P-f-^^P+lSfl,  or  same  as  above,  with  copper  in  place  of  li 
=Phosphoric  acid  15  1,  oxyd  of  uranium  61 -2,  oxyd  of  copper  8*4,  water  15-8^1 
Analyses :  1,  Berzelius,  (loc.  cit) :  2,  Werther,  (J.  £  pr.  Ch.  xliii,  834)  : 

P  ^  Cu  A 

1.  16-67         61-29         8-44         16-()6=rl00-46,  Berselius. 

2.  14-34        69-08        8-27         16-89,  5i  0*49,  Earthy  snbatance  0-41,  Werther. 
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It  if  rciDftrkiible  that  jmalyiea  appurentty  equally  truBtwortby,  recent  as  well  ai 
old,  giy«  for  Andalutite  the  two  tormnlm  jkl^i^  anil  iil  Si^  ;  for  Stauroiide  the  two 
Sd  ^i\  %]  3il  \  for  Sittifrmnite,  Ikl  Si^  and  ^l  Si^'  and  perliapB  others  ;  and  now  topaz 
in  the  present  stute  of  chemistry  of  th« species,  is  divided  between  9tl  Si*  and  3tl  Si^* 
Moreover  Sphene,  (B)  Si ^  is  hom€gomorp1ioui»  witb  Eucla«e  ^ll)Si);  and  all  the 
Ab<»Te  are  pleooiorphous  with  Tonrmaline,  (ft',  S,  S)Si^  Kyanite. alone  appears  to 
ffive  to  aU  recent  analysts  the  same  uniform  result,  jjtl  §i»  ;  and  the  uniforouty  on 
ibia  apeciea  makea  tt  more  incredible  that  the  Tariations  in  the  caae  of  the  other 
spoeiea  ibould  be  all  attributable  to  errors  of  analysis. 

ToiraHALrKs,  p,  270.— Kenngott  has  deduced  essentially  the  same  fonnnlaa  for 
Tourmaline  aa  tnat  given  on  page  27 1,  except  that  he  writes  B*  0'  for  boraeic  aeidt 
«bd  regards  it  as  replacing  alumina.     Min,  Xotizen,  No,  in, 

TaiPUTLiNfc,  p.  406. — Altered  forms  of  tripliylint!  arc  mentioned  on  page  407.  L. 
80fuana  states  that  Meianehlor  {p,  42B)  is  also  a  result  of  the  alteration  of  Tnphv* 
Hue,  aud  occurs  as  an  inoruslation  ou  unaltered  Tripbyline;  that  HHeroHte,  FteuJa- 
iriptite  and  the  Norwich  mioeral  are  the  results  of  a  further  change  ;  that  Hvr- 
tauikte  and  Alluauditc  are  connected  with  TripUte  in  origin.  (Communicated 
to  the  Author,} 

Tuaguow,  p.  406.— The  6on*  TurguoU,  or  OdxmtoliUSf  according  to  L.  Swmaan 
owes  its  eolur  to  a  phosphate  of  iron,  aa  stated  by  Bufr^noy,  (Min.  it,  3dt).  Trae 
turquois,  when  decomposed  by  muriatic  acid  gives  a  fine  blue  color  with  ammonia, 
which  is  not  the  case  with  the  odontolite.  This  mineral  has  a  Une  turquois  blue 
color,  and  a  very  compact  but  earthy  texture.  It  is  formed  along  with  fossil  bones 
or  teeth,  being  Uke  viviauite  oonuected  with  organic  phosphates  in  its  origin, 

yoLOKiitT£,  p«  142*-— €umengeV  mineral,  p.  142,  is  named  CumengUehy  Kenngott^ 

Wkissioitk,  p.  264. — ^The  following  are  additional  particulars  respecting  this  min- 
ATftl,  from  a  note  by  M.  Jenzseh,  communicated  to  the  author  by  L.  Ssmann.-^ 
Cleavage  parallel  to  a  hemidome  pertaining  to  the  bracbydiagonal ;  also  in  two 
vertical  directions  meeting  at  118^;  also  parallel  to  the  maerodiagonal  Crystali 
small  and  not  very  distinct.  Com^oiition^  5i  d4*6»  9^1  n<>,  fig  0'9,  fil  14*6,  (l^a,  Li)i 
1%  ign,  O-S.     Insoluble  in  muriatic  acid.     From  Weissig  in  Baxony. 

The  proportion  of  silica,  alumina,  and  alkalies,  differs  little  from  the  BAm«  in 
Orthoclase  ;  and  is  it  not  that  species  t 

WouLMaiTC,  p.  S48. — R  Dauber  has  figured  and  described  a  crystal  of  Wdhleriic, 
(Pogg.  xcii.  242).  He  gives  the  crystal  the  same  podtion  as  tnat  by  the  author. 
Adopting  the  lettering  oft  404,  it  contains  the  planet — 

fl        /        tr         if         i\         ^t         |l         If         a         2| 

Dauber's  lettering,  II      ni        g  h         b         k         do  p  t 

All  but  two  of  which  planes  are  in  Desloijceaux*i  figure,  from  which  f.  494  was 
taken,  and  one  of  these  two,  Jt,  is  probably  the  correct  symbol  for  that  lettered  U  i, 
from  Descloizeaux,  The  an^iles  according  to  Dauber  vary  conaiderably  as  the  faces 
are  not  very  brilliant ;  and  in  fact  he  malces  the  braehy diagonal  vhat  Descloixeaux 
makes  the  maerodiagonal.  The  latter  gives  for  /  on  the  broad  face  lettered  »I,  185® 
27',  whence  /:  /=90°  54',  while  Dauber  obtained  184°  Bl',  giving  81>**  42'  for  the 
«ame  /:  /.  Using  the  lettering  of  £  494,  the  angles  obtained  are  aa  follows: 
Dauber,  ii  i  +1=1 09°  28'.  Deacloixeaux,  109**  67'. 

i%  :  ir=106<*  64'.  106*'  27', 

il :  ||— 130^  45',  ISl®  Si'. 

II :  tr=ii6°  17'.  iie^'sr. 

Dauber's  measurements  of  I:  il  however  varied  from  1S4^  21'  to  186°  24'. 

WoLKONSKorra,  p.  889.— This  species  hasH.=2— 2*6  ;  G.  =2*21 8-2 '308,  Breithaupt. 
Analysis  by  Ivanoff,  (Kokscharov's  Min.  RnssL  146):  Si  86-64,  ^16*86,  Fe  17*86, 
SI  3*60,  Mn  trace,  Ca  1'39,  It  22'46slO0*69. 

ZfKO  Bloom,  p.  460. — Occurs  with  ores  of  dnc  and  lead  at  Bleiberg  and  Eaibel  tn 
Osriitthia,  and  has  probably  resulted  from  the  decomposition  of  Calamine. 
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ANNOTATED  INDEX  TO  THE  USEFUL  IdETAlS  AND 
METALLIC  ORES. 

QOLD.^yative  Gold,  (p.  7).  Distin^ished  from  all  mineralfl  it  ntcmblM  bj  ill 
tUttening  under  a  hammer ;  its  cutting  like  lead,  although  considerably  ham; 
its  resisting  the  action  of  nitric  acid,  hot  or  cold;  its  high  specific  graTity. 

Gold  also  occurs  in  Gold  Amalgam,  (p.  16),  Sylvaniit,  ([>.  64)  and  Aam^,(pitt)> 
Aiso  sometimes  in  traces  in  Pyrites,  Galena,  Chalcopyrite,  Nativo  TeUnrinL 

PLATINUM. —IRIDIUM.— PALLADIUM. —iVa/tw?  Platinum^  (p.  12).  the  nwwe 
of  the  platinum  of  commerce,  is  distinguished  by  the  same  testa  as  gold ;  and  it  ii 
mainly  on  account  of  its  malleability  that  it  occurs  in  flattened  grains  or  teski 
Fimtiniridiun  (p.  \%)\&  another  ore  somewhat  harder.  Iridotmine  (p.  19) 
bles  platinum ;  but  it  scratches  gIftM,  and  gives  the  reaction  of  osmiora, 
being  rather  brittle.    Native  PaUadium,  (p.  14). 


K.— The  more  vaiuaoie  species  src:  i,  jscaive  vopper^  (p.  17);  2,  Cmmv- 
Ccpper  pyritti^  (p.  68),  of  a  brass  yellow  color,  scratchcsi  easily  wilk  tk« 
knife  blade  and  giving  a  greenish  black  powder ;  8,  BarHkardtite,{  p.  SOiH 
«.  (p.  68),  which  are  similar  to  the  last  but  paler  :  4,  Mrubetcitt  or  /Vfp^ 


i  SILVER.— The  important  Silver  minerals  are :  1,  Katiwt  Silver,  (p.  16).  Nddk 

and  malleable  like  gold,  the  only  one  that  has  a  white  color ;  2,  Silver  OU^t  m 
Sulphuret  of  Silver,  (p  87),  blackish  lead  gray,  cutting  (unlike  the  following)  aesriy 

*  like  pure  lead,  cubic  in  crystallization  ;  8,  PyrargyriU  and  PnmstUe  or  Runy  SilTa 

Ore,  (pp.  77-78),  ruby  red  to  black,  always  giving  a  bright  red  powder;  4,  f^rtidt- 
benite  or  Gray  Silver  ore,  (p.  79),  steel  gray,  rather  brittle  and  powder  steel-grij; 
5.  Stephanite  or  Brittle  or  Black  Silver  ore.  (p.  86),  iron  black,  and  givinc  an  ires 
black  powder;  6,  Kerargyriie  or  Ham  Silver,  (p.  94),  resembling  a  dancdorti 
gray  or  greenish  wax,  and  cutting  like  wax ;  7.  EmMite  or  Chloro-bromid  of  Sil- 
ver, (p.  98),  like  the  last,  but  more  greenish.  These  ores  yield  silver  easily,  wki 
heated  on  charcoal  Besides  these,  Tetrahedrite  or  Gray  Copper,  (p.  82).  is'ofUi  s 
valuable  silver  ore;  GetUna,{p.  89),  which,  although  seldom  yielding  over  sev«ilj- 
five  ounces  to  the  ton,  affords  a  considerable  part  of  the  silver  of  commerc«L  Fir 
other  rarer  silver  ores,  see  pp.  16,  86,  48.  44,  48,  64,  71,  74,  76,  85,  87,  96. 

COPPER.— The  more  valuable  species  sre:  1,  NcUive  Copper,  (p.  17);  2,  Cktif- 
pyrile  or  Ccpper 
point  of  a  knife  1 
and  Cuban,  (P-  ^   . 

Copper,  p.  88),  pale  yellowish,  with  a  slight  coppery  tinge,  but  tarnishing  exterasl- 
Iv  to  purple,  blue,  and  reddish  tints ;  easily  scratched  with  a  knife  blade,  and  pov- 
der  grayish  ;  5.  Copper  Glanee  or  Vitreou*  Copper,  (p.  46).  of  a  dark  lead-gray  col- 
or, and  }>owder  similar,  resembling  some  silver  ores,  but  yielding  copper  anci  sst 
silver,  when  heated  on  charcoal ;  6,  TetraKedrite  or  Gra}f  Copper,  (p.  \<i\  of  s  soiM- 
what  paler  steel-erav  color  and  powder ;  7.  Red  Copper,  (p.  U»l) ;  8.  Black  Oafpn, 
(p,  10V».  186) ;  9.  Malachite  or  Green  Carbonate  of  Copper,  (p.  45S),  of  a  bright  %nm 
color,  sometimes  earthy  in  the  fracture  and  sometimes  silky  ;  If »,  Axurite  or  Blue  M*l- 
aehUe,  ;p.  469\  of  a  rich  deep  blue  color,  either  earthy  or  vitreous  in  lustre.  All 
the  above  are  acted  on  by  nitric  acid,  and  the  solution  deposits  a  red  eoatiof  «f 
copper  on  a  strip  of  polished  iron  ;  11,  Ckrysoeolla,  (p.  8u9.,  a  silicate  of  i-opp^r. 
resembling  the  Green  Carbonate,  but  paler  green,  and  usually  having  a  close  textor*. 
(never  fibrous),  a  smoother  surface  and  somewhat  waxy  lustre,  although  ocimrriitf 
usually  only  as  an  incrustation  ;  12,  Atacamite  or  Chlorid  of  Copper,  {p,  188K  ^ 
deeper  green  than  Malachite ;  18.  i>ulphai€  of  Copper,  in  solution,  (p.  88o)  For 
rarer  ores,  see  pages  86.  (arsenical; ;  48,  v^lenid);  48.  65.  78,  80.  82,  84.  ^  f*- 
(different  sulphur,  arsenical  and  ant imonial  ores);  809.  (silicate) ;  860.  .^61  Ul 
(chromatea,  vanadate) ;  875,  880.  (sulphates);  412,  42<\  421,  426,  (phosphates sai 
arsenates). 

gUICKSILV£R.-.Tbe  only  valuable  ore  is  Cinnmhar,  (p.  48),  of  a  bright  red  to 
brownish  black  color,  with  afways  a  red  powder,  and  affording  fiimee  ol  quiekalv^ 
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when  heated  on  charcoal.  There  are  also  Native  QnickailTer,  (n.  14) ;  Amnlgin^ 
(p.  15) ;  Selenid,  (p.  52);  Chlorid  and  lodid,  (p.  89,  M)l  Tetrahedrite  (p.  82)  aome- 
tunes  contains  this  metaL 

LBAD. — Galena  (p.  S9)  is  the  only  abondant  lead  ore ;  it  is  a  lead-gray  brittle 
ore,  yielding  lead,  when  heated  with  charcoal  For  other  ores  see  pp.  42,  44,  66, 
(Selenid  and  TeUurids);  109,  117,  126,  127, 128,  (Oxyds);  859,  861,  862,  (ChromaU 
aad  Vanadate);  848,  (Tangstate);  870,  871,  872,  874,  875,  890,  (Snlphatea),  of 
irhieh  Anglesite  (p.  870)  is  the  common  one ;  400,  401,  (phosphate  and  arsenate) ; 
462,  (carbonate). 

ZINC. — ^The  most  important  ores  are :  1,  Smitfuoniie  or  Carlnmate  of  Zinc,  (p. 
447),  and  2,  Calamine  or  Silicate  of  Zinc,  (p.  818) ;  they  are  alike  in  a  white,  gray- 
iah-white,  or  ^eenish-white  color,  commonly  a  slight  waxy  lustre  and  smooth  look, 
(often  stalactitic  or  mammillary),  yet  sometimes  earthy;  and  a  hardness  such 
that  the  sur&ce  is  scratched  with  a  knife  blade  with  some  little  di£Sculty.  They 
differ  in  their  action  with  muriatic  acid ;  when  the  surface  is  dnisy,  the  silicate 
shows  projections  of  minute  rectangular  prisms.  Zineite  or  Bed  Zinc  ore,  (p.  110), 
18  also  important;  it  is  bright  red  and  very  distinctly  foliated.  Blende  or  Sulphu- 
ret  of  Zinc,  (p.  45),  is  a  common  ore,  having  a  yellow  to  black  color  and  resinous 
lustre,  and  distinctly  cleavablc ;  the  black  varieties  are  sometimes  a  little  metallio 
in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zinc  Ores,  see  pp. 
187,  (ozysulphuret) ;  156.  189,  (silicate);  884,  (sulphate);  409,  (phosphate);  418, 
(arsenate) ;  460,  carbonate). 

CX)BALT.  NICKEL.— The  ores  of  cobalt  of  first  importance  are,  Smaltine,  (p.  56), 
and  Cobaltine,  (p.  57),  both  of  nearly  a  tin-white  color,  with  the  powder  grayish- 
black,  color  sometimes  verging  slightly  to  gray.  The  Black  Oxyd  of  CobaU^  (p. 
186),  a  kind  of  bog  ore  and  very  impure,  is  sometimes  sufficiently  abundant  to  be 
valuable.  The  useful  ores  of  nickel  are  ChioantkUe  or  the  nickelifbroua  smaltine, 
(p.  56),  Oeredorffite  or  Nickel  Olance,  (p.  58),  and  Copper  Nickel,  (p.  52^  the  latter 
distinguished  by  a  pale  copper  red  color.  For  other  ores  of  Cobalt,  see  pp.  41,  44, 
68,  67,  (sulphuret  or  arseniuret);  385,  (sulphate) ;  416,  (arsenate);  461,  (carbonate) ; 
of  Nickel,  42,  49.  (sulphuret);  58,  59.  (arsenical  or  antimonial);  88},  (silicate)  ;  886, 
(sulphate);  418,  (arsenate) ;  461,  (carbonate). 

MANGANESE.— Common,  as  Pyrolueite,  (p.  125),  and  Feilomelane,  (p.  185),  both 
black  or  iip*ayi8h -black  ores,  and  having  little  lustre,  and  a  blackish  streak  or  pow- 
der, in  which  last  particular  they  are  distinct  from  the  iron  ore  called  Limonite,  with 
which  they  are  often  associated,  and  also  from  Hematite  or  Specular  Iron.  Wad 
(p.  136)  is  an  earthy  bog  manganese,  sometimes  abundant  and  valuable.  Manganitc 
(p.  130)  is  abundant  in  certain  mines,  but  is  of  little  value  in  the  arts,  because  of 
its  containing  so  little  oxygen,  (one  third  less  than  Pyrolusite),  to  which  fact  Beud- 
ant  alludes  in  his  name  for  the  species,  Acerdeee;  it  differs  from  pyrolusite  in  its 
reddish-brown  powder.  For  other  manganese  ores,  see  pp.  41,  56,  (sulphuret);  58, 
(arsenical);  .117,  118,  (oxyds);  167,  186,  (silicates);  899,  406,  408,  (phosphates); 
446,  452,  (carbonate). 

CHROMIUM. — Chromic  Iron,  (p.  106),  a  ffrayish-black  little  lustrous  ore,  occur- 
ring mostly  in  Serpentine,  is  the  source  of  chrome  in  the  arts.  For  different  chrom- 
ates,  see  p.  359. 

IRON. — The  important  iron  ores  are:  1,  Hematite  or  Sj^eeular  Iron,  (the  atfLmrtrm 
or  bloodstone  of  Theophrastus),  (p.  IIH),  characterized  by  its  blood-red  powder,  and 
occurring  either  earthy  and  red,  or  metallic  and  dark  steel  gray  ;  in  the  latter  con- 
dition very  hard,  a  knife  point  making  no  impression ; — 2.  Magnetite,  or  maqnetie 
iron  ore,  (p.  105),  as  hard  as  the  preceding,  but  having  a  black  powder,  and  being 
attractable  by  a  magnet; — 8,  Limonite,  called  also  brown  hematite,  (p.  181),  a  softer 
hydrous  ore,  affording  a  brownish  yellow  powder,  earthy  or  semimetallic  in  appear- 
ance, and  oflten  in-mamraillary  or  stalactitic  forms;— 4,  CKalybite,  or  Spathic  Iron, 
(p.  444),  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  distinctly 
cleavable,  turning  brown  to  olack  on  exposure.    The  common  clayey  iron  ores  are 
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impure  ores,  either  of  Spathic  Iron,  Limonite,  or  Hematite ;  when  the  lift  tlicT 
are  red ;  when  hrown,  reddish-hrown,  or  yellowish-brown  to  black,  they  msy  it 
either  of-the  two  former.  One  of  the  most  common  ores  of  iron  is  Pyritti  or  bqI' 
phoret  of  iron,  (p.  64),  a  pale  yellow  brass-like  ore,  hard  eooueh  to  strike  fir«  vitl 
steel,  and  thns  nnlike  any  eopper  ore,  and  all  similar  ores  of  other  metals.  Jf«rM» 
it€  (p.  60)  is  similar,  but  is  prismatic  and  often  crested  in  its  forms.  Pyrrkatine^  oi 
Magnetic  PyriteM^  (p.  60),  is  less  hard  and  paler,  or  more  grayish  in  color.  X«m« 
pyrite  and  Mitpickel^  (pp.  61,  62),  are  white  metallic  arsenical  ores,  somewhat  re- 
semblinff  ores  of  Cobalt  JlmeniU,  or  TXtanie  Iron,  (p.  116),  resembles  specular  iroi 
closely,  but  has  not  a  red  powder;  it  is  abondant  in  some  regions,  bat  not  valued 
For  other  iron  ores  see  pp.  H80,  886,  887,  889,  (Sulphates);  899,  406-108,  415, 4H 
427,  481,  (phosphates);  422, (arsenate) ;  464, (oxalate). 

TIN.— The  only  valuable  ore  is  the  Oxyd  of  Tin  or  CoMtiterite,  (p.  118),  a  Terj 
hard  mineral  of  a  dark  brown  to  black  color,  sometimes  g^y  or  g^yish-brova 
without  any  metallic  appearance ;  the  crystals  usually  hare  a  rery  brilliant  \m 
tre.  Tin  also  occurs  as  a  sulphuret,  (p.  70),  and  is  sparingly  found  in  ores  of  tai- 
talum,  and  some  other  mineral  species. 

TTTANIUM.— The  only  ore  of  this  metal  of  any  value  is  Rutile,  (p.  120). 

ABSENIG. — Native  Artenic  (p.  22)  is  one  source  of  arsenic,  bat  it  is  too  rtrs 
*       '  to  be  of  much  avail ;  also  Orpiment,  (p.  82  ),  a  sulphur-yellow  foliaceous  and  lome- 

what  pearly  mineral,  and  Realgar,  (p.  81),  bright  red  and  vitreous.     Arsoiie  ii 
t  mostly  derived  for  the  arts  from  the  arsenical  ores  of  iron,  cobalt,  and  nickel 

ANTOiONT.— S^i6fu7e,  or  Oray  Antimony,  (p.  88),  is  the  source  of  the  antimos^ 

i  of  commerce    It  is  a  lead  gray  ore,  usually  fibrous  or  in  prismatic  crystals,  sn^ 

distingoished  from  a  similar  ore  of  manganese  by  its  perfect  diagonal  cleavage  sa^ 

its  easy  fusibility.    Antimony  occurs  also  in  numerous  ores  of  lead  and  silvtt.  (p 

i  72),  and  of  nickel,  (pp.  68, 69) ;  also  as  ozyds,  140, 141. 

BISMUTH.— Aa<iM  BimmUk,  (p.  20),  the  source  of  the  metal  in  the  arts,  i 
whitish,  with  a  faint  reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fosibleu    Fa 
.   .  other  bismuth  ores,  see  ppi  16,  21,  88,  44,  78, 77,  81,  88 ;  141,  (ozyd) ;  181,  (silicate) 

;  i  462,  (carbonate). 
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Abichite,  428. 
Abrazite,  822. 
Acadiolite,  819. 
Acerdese,  180. 
Achates,  151. 
Achirite,  809. 
Achmatit,  206. 
Achmite,  176. 
Achroite,  271. 
Acicular  Bismuth,  81. 
Aciculite,  81. 
Acid,  Antiraonous,  141, 142. 

Arsenous,  139. 

Boracic,  144. 

Carbonic,  144. 

Muriatic,  97. 

Sulphuric,  148. 

Sulphuroust-148. 

Tungstic,  148. 
Acmite,  166,  176. 
Acti oolite,  Actinote,  170. 
Adamant,  24. 
Adamantine  spar,  111. 
Adinole,  248. 
Adularia,  242. 
.^delforsite,  165,  808. 
Aerhenstein,  866. 
if^rin,  160,  172. 
uErosite,  77. 
.^chynite,  867. 
Aftonite,  82. 
Agalmatolite,  252,  276. 
Agaphite,  405. 
Agaric  mineral,  488. 
Agate,  145. 
Affnesite,  462. 
AiKinite,  81. 
Agustite,  896. 
Akanticon,  206. 
Akmit.  176. 
Alabandine,  41. 
Alabaster,  877,  489. 
Alalite.  159. 
Alaun,  882. 
Alaunstein,  888. 
Albin,  804. 
Albite,  240. 
Alexandrite,  122. 
Algerite,  208. 
Alizite.  839. 


Allagite,  167. 
Allanite,  208. 

Allemontite,  Arsenical  An- 
timony, 22. 
Allochroite,  191. 
Allogonite,  410. 
AUomorphite,  866. 
Allopbane,  886.        ' 
Allophane,  Opal,  887. 
Alluaudite,  407,  518. 
Almagrerite,  371. 
Almandine,  191. 
Alstonite,  451. 
Altaite,  44. 
Alum,  Native,  382. 

Ammonia,  888. 

Feather,  881. 

Iron,    Magnesia,    Man- 
ganese, Soda,  882. 
Alumina,  111. 

Fluate,  98. 

Fluosilicate,  259. 

Hydrate,  128. 

Hydrous  Silicates  (ear- 
thy), 165,  249  to  258, 
337  to  840,  604. 

Mellate,  476. 

Phosphates,  428, 482. 

Sulphate,  881,  888. 
Alumine  fluati^e  alcaline,  97. 

sulfatce,  881. 

phosphat^e,  424. 
Aluminite,  889. 
Alumocalcite,  151. 
Alumstone,  888. 
Alun,  882. 
Alunite,  888. 
Alunogen,  881. 
Amalgam,  Native,  15. 

Gold,  16. 
Amausite,  242. 
Amazon  Stone,  242. 
Amber,  466,  608. 
Amblygonite,  409. 
Amethyst,  145. 

Oriental,  111. 
Amiant,  172. 
Amianthoide,  174. 
Amianthoide  magnesite,l  88. 
Amianthus,  172. 


Ammiolite,  142. 
Ammonia  alum,  888. 
Ammonia,Bicarbonate,464. 

Muriate,  92. 

Phosphate,  418. 

Sulphate,  879. 
Amoibite,  68. 
Amphibole,  170. 
Amphibolite,  172. 
Amphig^ne,  281. 
Amphodelite,  284. 
Anagenite,v.  Chrome  ochre. 
Analcime,  818. 
Analcime  camea,  200. 
Anamesite,  247. 
Anatase,  121,608. 
Anauxite,  605. 
Andalusite,  257. 
Andesine,  236. 
Andreasbergolite,  828. 
Andreolite,  828. 
Anglarite,  416. 
Anglesite,  370. 
Anglesite,  Cupreous,  890. 
Anhydrite,  869. 
Ankerite,  441. 
Annabergite,  418. 
Anorthite,  284. 
Anthophyllite,  172. 

Hydrous,  175. 
Anthosiderite,  804. 
Anthracite,  26. 
Anthraconite,  489. 
Antiedrit,  828. 
Antigorite,  281. 
Antimoine  natif,  21. 

ozid^  140,  141, 142. 

oxid^  sulfurd,  141. 

sulfur^,  88. 

sulfur^  nickelif&re,  59. 

sulfur^   plombo-cupri- 
fere,  80. 
Antimon,  Gediegen,  21. 
Antimon-arsen,  22. 
Antimonate  of  lead,  142. 
Antimonblende,  141. 
AntimonblOthe,  140. 
Antimonplanz,  83. 
Antimonite  of  lime,  410. 
I        of  quicksilver,  142. 


*  The  numbers  in  this  Index  refer  to  the  Second  Volume.    For  an  Index  to  the 
First  Volume,  see  Table  of  Contents,  following  the  Preface. 
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Antimonial  copper,  78. 
copper  glance,  82. 
lead  ores,  72-87. 
nickel,  63. 
ochre,  141,  142. 
silver,  36. 

salphuret  of  silver,  77, 
79. 
Antimonite,  83. 
Antimonkupferglanx,  82. 
Antimonnickel,  53. 
Antimonnickelglanc,  59. 
Antimonocher,  141. 
Antimonophyllite,  140. 
Antimonoxyd,  140,  141. 
Antimonsaures  bleiozyd,142 
Antimonsilber,  35. 
Ajitimonsilberblende,  77. 
Antimony,  Native,  21. 
Arsenical,  22. 
Gray,  88. 
Oxyd  of,  140,  141. 
Plumose  ore  of^  76. 
Red.  141. 
Sulphnret  of,  38. 
White.  140. 
Antimony  blende,  141. 
bloom,  140. 
glance,  33. 
Antrimolite,  329. 
Apatelite,  388. 
Apatite,  896. 
Apatoid,  603. 
Aphanesitc,  428. 
Aphrite,  Aphrizite,  270, 489. 
Aphrodite,  281. 
Aphrosiderite,  297. 
Aphthalose.  Apthitalite,865. 
Aphthooite,  82. 
Apiohnite,  382. 
Aplome,  192. 
Apophyllite,  304. 
Aquamarine,  178. 
Arteoxene,  364. 
Aragonite,  448. 
Aragonspath,  448. 
Arcanite.  865. 
Arendalite,  206. 
Arfvedsonite,  172. 
Argent  antimonial,  86. 
antimonie  Balfur€,77.79. 
iodur^,  95. 
gris  antimonial,  79. 
muriate,  92. 
natif.  16. 
noir,  86. 
8ulfur6,  87. 
sulfur^  flexible,  71. 
sulfur^  fragile,  86. 
sulfur^  antimonif(^re  et 
cuprif(^re,79. 


fragile,  542. 


Argentine,  489. 
Argentite,  87. 
Ar^yroge,  87. 
Ancite,  822. 
Arkansite,  128. 
Arpidelite,  268. 
Arquerite,  16. 
Arragonite,  448. 
Arsenate  of  lime,  414. 
ARSENATES,  396. 
Anhydrous,  896. 
Hydrous,  411. 
Arseneisen,  61. 
Arseneisensinter,  482. 
Arsen^lanz,  22. 
Arsenic,  Native,  22. 
oxyd6,  139. 
suffurd,  31. 
Sulphuret,  31,  82. 
White,  189. 
Arsenical  antimony,  22. 
Arsenicite,  v.  Pharmacolite, 

414. 
Arsenikalkies,  61, 
Arsenikantimon,  22. 
Arsenikbleispath,  v.  Mime- 

tene. 
Arsenikbismuth,  v.  Eulytine. 
ArsenikblQthe,  189,  414. 
Arsenikeisen,  61. 
Arsenikglanx,  v.  Arsenglanz. 
Arsenikkies,  62. 
Arsenikkobaltkiea,  67. 
Arsenikmangan,  68. 
Arsenikkupfer,  86. 
Arseniknickel,  52,  66. 
Arseniksilber,  86. 
Arseniksilberblende,  78. 
Arsenik-sinter,  419. 
Arseniosiderite,  61,  422. 
ARSENIURET8,  80-88, 
Arsenite.  139. 
Arsenocrocite,  422. 
Arsenolite,  189. 
Arsenopyrite,  62. 
Arsenous  acid,  189. 
Arsenphyllite,  140. 
Asbestus.  159,  172, 
Asbolan,  136. 
Asparagns-stone.  396. 
Aspasiolite,  216. 
Asphaltum,  469. 
Asteria,  111. 
Astrakanite.  379. 
Atacamite,  138. 
Atelesite,  182. 
Atlaserz,  468. 
Atheriastite,  203. 
Atramenstein,  v.  Misy. 
Augite,  168. 
Au^stite,  896. 


AnrieluJcite,  46a 
Auripiffmentiim,  82. 
AaroteTlnrite,  64. 
Automolite,  10& 
Autrmite,  480. 
Aventurme  qoartz,  147. 

feldspar,  246. 
Axioite,  218. 
Azorite,  350l 
Axnre  spar,  or  itone,  401 
Azarite,  459,  401 


lAmna,  28a 


Babingptonite,  178. 

Ba^ationite,  208. 

Baierine,  853. 

Baikalit,  159. 

Balaa  mby,  103. 

Ballesterosite,  55. 

Baltimorite,  282. 

Bamlite,  264. 

Baralite,  34a 

Barnhardtit^,  50a 

Barolite,  449. 

Baroselenit,  366. 

Barsowite,  286. 

BarystroDtianite,  451. 

Baryta,  Carbonate,  4481 
Carb.  of  lime  and,  4$1. 
Sulphate,  366. 
Sulphato-carbw,  45a 

Barytes,  366. 

Barytine.  866. 

Barytocalcite,  458w 
Baryto-celestine,  86a 
Barytophyllit,  298. 
Basalt,  162,  247. 
Basanite,  148. 
Basanomelan,  115. 
Basicerine,  96. 
Bastite,  165. 
Batrachite,  184. 
Baudisserite,  441. 
Baulite,  248. 
Beaumontite,  88a 
Beilstein,  176. 
Beinbrech.  v.  Tufa. 
Bell-metal  ore,  7a 
Belonit,  81. 
B«raunite,  427. 
Berengelite.  468. 
Beresite,  246. 
Berg-crystal,  145. 
Bergholz,  286. 
Bergman  nite,  827. 
Bergpech,  469. 
Bergseife.  252, 
Bergtheer,  469. 
Bernerde,  v.  Retinita. 
Bernstein,  466. 
Beryl.  178. 
Berthierite,  78, 608. 
Beneliaiiite,  43. 
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B«rzeliit,  404. 
Berzeline,  48,  282. 
Berzelite,  128. 
Beudantite,  282,  428. 
Bieberite,  886. 
Bildstein,  262. 
Bimsstein,  246. 
BiotiDe,  236. 
Biotite,  226. 
BirouBa,  406. 
BlBinath,  2a 

Acicular,  81. 

Carbonate,  462. 

Cupreous,  78,  88. 

Oxyd,  141. 

Silicate,  181. 

sulfur^  plombo-argenti- 
f^re,  16. 

sulfur^  plumbo-eupri- 
f^re,  81. 

Sulphuret,  88,  78,  77. 

Telluric,  21. 
Bismuth-elance,  38. 

blende,  181. 

nickel.  44. 

ochre,  141. 

silver,  16. 
Bismuthine,  83,  608. 
Bismutite,  462. 
Bitterkalk,  441. 
Bittersalz,  884. 
Bitter  spar,  441,  448. 
Bitterspath,  441. 
Bitumen,  469. 

Elastic.  471. 
Bituminoses  holz,  26. 
Bituminous  coal,  26. 
Black  copper,  109,  117, 136. 

hematite,  186. 

manganese,  186. 

silver,  86. 

lead,  29. 

jack,  46. 
Blakeite,  380. 
Blattererz,  66. 
Blatterkies,  v.  Marcasite. 
Blattertellur,  66. 
Blatterzeolith,  830. 
Blaubleierz,  89. 
Blaueisenerz,  416. 
Blaueisenstein,  279. 
Blauspath,  404. 
Blei,  17. 
Bleierde,  462. 
Bleifahlerz,  80. 
Bleigelb.  349. 
Bleiglanz,  89. 
Bleiglas,  v.  Anglesite. 
Bleiglatte,  109, 
Bleiffummi,  481. 
Bleilasur,  890. 
Bleihomerz,  468. 


Bleimolybdat,  849. 
Bleinidre,  142. 
Bleinierite,  142. 
Bleioxyd,  109. 
Bleischeelat,  848. 
Bleischimmer,  76, 
Bleisulphotricarbonat,  871. 
Bleisohweif,  40. 
Bleivitriol.  870. 
Blende,  46. 
Blodite,  879. 
Bloodstone,  148. 
Blue  asbestus,  279. 

copper,  469. 

feldspar,  404. 

iron  earth,  416. 

iron  stone,  279. 

John,  94. 

malachite,  469. 

spar,  404. 

vitriol,  880. 
BluUtein.  113. 
Bodenite,  210. 
Bohnerz,  181. 
Bog  butter,  478. 
Bog  iron  ore,  181. 

manganese,  186. 
Bole.  262,  608. 
Bolognian  spar,  866. 
Boltonite,  167. 
Bolus,  262,  608.- 
Bonsdorffite,  216. 
Boracio  acid,  144. 
Boracite,  893. 
BORATES,  892. 
Borax,  894. 
Borazit,  893. 
Bornite,  21,  88. 
Bornstein,  v.  Bernstein. 
Borocalcite,  894. 
Borosilicate  of  lime,  884. 
Borsaurerkalk,  394. 
Botryogen,  887. 
Botryolite,  884» 
Boulangerite,  81. 
Bournonite,  80. 
Bournonit-nickelglanz,  69. 
Bowenite,  283. 
Branchite,  472. 
Branderz,  v.  Idrialine. 
Brandisite,  297. 
Braunbleierz,  400. 
Brauneisenstein,  131. 
Braunite,  117. 
Braunspath,  441,448. 
Braunstein,  118. 

Piemontischer,  206. 

Grauer,  180. 

Schwarzer,  186. 
Braunsteinkiesel,  190. 
Breislakite,  160. 
Breithauptite,  68. 


Breunnerite,  448. 
Brevicite,  827. 
Brewsterite,  882. 
Brewstoline,  471. 
Brittle  silver  ore,  86. 
Brochantite,  891. 
Bromic  silver,  98. 
BROMIDS,  89. 
Bromite,  93. 
Bromlite,  461. 
Bromsilber,  98. 
Brogniardite,  76. 
Brogniartin,  874. 
Bronzite,  160. 
Brookite,  128. 
Brossite,  442. 
Brown  coal,  26. 

iron  ore,  131. 

hematite,  181. 

ochre,  131. 

spar,  448,  441. 
Bmcite,  188,  186. 
Bucholzite,  266. 
Bucklandite,  206. 
Buhrstone,  148. 
Buntbleierz,  400. 
Buntkupfererz,  88. 
Buratite,  460. 
Bustamite,  167. 
Buttermilcherz,  92. 
Butyrite,  473. 
Byssolith,  170. 
Bytownite,  287. 

Cacholong,  161. 
Cacoxene,  424. 
Cadmium,  Sulphuret  of,  61. 
Cairngorm  stone.  147. 
Calaite,  406. 
Calamine,  813,  447, 603. 

Cupriferous,  426. 

Electric,  813. 

Green,  460. 
Calamite,  172. 
Calcareous  spar,  486. 

tufa,  489. 
Calcedony,  146. 
Calcite,  436.  608. 
Caledonite,  372. 
Callais,  406. 
Calomel,  89. 
Calstronbaryte,  366. 
Calyptolite,  196. 
Canaan ite,  208. 
Cancrinite,  288. 
Candite,  108. 
Canehlstein,  191. 
Cantalite,  146. 
Caoutchouc,  Mineral,  471. 
Capillary  pyrites,  49. 
Capnite,  447. 
Caporoianite,  884. 
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CarboceriDe,  456. 
CARBONATES.  434. 

AifBYiitoVft,  iSi. 

Htdrpua,  454. 
C&rbonLC  acid,  144. 
CiirbuiicuJtiH,  190. 
Cartiithme,  172. 
C«rn]Liiit«,  410. 
Cftrminjipath,  410, 

Cirolftthme,  500, 
Carphotite.  315. 
Gefph outdid i-ite,  431, 
Carpb  Oft  til  bite,  SM. 
OftrroUite,  6l 
0«saiterit«,  113. 
Caa«[lerot.aotftliie,  351, 
Ciidtelniiuililo,  432. 
CABtof.  263, 
Cfttapleiite,  308, 504, 
Catlifiite,  252. 
Cat'*  eje,  148. 
G&Toliuit«,  231 
CftWk,  366. 
C«lefllin®^  sag. 
Cera^ine,  GerAjita,  468. 
Gerert  v.  Ceritmu 
Cerioe,  208. 

Cerite,  312, 

Cerium,  Carbpnater  4fi6. 

Fluorid,  d& 

Silioftte,  S12. 
0«ralith,  t'.  KeTolitk 
Ca  roxjd  titkohkii  aaiLr««,45ti 
Cerusite,  Cemie,  462, 
CervftntiU*.  141. 
Oyiauite,  103. 

Gb&lcaiitbit,  aSO, 
Cbalc«dooy,  14*?. 
Chftleodlte,  5iK). 
ChalcoKte,  4m 
Chftlcophacite,  429. 
GbduopbylUtd.  4m 
Cbaleopypite,  6S, 
CbiikofitibLte,  73. 
Cbalcotricbite,  IBS. 
Cbalilite,  a25. 
Chalk,  4SS, 
Chalkonia,  46. 
Chalybite.  441. 
Ghamoi&ite,  299- 


Chewy  copper,  459. 
Obeaayliie,  4&0. 
Cbia»tolite,  257. 
Childrenite,  424. 
Cbiyt,  129,  504. 
ChilUinite,  814. 
Chimbofaxiie,  «r.  Aragonite. 
Cbiolit^,  m. 
Cbiviatite,  1^, 
Cbiadnitfl.  50K, 
Chtoftntbitet  56. 
ChlofBBtroLite,  31  Si. 
CUlorhydric  acid,  97. 
0HLOR[DS,  89. 
Gblorite,  2W4,  296. 

ferra(^DetL9e>  296. 

ipar,  *29B, 
Chloritoid,  2m 
CbloriUpftth,  298. 
Chlomierkor,  89. 
CbloroDielaa»299. 
Cbloropal.  337,604. 
Cblyrophante,  ^78. 
Cblorophane,  94, 
Cbloropbyllit«/il5, 
GblorQApinel,  lOS. 
Cblorqueckajlber  89. 
Obodneffit*?,  97. 
GbOddrodUe,  18a 
Cbontknlei  1291. 
Gbrifltn&tine,  474. 
Cbnatianite.  2M,  824. 
CHROMATES^  369. 
GbrotD  eieeii  lUi  n ,  1  iD6. 
Chrome  othre,  339, 
Chromic  iron^  106. 
Chryobtb^  p.  Gry alit«. 
Chryaoberyl,  122, 
Chrjsoeolk^  309,  504. 
Chrjiolite,  184, 
Chryiophaoe,  297. 
Ohryd4}pniA«,  147. 
Gbrjaopraie  eartbj  840. 
Cbrysotile,  282, 
Chu«ttc,  184. 
Oinjolite,  166, 
CinnabAr,  48. 
CionanioQ  atone,  191. 
Cipolioo,  439* 
CUuathalit«,  4t£, 
Gl*y,  249  to  252.  387  to  340, 

504,  510, 
Gby  ilAie*  509, 
CleAvelAndite,  240. 


.Cteioplianfl,  45. 


Cbantonnite,  503, 

ChathAmil©,  56,  512. 

Cbaux  fflrwnifttee,  404,  4l4JciiDgtnanil€,  300. 

borat^e  siliceuse,  884.    Clinkstone,  246. 

oarbonatee,  485. 

floatee,  94. 
Chenocoprolite,  432. 
Chert,  148. 


Clinoclase,  428. 
Clinochlore,  293. 
Clintonite,  297,  505. 
Cluthalite,  318. 


CoaI,  Minerml,  26. 
Cob«lt,  ArsenaU  of,  411 

ArseoicAl,  56. 67, 6).  IT. 

Carbonate,  461. 

Earthy,  IW. 

Glance,  57. 

Gray.  6fi. 

gria,  66,  57. 

oi:id6  noir,  136. 

Eed,  416. 

Sulphate,  385. 

^ulphoarsenioret,  6& 

Sulphuret,  41,  67. 

Whit«,  56,  67. 
Cobalt  bloom,  416. 
iCobaltiaet  ^7 
|Coba1t-miea,41<. 
:Gob«lt  pyriieai  67. 
Cobalt  vitrioJ,  385. 
Coccmit«^  9€<. 
Coeeotit^,  169,  16a 
Coleat^in,  ."368. 
Collyrit*,  338. 
CobpbonlU.  liKK 
COLUllBATEB,  344. 
Coluijjbite,  353. 
ComptoDiU,  315. 
CoQdrvHlite,  186. 
Condurritt^,  36, 
Gouichalcile,  421. 
G€)niiiotiite,  4ftS, 
Conite,  441. 
Connelliie.  37 ik 
Copal,  Foa&il,  GopaiiBi,4ff. 
Coi>iapit«,  S87. 
Copper,  Native,  17. 

AntirooEiiAl.  78,  82. 

Ar»enat€«,  419,421.426. 
42^, 

Ar^enioaU  36. 

BlAck,  109.     17, 184. 

Blue,  66,  459. 

Capillary  r^,  122. 

Car  bo  Dates,  45^ 

Cbfomat«,  8^41. 

Glance,  46. 

Gray,  82. 

Indi^,  65. 

Muriate.  188. 

Oxychlorid,  188. 

Oxyd.  101,109,117.12! 

Phosphate.     412,    4t( 
I  425. 

\        Purple.  38. 
j         Pyntous,  68. 

Red,  101.  12i. 
I        Selenid,  43. 
I         Silicate,  309. 
I         Sulphate,  880.  891. 

Sulphato-chlorid,  371^ 
I        8iilphQret,t8,46,i6jli 
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Copper,  Tungstate,  502. 

Vanadate,  362,  863. 

Variegated,  88. 

Vitreous,  46,  606. 
Copper  and  Lead,  Selenid 

of,  42. 
Copper  froth,  426. 
Copper  glance,  46,  606. 
Copper  green,  809. 
Copper  mica,  428. 
Copper  nickel,  62. 
Copper  ore,  Black,  109, 117. 

Blue,  459. 

Emerald,  809. 

Gray,  82,  612. 

Green,  458. 

Indigo.  66. 

Octahedral,  101. 

Variegated,  88. 

Velvet,  892. 

Yellow,  68. 
Copper  pyrites,  68. 
Copperas,  380,  386,  887. 

Soda,  389. 

Potash,  889. 
Coquimbite,  880. 
Coracite,  108. 
Coral,  440, 
Corallinerz,  48. 
Cordierite,  214. 
Corindon,  111. 
Cork,  Mountain,  172. 
Corneine,  172. 
Corneous  lead,  468. 
Cornite,  246. 
Cornubianite,  246. 
Cornwallite,  426. 
Corundellite,  800. 
Corundophilite,  298. 
Corundum,  111. 
Cotunnite,  97. 
Couzeranite,  206. 
Covelline,  66,  606. 
Crednerite,  126. 
Crichtonite,  116. 
Crispite,  120. 
Crocidolite,  279. 
Crocoisite,  369. 
Cronstedtite,  299. 
Cross  stone,  267. 
Crucite,  267. 
Cryolite,  97. 
Cryptolite,  399. 
Cryptoline,  471. 
Cuban,  68. 
Cube  ore,  422. 
Cube  spar,  869. 
Cubizit,  318. 
Cuboite,  818. 
Cuivre  arseniat^,  420-429. 

arsenical,  86. 

carbonat^,  468. 


Cuivre  CTis,  82. 

hydrosiliceux,  809. 

muriate,  188. 

natif,  17. 

oxide  rouge,  101. 

phosphate,  420,  426. 

pyriteux,  68. 

pyriteux  hepatique,  88. 

selenid,  48. 

sulfate,  380. 

sulfur^,  46. 

sulfur^  argentif^re,  48. 

vanadate,  862. 

veloute,  892. 
Cumengite, 
Cummingtonite,  174. 
Cupreous  anglesite,  890. 

manganese,  186. 
Cuprite,  101. 
Cuproplumbite,  41. 
Cyanite,  268. 
Cyanosite,  Cyanose,  880. 
Cyanotrichite,v.Lettsomite. 
Cyclopite,  264. 
Cymophane,  122. 
Cyprine,  197. 

Dalamite,  v.  MispickeL 
Damourite,  228. 
Danaite,  62. 
Danburite,  21 2.  • 
Datholite,  Datolith,  884. 
Daourit,  v.  Rubellite. 
Davidsonite,  178. 
Dayyne,  282. 
Davyt,  881. 
Dechenite,  861. 
Delanovite,  500. 
Delessite,  296. 
Delphinite,  206. 
Delvauxene,  427. 
Demant,  24. 
Demantspath,  111. 
Dendracbates,  161. 
Dermatin,  280. 
Descloizite,  861. 
Desmin,  882. 
Devon ite,  428. 
Deweylite,  286,  605. 
Diabase,  162. 
Diaclasite,  160. 
Diadochite,  438. 
Diagonite,  882. 
Diaflage,  Talkartiger,  160. 

Green,  160,  170. 

MeUlloidal,  160. 
Diallogite,  446. 
Diamant,  24. 
Diamond,  24. 
Diaphorite, «.  Allagite. 
Diaspore,  128. 
DiatUtite,  172. 
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Dichroite,  214* 
Di^enite,  48. 
Dihydrite,  425. 
Dillnite,  838. 
Dimagnetite,  106. 
Dimorphine,  82. 
Dinite,  476. 
Diopside,  169. 
Dioptase,  809. 
Diorite,  247,  609. 
Dioxylite,  874. 
Diphanite,  801. 
Diploite,  284. 
Dipyre,  206. 
Discrasite,  86. 
Disomose,  68. 
Disterrite,  297. 
Disthene,  268. 
Dog  Tooth  Spar,  v.  Calcite, 

486. 
Dolerine,  246. 
Dolerite,  162,  247,  510. 
Dolomite,  441. 
Dolomite  sinter,  467. 
Domeykite,  86. 
Domite,  246. 
Dopplespath,  v.  Calcite. 
Dopplerite,  474. 
Dreelite,  378. 
Dufrenite,  427. 
Dufr^noysite,  77. 
Dyoxylite,  874. 
Dysclasite,  806. 
Dyskolite,  v.  Saussurite. 
Dysluite.  108. 
Dyslytite,  68. 
Dyssnite,  167. 
Dysyntribite,  252. 

Earthy  cobalt,  186. 

manganese,  186. 
Edelforsite,  166,  808. 
Edelitb,  814. 
Edingtonite,  828. 
Edwardsite,  402. 
Egeran,  197. 
Eblite,  426. 
Ehrenbergite,  880. 
Eisen,  Gediegen,  17. 
Eisenapatit,  899. 
Eisenataun,  888. 
Eisenblau,  416. 
Eisenbl lithe,  448. 
Eisenchlorit,  296. 
Eisenchrom,  106. 
Eisenerde,  Blaue,  415. 

Grtine,  182. 
Eisenerz,  Trappisches,  116. 
Eisenerz,  Hystatisches,  115. 
Eisenglanz,  113. 
Eisen  glimmer,  118. 
Eiaengymnite,  286. 
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Eisenkies,  54. 

Rhombischer,  60. 
Eisenkiesel,  146. 
Eisenkobalters,  v.  Safflorite, 

611. 
EiBenmulm,  105. 
EUennatrolith,  827. 
Eisennickelkies,  42. 
Eisenopal,  151. 
Eis«DOxyd,  118. 
Eisenoxydhydrat,  181. 
Eisenoxyd,  Schwefelsanres, 

880,  886,  887. 
Ebenpecherz,  408,  482. 
Eisenperidot,  185. 
Eisenphyllit,  415. 
Eisenresm,  464 
Eisensint^r,  419. 
Eisenspath,  444. 
Eisenrahm,  v.  Red  ochre. 
Eisenrose,  116. 
Eisennitil,  129. 
Eisensteinmark,  512. 
Eisen  titan,  120. 
Eisenvitriol,  885. 
Eisspath,  242. 
Eiestein,  97. 
Ekebergite,  201. 
Elseolite,  282. 
Elasmose,  65. 
Elaterite,  471. 
Electrum,  8. 
Eliasite,  108,  605. 
Emboli te,  98. 
Embrithite,  81. 
Emerald,  178. 
Emerald  nickel,  461. 
Emeraude,  178. 
Emery,  111. 
Emerylite,  800. 
Emmonite,  450. 
Enargite,  87,  506. 
Enceladito,  895. 
Endellionite,  80. 
Ephesite,  801. 
Epichlorite,  288. 
Epidote,  206. 
Epistilbite,  880. 
Epsom  salt,  Epsomite,  884. 
ErdkobnU,  186. 
Erdhtti-y,  469,  471. 
Erdmannite,  196,  840. 
Erdol,  469. 
Erdwachs,  474. 
Eremite,  402. 
Erinite,  425. 
Erlanite.  191. 
Eruboscitc,  88. 
Erytbrino,  416. 
Erythrite,  245. 
Eschonite,  867. 
Eamarkite,  205.  216,  9U. 


EsBonite,  191. 
Etain  oxyd^,  118. 

sulfur^,  70. 
Eucairite,  48. 
Euchroite,  421. 
Euchysiderite,  v.  Pyroxene. 
Euclase,  267. 
Eudialyte,  181. 
Eudnophite,  818. 
Eugeneeite,  v.  Selenpalla- 

dite. 
Engen^lanz,  85. 
Eukainte,  48. 
Euklas,  267. 
Eukolite,  848 


Eulytine,  181. 
Eumanite,  128. 
Euphyllite,  291. 
Eupyrchroite,  896. 
Eurite,  246. 
Eoxenite,  858. 
Euzeolith,  880. 
Exanthalose,  886. 
Exit^le,  140. 

Fablerz,  82. 
Fahlonite,  215. 

Hftrd,  214. 
Faserseolith,  827. 
Fassaite,  159. 
Faujasite,  828. 
Fayalite,  186. 
Feather  alum,  881. 
Feather  ore,  76. 
Federalaun,  881,  888. 
Federerz,  76. 
Feldspar,  228,  506. 

Common,  242. 

Labrador,  237. 

Potash,  242. 

Soda,  240. 
Feldstein,  242. 
Felsite,  242. 
Felsobanyite,  184. 
Felspath,  242. 

ap3rre,  257. 

blue,  404. 

tenace,  254. 
Per  aznr^,  415. 

arseniat^,  422. 

arsenical,  61,  62. 

carbon  at(;,  444. 

chromatd,  106. 

hydro-orid^,  131. 

natif,  17. 

oligiste.  118. 

oxid<5.  118. 

oxidul6,  105. 

magnetiqne,  105. 

mnriat^,  810. 

phosphate,  416. 

sulfate  880,  880,  887. 


Fer  Biilftir^.  64.  60. 

sulfur^  magnetiqn«.  50. 
Ferguson  ite,  850. 
Ferrocobaltine,  58. 
Ferrotantalite,  861. 
Fettbol,  252. 
Fettstein,  282. 
Feuerblende,  88. 
Fibroferrite,  388. 
Fibrolite,  265. 
Fichtelite,  472. 
Fignre  stone,  262. 
Fiorite.  151. 
Fireblende,  88. 
Fisohaugenst^in,  S04. 
Fischerite,  408. 
Flexible  silver  ore,  71. 
Fliegenstein,  v.  Arsenic. 
Flint,  146. 
Float  stone,  148. 
Flockenerz,  m  Mimeteae. 
Flos  ferri.  448. 
Flucerine,  96. 
Fluellite,  98. 
Flnocerine,  96. 
Fluocerite,  96. 
Fluochlore,  845. 
Fluor,  Fluor  Spar,  94. 
FLUORIDS,  89. 
Flussspath,  94. 
Foliated  tellurium,  65. 
Fontainbleau    limestone, 

439. 
Forsterite,  184. 
Fowlerite,  167. 
Francolite,v.  ApAtite,(ABAl* 

vsis,  4;,  896u 
Franklmite,  106. 
Frauenglas,  v.  Mica. 
Freibergite,  512. 
Freislel^nite,  79. 
Fniffardit,  197. 
Fuchsite,  222. 
Fuller's  Earth.  604. 
Fullonite,  r.  Onegite. 
Funkite,  160. 
Fnscite,  v.  Scapolite. 

Gabronite,  606. 
Oadolinite,  211. 
Gagate^  27. 
Gahnite,  lOS. 
Galapektite,  ».  HaUoynU 
Galena,  89, 64>6. 
Gallicinite.  120. 
Gallitsenstein,  IfO. 
Galmey,  813,  447. 
Ganomatit,  432. 
Gansekothig  en.  482. 
Garhenstilbit,  882. 
Garnet,  19a 

Bohttnuui,  IM. 
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Garnet,  Tetrahedral,  194. 
GarDsdorffite,  390. 
Gay-Lus8ite,  455. 
Gedrite,  175. 
Gehl«iiite,  J&6,  206. 
OekriiiAi^teiti,  *d%9^ 
Gelbbkierz,  34&, 
Gelbt?iBei]«r£,  38  d» 
Geiberde,  l»l, 
Gelb^ra,  64, 

Gelfm-z,  u.  Chftlcopjrite. 
Geo^roDite,  86- 
Gersdorffite,  58, 
GayHerite*  ]5L 
Gifcbaite,  134,  fiOfl. 
Gieseekite,  *2a3. 
Giftkies,  v.  MispickeL 
Gigantolite,  216. 
Gilbertite,  228. 
Gilliogite,  290. 
Giol.ertit.^  441. 
Girasol,  161. 
Gismondine,  822. 
Glance  topper,  45. 
G]aU£arH«nLkkiQ»,  61. 
GlimEkobalt,  67. 
GUni^koblef  26. 
Glaaerite,  Sflfi. 
Gla^epz,  Glan^ri,  118, 181. 
GLa^kopf.  113,  131. 
GliittG,  109, 
Glauber  salt,  aSfi. 
Glayberite   874. 
Glaucodot,  68. 
Glaocolite,  201. 
Glauconite,  2SS, 
Glaucopbane,  177. 
Glaukosiderit,  415. 
Glimmer,  217-227. 
Glinkite,  184. 
Glottalite,  819. 
Gmelinite,  821. 
Gneiss,  246. 
Gokuraite,  197. 
Gold,  7. 

Gold  amalgam,  16. 
G^iheiiitOt  ITJi. 
Goslarite,  884. 
Gothite,  129. 
Gottbardite,  77. 
GrammatiU,  172. 
Grammite,  156. 
Granat,  190. 
Granite,  246,  609. 
Orftimlito,  2411,  600. 
Graphic  gold,  §4. 
tellurium,  64. 
Graphite.  29. 
Graubr^uiiattiiiierf^  125. 
Graaere,  i^.  Goleui. 
Graukoballer%  4L 
GraugUi  tigers,  82. 


GraukupftircrE,  M. 
Gratilite,  v,  Te<:tiEite,  88& 
Graudlb^r,  v.  Selbita. 
Grauspie«figlaQe«r£,  38. 
Grau&pieBAglaserCi  33. 
Qr&j  antimonj,  53, 

copp«r,  82,61 1 
Green  diallage^  160. 

e^rib,  166,  511. 

iron  ore,  427. 

kad  ore.  401. 

miilaebite,  468. 

Band,  288. 

TJtriol,  386. 
Greetilandite,  iQil 
Greenockite,  61. 
Green ovitei,  268. 
GreenBtone,  162,  £47. 
Grenat,  im 
Grenatite,  261. 
Greiigcsite*  2&6. 
Gruppite,  287. 
Groroilite,  ISO. 
GroBaular,  191. 
Gr&jiaiiite,  44. 
Granbbieri,400*401. 
GriineifteneiMie,  182. 
Grandftenet^in,  427. 
Gruat^rde^  166. 
Griinerite,  160. 
Guanit^r,  41S. 
Gummiersc,  107. 
GunjuiiE!.patb,  4SL 
Giiplu>tiiui,  Gurhofitei  442. 
Gut  elite,  306. 
Gujaqnillite,  466. 
Gymmte,  285,60fi. 
CypAum,  377. 
jGjroUte,  305. 

Haarkies,  49, 

HaareaU,  ^81,  388. 
[Hit^macbateB,  161. 
I H  Hematite,  113. 

llafiiefjordit, -239. 
llmdiogtTita,  418,  78. 
'Hair-aalt,  iiei. 
iHalbazurblei,  372. 

Hallite,  389. 

Hallo V lite,  261. 

nidloyalte,  Sfil, 
-lldlatiiebijiii,  .'iB8. 
Illakiiricbite,  3Sl,  888. 

Hamjiflhiriter  277. 

llarxnotome,  3SS,  824. 

Harringtonit^.  328. 

Hartbraunstein,  117. 
jHartin*.  47  a. 
jHartite,  47S. 

Hartkobaltk)e«,  67. 
.JJarhnaiigan^rz.  136. 
|HAkbttt|n^  473. 


^Haoerite,  6fl. 
jBauamauDito,  113. 
(Httuyne,  230. 
Haydenite,  313. 
HayealDO,  894. 
Haytorile^  14a. 
Heavy  apar.  166. 
Hebetine,  189. 
Hed«nb^?rgite,  ISO- 
H6dypbiU]«,  401. 
Helleflinttt,  245. 
Heliotrope,  148. 
HeliniDtb,  294. 
HpIvw,  194. 
Hematite.  113.606. 

Brown,  131, 
Hepat inert,  31<X 
HepaUte,  366. 
Hepeinite,  103, 
Herderite,  410. 
Hermannit«, «.  MangaD-am- 

pLibole. 
Hereehelit*;,  321. 
Heaaite,  44,  606^ 
Hetepozit«,  407. 
Heteroelb,  127. 
FUterom^rite,  199. 
Ueterumorphite,  76. 
Heterosite,  407,  513. 
Henkndit^,  330. 
High  gate  resin,  467. 
Himbeerapath,  V.  Diallogite. 
Hisingerit«,  290. 
HobUpath,  267. 
Holmeeite,  297. 
Hol£,  Bttuminoeea,  26. 
Holikupforerx,  421, 
Hokopal,  V.  Wood  opaL 
Honey  Hton«,  475. 
Honiipteiii,  475. 
Hopeite,  409. 
Hornblei,  46S. 
Hornblenda,  170. 
Harnbl^ndo  slate,  509. 
Horrnfrz,  92, 
Hornfa*,  148,  246. 
Hormnajigan,  v.  liLodonite. 
illurn  quk-kAilver,  89. 
Horn  fiilrer,  92. 
HoruAloDe,  148. 
HorsiL^-fleali  ore,  38, 
iltfugbjte,  i:-(5. 
Howardite^  603. 
IltmiUe,  26. 
HndiipnttG.  160. 
Humbotdtine.  464. 
Huniboldtilite,  ^06, 
Ilnmboldtlte,  334. 
Ilumitfj.  186. 
Hui-eanliUs  4U7,  618. 
HuroDite,  217. 
HTtnalt,  3@|, 


524 


OENEBAL  INDEX. 


Hyftcinth,  196. 
Hyalite,  161. 
Hyalomelan,  177. 
Hyalosiderite,  18i. 
Hyblite.  166. 
Hydrarffillite,  184. 
Hydrauuo  limestone,  440, 

607. 
Hydroboroealcit,  894. 
Hydrobaoholate,  265. 
Hydroboraoite,  898. 
Hydrocalcite,  457. 
Hydrochlore,  846. 
Hydoehlorio  aeid,  97. 
Hydrodolomite,  467. 
Hydrohalite,  606. 
Hydrolite,  821. 
Hydromagnesite,  466. 
Hydromagnocaleit,  467. 
Hydronickelinagnesite,  467 
Hydrophane,  161. 
Hydrophite,  286. 
Hydroeilicite,  166. 
Hydrophilite,  606. 
Hydrous  anthophyllite,176. 
Hydrosteatite,  276. 
Hydrotalcite,  186. 
Hydrociiicite,9.Ziiio  Bloom. 

Hyperethene,  16a 
Hypochlorite,  182. 
Hypoeelerite,  241. 
Hypostilbite,  888. 
HysUtite,  116. 


laspaehates,  161. 
Iberite,  217. 
Ice  spar,  246. 
Iceland  spar,  488. 
Icbthyophthalmite,  804. 
Idocrase,  197,  506. 
Idrialine,  Idrialite,  470. 
Iglesiasite,  462. 
leloite,  Iglite,  448. 
lldefonsite,  855. 
lUuderite,  v.  Zoisite. 
Ilraenite,  116,856,606. 
Ryait,  262. 
Indianite,  285. 
Indicolite,  270. 
Indiffo  copper,  66. 
Inohte,  486. 
Iodic  siWer,  95. 

quicksilrer,  96. 
lODlDS.  89. 
lodite,  96. 
lodolite,  608. 
loilyrite,  95,  506. 
loUte.  214. 

Hydrous,  216. 
Iridium.  NatiTe,  18,  19. 
Iridoemine,  19. 


Irite,  108. 
Iron,  17. 

Arsenate,  422. 

Antimonial  sulphnret, 
78. 

Arsenical,  61,  62,  63. 

Borate,  895. 

Carbonate,  444. 

Chromic,  106. 

Columbate,  858. 

Cupreous  arsenate,419. 

Hydrous  oxyd8,l29,181 

Magnetic,  105. 

Meteoric,  17. 

Oxalate,  464. 

Oxydulated,  105. 

Peroxvd,  102, 118 


Jade  tenace,  254. 
Jamesonite,  75. 
Jargionite,  40. 
Jargon,  195. 
Jarosite,  389. 
Jasper,  148.  151. 
Jaspery  iron  ore,  118. 
Jayet,  26, 
Jeffersonite,  160. 
Jelletite,  194. 
Jefreinoffite,  506. 
Jenkinsite,  286. 
Jet,  26. 

Jewreinowite,  506. 
Johannite,  886. 
Johnite,  405. 
iJunkerite,  446. 


Phospliate,   899,    406- Jurinite,  123. 

408,415,424,427,481. 
Silicates,  160, 185,  etc 
Sulphate,  880, 885,  887, 

889. 
Sulphuret,  50,  54,  6a 
TanUlate,  351. 


N.R  Many  namstfprit 
with  an  initial  K  is  Ger- 
man, begin  with  C  in  £og- 
lish. 


Titaniferous,  115. 

Tungstate,  851. 
Iron  alum,  888. 
Iron  earth,  Blue,  415. 
Iron  natrolite,  827. 
Iron  ore.  Argillaceous,  118, 
131.  444. 

Axotomous,  115. 

Bog,  181. 

Brown,  181. 

Qreen,  427. 

Jaspery,  118. 

Lenticular,  118. 

Magnetic,  105. 

Micaceous,  118. 

Ochreous.  113,  131. 

OcUhedral.  105. 

Pitchv.  182,  408. 

Red,  il8. 

Sparry,  444. 

Specular,  113. 

TiUniferous,  115. 
'Iron  pyrites.  54. 

Magnetic.  5a 
White,  6a 
Iron  rutile,  129. 
Iron  sinter.  419.  432. 
Ironstone,  Clay,  118,  131 
!         Blue.  415. 
ilserine,  102. 
ilsophane,  r.  Frankliaite. 
llsopyre.  255. 
lUberite,  118. 
Itaoolumite.  24. 
Ittnerite.  319. 
Ixolyte,  478. 

,  Jade,  Common,  176l 


Eakochlor,  186. 

Kakoxene,  424. 

Kalait,  405. 

Kalamit,  172. 

Ealialaun,  882. 

Kalisulphat,  865 

Kalisalpeter,  488. 

Kalisalzsaures,  9a 

Kaliphite,  133. 

Kalk-Malachit,  458. 

Kalksalpeter,  434. 

Kalkspath,  485. 
|Kallochrom,  r.  Crocoisite. 
:Kalredon,  147. 
jKammererit,  291. 
iKammkies,  60. 
'Kampvlite,  401. 
jKaneelstein,  191. 
JKaneite,  5.3. 
■Kaolin,  249.  506. 
jKapnite,  447. 
iKarueol,  v.  Camelian. 

Karpholite,  816. 
jKarphosiderit,  431. 

Karstenite,  869. 
•Kastor.  258. 
■Katapleiit.  308,  504. 

KauAinikies,  61. 
jKeilhauite.  .S41. 
jKeramohalite,  882. 
Kerasite.  468. 
IKeraphyllite,  r.  Carinthiae. 
iKerargvrite,  92. 
;Keratc."92. 

Kermee,  Kermeeite,  141. 
:Kermesome,  141. 
Kerolite,  2da 
'Kibdelophan,  116. 
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Kieaelffalmey,  818. 
Kieselkupfef,  809. 
Eieselmalachit,  809. 
Kieselmaogan,  167. 
Kieselschieffer,  148. 
Kieselspath,  240. 
Kieselwismuth,  181. 
Kieselzinkerz,  818. 
Kilbrickenite,  85. 
Killinite.  170. 
Kirwanite,  288. 
Klaprothine,  404. 
KliDoclas,  428. 
Knebelite,  186. 
Knister8alz,t>.  Common  Salt. 
Kobaldine,  67. 
Kobaltbeschlag,  417. 
Kobaltbliithe,  416. 
Kobalt-glanz,  57. 
Kobaltkies,  67. 
Eobaltoulforet,  41. 
Kobaltvitriol,  885. 
Kobellite,  82. 
Kochsalz,  90. 
Kohle,  26. 

Kohlensaurer  Kalk,  485. 
Kokkolit,  158. 
KoUyrite,  888. 
Kolophonit,  190. 
Konichalcit.  421. 
EoDigine,  891. 
Konleinite,  472. 
Konlite,  472. 
Korite,  166. 
Kottigite,  418. 
Korund,  HI. 
Koupholite,  814. 
Krablite,  248. 
Kraurite,  427. 
Kreittonite,  108. 
Kremersite,  90. 
Kreazstein,  823. 
Krisoberil,  122. 
KrisoUth,  184. 
Krisuvigito,  391. 
Krokidolite,  279. 
Krokoit,  859. 
Kryolite,  07. 
Kiihnite,404. 
Kupaphrite,  426. 
Kupfer,  Gediegen,  17. 
Kupferantimonglanz,  78. 
Kupferbleiglanz,  41. 
Kupferbloispath,  890. 
Kupferblendo,  84. 
Kupferbliithe,  101,  122. 
Kiippferdia«pore,  425. 
Kupferfahlorz,  82. 
K 11  pferglan  z,K  upferglas,  46. 
Kupferglimmer,  428. 
Kupfer^nin,  309. 
Kupferiiidig,  65. 


Kapferkies,  68. 
Eupferlasur,  459. 
Kupfermanganerz,  186. 
Kupfemickel,  52. 
Kupferpecherz,  810. 
Kupferphyllit,  428. 
Kupfersammterz,  892. 
Kupferachaum,  426. 
Kupferechwarze,  109,  187. 
Kupfer-smaragd,  809. 
Kupfer- vitriol,  380. 
Kupferwisinutherz,  73,  88. 
KupferwismuthgUnz,  78. 
Kyanite,  268. 
Kymatine,  170. 
Kypholite,  282. 
Kyrosite,  60. 

Labradorite,  287. 
Labrador  feldspar,  237. 
Labrador  hornblende,  160. 
Lagonite,  895. 
Lampadite,  186. 
Lanarkite,  874. 
Lancasterite,  456. 
Lanthanite,  456. 
Lapis-lazuli,  229. 
Lapis-ollaris,  276. 
Larderellite,  895. 
Lardite,  252,  276. 
Lasionite,  428. 
Lasurite,  459. 
Lasurstein,  229. 
Latrobite,  284. 
Laumonite,  Laumontite,807. 
Lava,  510. 

iLavendulau,  417,  507. 
'Lazolite,  404. 
|Lead,  17. 

>         Antimonial  snlphiirets, 
j  72. 

Antimonate,  142. 

Argentiferous,  89. 

Arsenate,  401. 

Black.  29. 

Carbonate,  452. 

Chlorid,  97. 

Chloro-carbonate,  468. 

Chromate,  859,  861. 

Corneous,  463. 

Cupreous  8ulphate,890. 

Cupreous  8ulphato-car-| 
Donate,  872. 

Hydro-aluminous,  481. 

Moli^bdate.  349 

Murio-carbonate,  468. 

Oxychlorid,  127,  128. 

Oxyds,  1(19,  117,  126. 

Phosphate,  400. 

Selenate,  875. 
<        Seleniets,  42. 
I         Sulphate,  870. 


Lead,  Sulphato-carbonate, 
874. 

Snlphato-chlorid,  875. 

Sulphato-tricarbonate, 
87  L 

Supersulphuretted,  40. 

Sulphuret,  89,  506. 

Tellurid,  44,  65. 

TungsUte,  849. 

Vanadate,  862. 

White,  452. 
Lead  glance,  39. 
Lead  ochre,  109. 
Lead  ore,  Green,  401. 
Red,  859. 
White,  462. 
Yellow,  849. 
Lead  vitriol,  870. 
Leadhillite,  871,507. 
Leberblende,  46. 
Leberkies,  60. 
Ledererite,  321. 
Lederite,  268. 
Leedsite,  507. 
Leelite,  245,  248. 
Lehman ite,  359. 
Lehrbachite,  48. 
Lehuntite,  827. 
Lemnian  Earth,  504. 
Lenzinite,  251. 
Leon  hard  ite,  808. 
Lepidokrokite.  129. 
Lepidolite,  226,  508. 
Lepidonielane,  227. 
Lepolite,  235. 
Leptynite,  246. 
Lettsomite,  392. 
Leuchtenbergite,  294. 
jLeucite,  281. 
Leucolite,  v.  Pycnite. 
Leucocyclite,   v,   Apophyl- 
{  lite. 

iLeucophane,  182. 
JLeucopyrite,  61, 507. 
'Leuzit,  231. 
Levyne.  821. 
Lherzolite,  160. 
Libetbenite,  420. 
Liebeneritc,  215. 
Liebi^itc,  461. 
Lie V  rite,  262. 
Lignite,  26. 
Ligurite,  270. 
Limbelite,  184. 
Lime,  Anhydrous  sulphate, 
869. 

Arsenate,  414. 

Borate,  394. 

Borosilicate,  884. 

Carbonate,  486. 

Fluate,  94. 

Hydrous  carbonate,467 
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Lime,  Subcarbonate,  607. 

Nitrate,  434. 

Oxalate,  464.  465. 

Phosphate,  896. 

Silicate,  165,  156. 

Sulphate,  869,  877. 

Titaaate,  845. 

Timgstate,  847. 
Limestone,  439. 

Hydraulic,  489,  507. 

Maguesian,  441. 
Limonite,  181. 
Linarite,  890. 
Lincolnite,  880. 
Lindackerite,  500. 
Lindsayite,  285. 
Linnffiite,  67. 
Linseite,  285. 
LiDsenerz,  429. 
Linsenkupfer,  429. 
Liparite,  94. 
Liroconite,  429. 
Litheospore,  866. 
Lithionglimmer,  226,  50& 
Lithomarge,  250. 
Loboit,  197. 
Loganite,  293. 
LouDgite,  61. 
Lomonit,  807. 
LoDchidite,  61. 
Lophoite,  296. 
Lotalite,  170. 
Loweite,  (Loveite),  501. 
Loxoclase,  244. 
Lumachelle,  489. 
LuDnite,  425. 
Lupus  metallorum,  33. 
Lydian  stone,  148. 
Lyncurion,  466. 

Made,  257. 
Maclurite,  186. 
Maguesia,  Pure,  101. 

Borate,  393. 

Carbonate,  441. 

Fluophosphate,  403. 

Fluosilicate,  188. 

Hydrate,  13.S. 

Hydro-carbonate,  456. 

Sulphate,  384. 
Magnesia  alum,  882. 
Magnesian  limestone,  441. 

pharmacolite,  4(4^ 
Magn^sie  hydrat^e,  133. 
Magnesito,  441,  277,507. 
Magneteisenstein,  105. 
Magnetic  iron  ore,  105. 
Magnetic  pyrites,  60. 
Magnetite,  105. 
Magnetkies,  60. 
Malachite,  Blue,  469. 

Green,  458. 


Malachite,  Lime,  459. 
Malacolite,  158. 
Malacone,  Malakon,  196. 
Maltha,  469. 
Malthacite,  840. 
Mancinite,  156. 
Mangan,  Eohlensaures,  446. 
Mangan-amphibole,  168. 
Manganblende,  41. 
Manganese,  Oxyd  of,    117, 
118,  125. 

Hydrous    oxyds,    180, 
135,  136. 

Arseniuret,  58. 

Black,  185. 

Bog,  186. 

Carbonate,  446,  452. 

Cupreous,  136. 

Earthy,  186. 

Gray,  125,  180. 

Phosphate,    899,    406, 
408. 

Red  446. 

Silicates,' 167,  186. 

Sulphate,  501. 

Sulphuret,  41. 
Manganese  spar,  167. 
Mangan^lanz,  41. 
Manganite,  180. 
Mangankiesel,  167. 
Mangankupfererz,  126. 
Mangankupferoxyd,  126. 
Manganocaloite,  462. 
Mangan  opal,  151. 
Mangansohaum,  136. 
Manganspath,  446. 
Manganvitriol,  501. 
Marasmolite,  45. 
Marble,  439. 

Verd  antique,  284. 
Marcasite,  60. 
Marceline,  118,  167. 
Marekanite,  «.  Pearlstone, 

248. 
Margarite,  800. 
Mar^arodite,  228. 
Marialite,  280. 
Marl,  489. 
Marmatite,  45. 
Marmolite,  282. 
Martinsite,  90. 
Mai-tite,  102. 
Masca^ine,  879. 
Masonite,  298. 
iMatlockite,  127. 
Mauilite,  287. 
Medjidite,  892. 
Meerschaum,  277,  284. 
Meionite,  200. 
Melaconite,  109. 
Melan  asphalt,  27. 
Melanchlor,  428, 518. 


jMelan^lanz,  86. 
iMelanite,  192. 
lMelanochroit«,  86L 
JMelanolite,  288. 
Melanterite,  886. 
iMelaphyre.  162. 
jMelinophane,  188. 
Mellate  of  alomlDe,  476. 
IMellilite,  205. 
jMellite,  475. 
IMelopsite,  25a 
Menaccanite,  115. 
Menakerz,  26& 
Mendipite,  128. 
Mene^ninite,  50L 
Men^te,  856. 
Menilite,  151. 
Mennige,  126. 
Mercurblende,  48w 
Mercure  argenti^  Ik 

sulfur^.  4a 

iodurtf,  96w 
Mercury,  Antimonite,  141 

Amalgam,  16. 

Chlond,  89. 

Iodic,  96. 

Native,  14. 

Selenid,  52. 

Sulphuret.  48. 
Merkurglanz,  52. 
Meroxene,  226. 
Mesitine  spar,  441. 
Mesitinspath,  448. 
Meeole,  828. 
Meeolin,  822. 
Mesolite,  828. 
Mesotype,  827,  82& 

epoint^  804. 
Metachlorite,  297. 
Metaxite,  283,  285. 
Meteoric  minerala,  60S. 
Miascite,  246. 
iMiargyrite,  74. 
Mica,  217-227,  507. 

Oblique,  221. 

Rhombic,  224. 

Hexagonal.  226. 

Lithia,  226. 
Mica  slate,  246,  609. 
Michaelite,  151. 
Microlite,  845. 
Middletonitc,  467. 
Miemite,  441. 
Miesite,  400. 
Mikroklin,  242. 
Millerite,  49. 
Miloftchin,  889. 
Mimetene,  401. 
Mineral  caoutdioiie,  47  L 

coal.  26. 

resin,  oil,  pitch.  4liL 

tallow,  471. 
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Minium,  126. 
Mirabilite.  386. 
Mi^*iiite,  877. 
Mispickel,  62,  609. 
Misy,  888. 
Mizzonite,  200. 
MoL-liEiSfont?,  147. 
Moiiamit©»  fl7. 
Mohsine,  61. 
Mohsite,  115. 
Molybdangbfi*,  6  ft. 
M  elybJlnocbre,  144* 
Moljbdan&iJb«r,  v.  Tetrady- 

mite,  Au^L,  \ 
Molybdflte  of  leitd^  S49. 
Molybdate  of  iroTi^  144. 
Molybd^ne  aulfurfe,  fl6. 
MolybtUnite,  m, 
Molybdic  oobre,  144. 
MoLybdijie,  144. 
Monazitc,  44>2. 
Moaazitoid*  40a, 
Mondatein,  V.  Moonstone, 
Monheimite^  s.!CapQit«,447. 
Moiiopb«Q,  3  SO. 
MonmdiU,  280, 
Mcnirulito,  2B%. 
MonlioeUit*.    fl4. 
Moritmorillonite,  840. 
Moonstone,  240,  244. 

Moroxitfi,  396. 
Morvenite,  323. 
ModftodnK  34^. 
Mountain  green,  458. 

cork,  172. 

leather,  172. 
Miiller*8  glass,  151. 
Mullerite,  64. 
Mullicite,  415. 
Mundic,  M. 
Murchisonite,  245. 
Muriacite,  869. 
jyurintic  ncid,  97. 
Muromoatite^  210. 
Museovite,  221,  508. 
Muscovy  gloM,  22 L 
MtUenitc,  0.  Bidfemta. 
MuhSLte,  I&Ql 
Mtisaonit«,  463. 
Myelin,  260. 
Mysorin,  468. 

Nftcrit«,  509. 
Nftddeiseiiene,  129. 
Nadekrz,  81 
Nagyager-en,  65, 
Nagyaglte.  66. 
Kaphtho,  469. 
NaphMiadti,  470. 
Nnpoleonite,  242. 
Njuluriui,  107. 


Nfttro-caleJte,  438. 
Kfttrolite,  sal 
Natron*  466. 

alanii.  H8S. 

Hal  peter,  43S. 
Natron-ft^nttieTi,  239. 
NaumanBiie,  43. 
Neurotiite,  244* 
Needle  ore,  81. 
Needle  spar,  448* 
Needlefttooe.  327,  328. 
Nefelina,  232. 
Netonlttti,  133. 
i'Neoctt«e,  419. 
iNeolite,  2TB. 
'Neoplaae.  887. 
NeotokilSi  169. 
Neotypfl,  488. 
Nepbdine,  231 
Nephni«,  17  fi. 

Mageror,  254 
Newittiiftkito,  19. 
iNewMrkite,^130,  ISfl. 
Niokel,  Antimonial,  53. 

Arsenate^  418, 

Ar9C'uic'nKJJ2,56,5i,6l. 

Bismutb,  44. 

Carbonate,  461. 

Copper,  52. 

Emerald,  451. 

Silicate,  839. 

Sulphate,  886. 

Sulphurel,  49. 

White,  56, 
Nickel  ii^lance,  £7. 

green,  4 IS. 

ochre,  413. 

Btibiiie,  59. 

vitriol,  3S6. 
Nickel  and  iron,  ^ulphiiret 

of.  4:1 
Nickelantimon^lanE,  59. 
Nicktilar^fluikglanx,  5@. 
NicktilarftenikkieSt  58^ 
N'iL'kebliUlthe.  418. 
N  i  c'kel  -bo  u  ro  on  it^  3  L 
NickelgluDJ^f  58. 
Niekfil-gvmnitfl,  2B6. 


Notite,  166. 
Nueftierite,  40O. 
Nuttallile,  201, 

Obsidian,  24a 

Ocbran,  252. 

Oehre,  Iron,  113,  181. 

Biamutb,  141. 

Chrome,  839. 

Molybdie,  144 

Plumbic,  109, 

Teniirie,  502. 

Tuogfltic,  148. 

Uraoiti,  461» 
Oi^broite,  312- 
Octahedrite,  Ifth 
Odontolite,  513. 
CErstedtite,  197, 
Ogcoite,  296. 

Oil,  GenoBee  or  Seneca,  469. 
Oiflanite,  12h 
Okenito,  306. 
Oligiate  iron,  t|3. 
Otigoolaset,  S39,  506. 
Oligon  spar,  445, 
DUt  encbalck,  420. 
Oiivenerz,  420. 
OU  Ton  I  to,  420. 
OliHde,  1H4. 
OUTinoid,  60S. 
Omphazit,  159. 
Onegite,  ItiO. 
Onkoain,  G04. 
Onofrite,  62. 
Onyx,  148. 
Oolite,  4S8- 
Ooflite,  216. 
Opal,  161. 

Opal  allopbano,  387. 
Opernieiit,  82, 
Ophite,  384. 
Opaimo^e,  167. 
Or  natif,  7. 
Orangite,  812. 
Orawitzite,  v,  Ealloysite. 
Oropioi),  5^8. 
Orpiment,  32. 
Orthite,  208. 


Nickeliferoiis  gray  antimo-  Orthoclas^^,  243,  506,  518. 
—  -"  Ortboae,  241 


Nifkelkics,  62, 
Nii^keloeker,  418. 
Nick«>kpic!#ag]an3serf,  59 
Nie  ke  1  w  i  smu  thglan  k,  44 
Nigrine,  laij. 
Niobtte,  ^A3. 
NITRATES,  438, 
Nitratine,  43$. 
Nitre,  -133. 
Nitrocak'ite,  434 
Nontrouite,  Ml. 
Nciaoan,  Nofliu,  280. 


Oateolite,  398. 
Oftranite,  106. 
Oatreoeolla,  435. 
Cam  elite,  805. 
Oamiridium,  19. 
Ottrelito,  287.  509. 
ODTaroTtte,  192. 
Oweuite,  29a 
OxAcalcite,  464 
OXALATKrt,  464. 
lOxalite,  464 
OxhATefile,  304 
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OXYM. 

MONOMETRIO,  101. 
HXXAOONAL,    110. 
DlMETRIC,  117. 
T&IMKTUO,  122. 
WITH      SULPHURCn,     OE 

Chlorim,  127. 

Hydrous,  128. 

OF  Absknio  group,  189. 
Ozarkite,  326. 
Ozoc€rite,  Ozokerit,  474. 

Pa^dite,  262. 
Paisbergite,  167. 
Palagonite,  166. 
Palladium,  Native,  14. 
Palladium  gold,  9. 
Palladium  ochre,  14. 
Panabase,  82. 
Paracolumbite,  601. 
Paraluminite,  609. 
Paranthine,  201. 
Parastilbite,  382. 
Par^asite,  172. 
Parisite,  468. 
Parophite,  262. 
Partschin,  601. 
Partochite,  603. 
Patrinite,  v.  Aikinite. 
Paulit,  160. 
Pearl-mica,  300. 
Pearl  sinter,  161. 
Pearl-spar,  441. 
Pearlstone,  248. 
Peastone,  438. 
Pecheiseners,  129. 
Pecherz,  107. 
Pechkohle,  26. 
Pechopal,  161. 
Peohstein,  248. 
Pechuran,  107. 
Pectolite.  305. 
Peganite,  408. 
Pegmatite.  246. 
Pegmatolite,  242. 
Pektolite,  305. 
Pole's  Hair,  248. 
Peliom,  214. 
Pelokonite,  186. 
Peneatite,  609. 
Pennine,  295. 
Pennite.  457. 
Pentaklasit,  16a 
Percylite,  601. 
Periclase,  101. 
Peridot,  184. 
Periklas,  101. 
Periklin,  240. 
Peristerite.  241. 
Perljflimmer,  800. 
Perlit,  248. 
PerUtein.  248. 


Perthite,  242. 
Perofskite,  346. 
Perowskine,  406. 
Perowskite,  846. 
Petalite,  253. 
Petroleum,  469. 
Petrosilex,*  248. 
Petuntze,  260. 
Petzite,  44. 
Pfeifenstein,  262. 
Phacolite,  319. 
Pharmacolite,  414. 
Pharmakochaleit,  420. 
Pharmakosiderit,  422,  426. 
Phenacite,  Phenakit,  189. 
Phengite,  221. 
Kiillipsite,  88.  824. 
Phlogo^ite,  224. 
Phoenicite,  361. 
Phoenikoehroite,  361. 
Pholerite,  261. 
PhoDolite,  246. 
Phosgenit«,  463. 
PHOSPHATES,  896. 

Anhtdrous,  896. 

Hydrous,  411. 
Phosphocerite,  399. 
Phoaphochalcite,  426 


.Pitch.  Mineral,  469. 
Pitchblende.  107. 
jPitchstone,  248. 
Pitchy  iron  ore.  182,408,432. 
Piticite,  Pittizit,  482,  888. 
Pittinerz,  107. 
Plagionite,  75. 
Plasma,  148. 
Plaster  of  ParU,  877. 
Plata  aznl,  611. 
Plata  vcrde,  93. 
jPlatinum,  Native,  12. 
Platiniridinm,  18. 
Plattne^ite,  117. 
Platyophthalmon,  84* 
Pleouaste,  loS. 
Pleuroclase,  408. 
Plinian,  62. 
Plomb  antimoni^  ralfbn^  81. 

carbonate,  462 

chloro-carboaate,  448. 

chromate,  859. 

hydro-almnineuL.  481. 

natif.  17. 

oxyd^,  109.  117,126. 

seleniar^,  42. 

sulfa  r6,  39. 

See  farther.  Lead, 


Phosphorblei,  v.  Pyromor-iPlombgomme,  431. 


phite. 

Phosphor-eisensinter,  433 
Phosphorit.  396. 
Photirit.  167. 
Phthanite,  148. 
Phyllite.  287. 
Phylloretin,  472. 
Physalite.  269. 
Piauzite,  469. 
Pickeringite,  882. 
:Picranaleime,  318. 
Picrolite,  Pikrolit,  282. 


Plumbago,  29. 
Plumbic  ochre,  109. 
;Plumbocalcite,  48a 
Plumbo  -eainite,  481. 
Plumbostib,  81. 
Tlumose  ore,  76. 
Plumosit,  76. 
Polianite,  181. 
Pollux,  266. 
Polyadelphite,  198. 
Polyargite,  236. 
.Polybasite,  85. 
Poly  erase,  367 


Picropbarmacolite.  415.         — j .^,  ..^, 

Picrophyll.Pikrophyll,  166,iPolvchroilite.  255. 

280.  iPolyhalite,  877. 

Picrosmine,  Pikrosmin,  281.:Polyhydrite,  r.  HlsiDgerite. 
Picrothomsonite,  826.  Polvkras,  857. 

Pictite,  268.  PolyHte,  16o. 

jPiedmontite,    r.    Mangane-Pol^-mignyte,  866. 


sian  epidote,  206 
*  Pierre  grasse,  282. 
jPihlite,  295. 
jPimelite.  339. 
|Pin™te,  388. 
iPinite,  215. 
iPiotine,  282. 
IPipestone,  252. 
iPirenait.  192, 
iPirop,  194. 
|Pis4»(ite,  438. 
jPissophane,  39a 
PisUcite,  206, 
iPistomeaite,  448. 


PoIysphRTite,  400. 

Polytelite.  82. 

Polyxen,  12. 

Poonahlite,  829. 
.Porcelain  spar,  201. 

Porphyrj'.  246.  609. 

Porpezite.  9. 
;Porricin.  r.  Pyroxene. 

Portite,  311. 

Putash  alum,  882. 
!  Potash,  Murtat«.  90. 
i         Nitrate.  4.S8, 

Sulphate,  866,  877. 
iPotatone.  276. 
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Potter's  clay,  604. 
Pounxa,  894. 
Pozzuolana.  610. 
Prase,  147. 
Praseolite,  215. 
Prasochrome.  601. 
Predazzite,  467, 509. 
Prehoite,  814. 
Prosopite,  502. 
Protheite,  197. 
Protogine,  246,  509. 
Proustite,  78. 
Prunnerite,  489. 
Prussian  blue,  Native,  415. 
Przibramite,  45,  180. 
Psathyrin,  473. 
Pseudo-albite,  286. 
Pseudo-apatite,  898. 
Pseudomalachit,  425. 
Pseudo-nepheline,  282. 
Pseudo-sommite,  282. 
Pseudotriplite,  407. 
Psilomelane,  185. 
Pumice,  246. 
Purple  copper,  88. 
Puschkinite,  206. 
Pycnite,  259. 
Pyrallolite,  166. 
PyrantimoDite,  141. 
I^rargilUte,  215. 
Pyrargyrite,  77. 
Pyrenaite,  192. 
Pyr^om,  159. 
Pyrites,  Arsenical,  61,  62. 

Auriferous,  54. 

Capillary,  49. 

Cellular,  60. 

Cockscomb,  60. 

Copper,  68. 

Hepatic,  60. 

Hydrous,  61. 

Iron,  54. 

Maffoetic,  60. 

Radiated,  60. 

Spear,  60. 

•rin,  70. 

Variegated,  88. 

White  iron,  60. 
Pyrochlore,  846. 
Pyrolusite,  125. 
Pyromeline,  886. 
Pyroraeride,  246. 
Pyromorphite,  400. 
Pyrope,  194. 
Pyropissite,  470. 
Pyrophyllite,  808. 
Pyroph^salite,  259. 
Pyrorthite,  209. 
Pyrosclerite,  291. 
Pyrosiderite,  129. 
Pyrosmalite,  8ia 
I^ottibite,  141. 


Pyroxene,  168, 
Pyroxenite,  246. 
Pyrrhite,  846. 
Pyrrhosiderite,  129. 
Pyrrhotine,  50. 

QuaHz,  145. 

Granular,  148. 

nectique,  148. 

resinite,  151. 

Tabular,  148. 
Quecksilberfahlerz,  82. 
Quecksilberhranderz,  470. 
Quecksilberhomerz,  89. 
Quecksilber  lebererz,  48. 
Quellerz,  131. 
Quicksilver,  Native,  14. 

Antimonite,  142. 

Chlorid,  89. 

Sulphuret,  48. 

lodid,  96. 

Selenid,  52. 
Quincite,  281. 

Rabenglimmer,  v.  Lepido- 

melane. 
Radelerz,  80. 
Radiated  pyrites,  60. 
Radiolite,  827. 
Rammelsbergite,  66,  61. 
Randanite,  152. 
Raphanosmite,  42. 
RaphUite,  17^ 
Raseneisenstein,  181. 
Ratoffkit,  94. 
Rauhkalk,  442. 
Rauscbgelb,  81,  82. 
Rautenspath,  441. 
Razoumoffskin,  840. 
Realgar,  81. 
Red  antimony,  141. 

chalk,  118. 

copper  ore,  101,  122. 

hematite,  118. 

iron  ore,  118. 

iron  vitriol,  887. 

lead  ore,  869. 

manganese,  446. 

ochre,  118. 

silver  ore,  77,  78. 

vitriol,  885. 

zinc  ore,  110. 
Reddle,  118. 
Redruthite,  46. 
Remin^nite,  461. 
Remolinite,  188. 
Rensselaerite,  165. 
Resigallum,  81,  82. 
Resin,  Mineral,  467,  etc. 

Highgate,  467. 
Retinasphalt,  467. 
Retiiudita,  288. 
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Retinite,  467. 

Retzite,  v.  iEdelforaite,  808. 
Reussin,  875. 
Rhsetizit,  268. 
Rhodalose,  886. 
Rhodium  gold,  9. 
Rhodizit,  898. 
Rhodochrome,  291. 
Rhodochrosite,  446. 
Rhodonite,  167. 
Rhodophyllite,  291. 
Rhombenglimmer,  226. 
Rhomb-spar,  441. 
Rhyacolite,  245. 
Riemannite,  836. 
Riolite,  602. 
Ripidolite,  296,  294. 
Risi^allo,  81. 
Rittingerite,  87. 
Rock-cork,  172. 

crystal,  146. 

milk,  488. 

salt,  90. 

soap,  252. 
Rochlandite,  v.  Serpentine. 
Romanzovit,  191. 
Romeine,  410. 
Roofing  slate,  509. 
Rose  quartz,  146. 
Roselite,  417. 
Rosellan,  Rosite,  286. 
Rothbleierz,  859. 
Rotheisenerz,  118. 
Rother  vitriol,  887. 
Rothgiiltigerz,  77,  78. 
Rothkupfererz,  101,  122. 
Rothnickelkies,  62. 
Rothoffit,  190. 
Rothspiessglanzerz,  141. 
Rothspiesglaserz,  141. 
Rothzmkerz,  110. 
Rubellan,  226. 
Rubellite,  270. 
Rubicelle,  108. 
Rubin,  111. 
Rubinglimmer,  129. 
Ruby,  Spinel,  Bala8,Alinan- 
dine,  108. 

Oriental.  111. 
Ruby-blende,  77. 
Ruby  silver,  77,  78. 
Ruby  sulphur,  81. 
Rutherfordite,  868. 
Rutile.  120. 
Ryacolite,  245. 

Saccharite,  286. 
Safflorite,511. 
Sagenite,  120. 
Sahlite,  169. 
Sal  ammoniac,  92. 
gexmne,90. 
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SttlAinstem,  111. 
Salmiak,  9± 
Sftlt,  Common,  9a 
Sftltpeter,  483. 
SalzJrapererx,  188. 
Samankite,  865. 
S«mmetblend6,  129. 
Samoite,  251. 
Saodaraca,  81. 
Sandstone,  148. 
Sanidin,  245. 
Saponite,  165,  258,  282. 
Sappar,  268. 
Sapphire,  111. 

d'eau,  214. 
Sapphirine,  266. 
Sarcolite,  200. 
Sard,  147. 
Sardachates,  151. 
Sardonyx,  148. 
Saasolin,  144. 
Satin  spar,  877,  48& 
Sater8berg:ite,507. 
Saoalpit,  v.  Zoitite. 
Savite,  816. 
SauBsurite,  254. 
Saynite,  44. 
Scarbroite,  838. 
Scapolite,  201. 
SchaaUtein,  156. 
Schabaait,  819. 
Schapbachite,    v.    Bismuth 

Silver,  16. 
Schamnkalk,  877. 
Scheelbleispath,  848. 
Scheeletine,  348. 
Scheelin  calcaire,  847. 

fermgine,  361. 
Scheelite,  347. 
Scheelsaure,  143. 
Scheelsaures  blei,  848. 
Scheererite,  471. 
Schilfglaserz,  79. 
Schillernder  asbest,  282. 
Schiller-spar,  160,  166. 
Schillerstein,  160. 
Schmelzstein,  201,  206. 
Schmireel,  111. 
Schneiderite,  816. 
Schorl,  270. 

Schorlartiger  beril,  269. 
Schorlite,  269. 
Schorlomite,  342. 
Schreibersite,  63,  511. 
Schrifterz,  Schrift-tellur,  64. 
Schrotterite,  337. 
Schulzit,  86. 
Schiitzit,  V.  Celestine. 
Schwarzbraunstein,  186. 
Schwarzerz,  41,  82. 
Schwarzgiltigerz,  82. 
Schwarzmanganen,  185. 


Schwarzspiessglaserz,  80. 
Schwatzite,  512. 
Schwefel,  22. 
Schwefelantimonblei,  81. 
Schwefelkies,  54. 
Scbwefelkobalt,  67. 
Schwefelnickel,  49. 
Schwerbleierz,  117. 
Schwerspath,  366. 
Schwerstein,  347. 
Schwimmkiesel,  151. 
Scleretinite,  468. 
Scolecite,  328. 

Anhydrous,  287. 
Scolexeroee,  288. 
Scorodite,  419,  511. 
Scorra,  206. 
Scoulerite,  326. 
Seeerz,  v.  Limonite. 
Seifenstein,  282. 
Seladonite,  165,  611. 
Selbite,  511. 
Selenblei,  42. 
Selenbleiknpfer,  42. 
Selenbleispath,  875. 
Selenite,  877. 
Selenium,  23. 
Selenkobaltblei,  42. 
Selenkupfer,  43. 
Selenkupferblei,  42. 
Selenkupfersilber,  48. 
Selenmolybdena,  48. 
Selenpalladite,  14. 
Selenquecksilberblei,  43. 
Selenschwefelquecksilber, 

62. 
Selensilber,  43. 
Selen sulphur,  24. 
Semelin,  v.  Sphene. 
Semi-opal,  161. 
Senarmontite,  140. 
Seneca  oil,  469. 
Sepiolite,  277. 
Serbian,  389. 
Sericite,  223,  609. 
Serikolite,  v.  Satin  spar. 
Serpentine,  282,511. 

of  Aker,  292. 
Severite,  604. 
Seybertite,  297. 
Shepardite,  63. 
Siberite,  v.  Rubellite. 
Siderite,  147,  422.  444. 
Sideromelane,  ^8. 
Sideroachisolite,  299. 
Siderose,  444. 
Siderochalcit,  428. 
Siderotantal,  861. 
Siegelerde,  504. 
Siegenite,  67. 
Sienite,  246. 


Silberfahlerc,  8S. 
Silber^lanz,  37. 

Biegsamer,  7L 
Silberhornerz,  92. 
Silber-kupferglanz,  48. 
Silberphyllinfflanx,  43. 
Silber-spiesaglanz,  85. 
Silberwismuthglanz,  16. 
Silex,  145. 

SILICATES,ANHYDROUS 
154, 

1.  Edklvoesitx  Sscnoir, 
155. 

2.  AuorrsSBcnov,  166. 
8.  EuLTTonB  Sacnox, 

181. 

4.  Gautr  SBcno!r,188 

5.  Mica  Sbctiox,  217. 

6.  Fkldspae  Svnoir, 
228. 

7.  AKDAunsx  Sacnojr, 
256. 

SILICATES,  HYDROUS, 
275. 

1.  Talo  Sbctiox,  27& 

2.  SKBPKurnfx  Sscnoi, 
279. 

8.  CHi^mm  Sscnov, 
289. 

1.  Ptsophtluti  Sbc- 
noN,  303. 

2.  Pectoutk  Sacnov, 
804. 

8.  CALAXDfx  Sacnox, 
311. 

4.  Zboltts  Sscnox.sn. 

5.  DATHOLm  SjBcnojr, 
834. 

Silice  gelatineuse,  152. 
Silicified  wood,  148. 
SiliciouB  sinter,  148,  161- 
Silicite,  287. 
Sillimanite,  265,  513. 
Silvanite,  64. 
Silver,  Antimonial,  3& 

Antimonial   sulphnrtt, 
77,  79.  86. 

Arsenical.  78. 

Bismuthic,  16. 

Black,  86. 

Brittle  sulphuret,  S6. 

Bromic,  93. 

Carbonate,  511. 

Chlorid.  92, 

Cupreous  sulphurft,4S. 

Flexible  sulphuret,  7L 

Gray  (FreialebeniU)TlL 

Horn.  92. 

Iodic.  96.  506. 

lodo-bromid,  5O0i 

Muriate,  92. 

Native,  15. 
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Silver,  Red,  or  Ruby,  77, 78. 

Selenic,  43. 

Sulphuret,  87. 

Sulpliuret  of  Ck>pper 
and,  48. 

Telluric,  44. 

Vitreous,  87. 
Silver  glance,  37,86. 
Silver  ore,  Brittle,  86. 

Flexible,  71. 

Red,  or  Ruby,  77,  78. 
Sinopite,  603. 
Sinter,  Siliceous,  148,  161. 
Sismondine,  298. 
Sisserskite,  19. 
Skapolith,  201. 
Skolecite,  828. 
Skolopsite,  281. 
Skorodit,  419,  611. 
Skutterudite,  67. 
Slate-spar,  439. 
Sloanite,  829. 
Smaltine,  66,  611. 
Smaragd.  178. 
Smaragdite,  170. 
Smaragdo-chalcit,  809. 
Smectite,  261,  840. 
Smelite,  250. 
Smirgel,  111. 
Smithsonite,  447. 
Soapstone,  276,  282. 
Soda,  Borate  of,  894. 

Carbonate  of,  464. 

Muriate  of,  90. 

Nitrate  of,  438. 

Sulphate,  366,  886. 
Soda  alum,  382. 
Soda  copperas,  889. 
Soda  spoaumene,  239. 
Sodalite,  229. 
Soimonite,  v.  Conmdum. 
Solfatarite,  882. 
Somervillite,  206. 
Sommite,  232. 
Sonnenstein,  v.  Sunstone. 
Sonde,  v.  Soda. 
Sordawalite,  177. 
Soufre,  22. 
Spadaite,  278. 
Spaniolite,  83. 
Spargelstein,  896. 
Spiirkies,  60. 

Sparry  or  Spathie  iron,  444. 
Spartalite,  110. 
Spatheisenstein,  444. 
Spear  Pyrites,  60. 
Speckstein,  276. 
Specular  Iron,  118. 
Speerkies,  60. 
Spessartine,  192. 
Speiskobalt,  weisser,  66. 
Sphsrosiderite,  444. 


Sphsrostilbite,  832. 
Sphffirulite,  248. 
Sphalerite,  46. 
Sphene,  268. 
Sphenomatite,  608. 
Sphragide.  604. 
Spieffsglanz,  Oediegen,  21. 
Spiessglanzocher,  142. 
Spiesglanzweiss,  140. 
Spiesselanzbleierz,  80. 
Spiesgias,  21. 
Spiesfflas-silber,  86. 
Spinel,  108. 
Spinel  ruby,  108. 
Spin  ell  an  e,  280. 
Spinelle  zincif^re,  108. 
Spinthere,  268. 
Spodumene,  169. 

Soda,  289. 
Spreustein,  827. 
Sprodglanzerz,  86. 
Sprodglaserz,  86. 
Sprudelstein,  449. 
Stahlkobalt,  68. 
Stahlstein,  444. 
Stalactite,  489. 
Stalagmite,  489. 
Stangenkohle,  26. 
Stangenspath,  866. 
Stangenstein,  269. 
Stannine,  70. 
Stan  nite,  612. 
Stanzait,  267. 
Staurolite,  261.  828. 
Staurotide,  261. 
Steatite.  276,  282, 
Steinheilite,  214. 
Steinmannite,  41,  40. 
Steinmark,  260. 
Steinol,  469. 
Steinsalz,  90. 
Stellite,  806. 
Stephanite,  86,  128. 
Stercorite,  418. 
Stern  bergite,  71. 
Stibiconise,  142. 
Stibine,  88. 
Stibium,  88. 
Stiblite,  Stibilite,  142. 
Stibnite,  38. 
Stilbite,  882. 
Stilbit  anamorphique,  880. 

Blattriger,  880. 
Stillolite,  V.  Opal. 
Stilpnomelane,  287. 
Stilpnosiderite,  129.     • 
Stinkstone,  489. 
Stolpenite,  608. 
Stolzit,  848. 
Strahlenkupfer,  428, 
Strahlerz,  42& 
Strahlkies,  60, 


Strahlstein,  170. 
Strahlzeolith,  382. 
Strakonitzite,  602. 
Stratopeite,  169. 
Stroganowite,  208. 
Stromeyerite,  48. 
Stromnite,  v.  Barystrontian- 

ite,  461. 
Strontia.  Carbonate,  460. 

Sulphate,  868. 
Strontianit^,  460. 
Strontianocalcite,  489. 
Struvite,  418. 
Stylobite,  256. 
StypticiU.  888. 
Succinite,  191,  466. 
SULPHATES.  864 

Anhydrous,  864 

Hydrous,  876. 
Sulphur,  Native,  22. 

Selenic,  24. 
SULPHURETS,  80-88. 
Sulphuric  acid,  148. 
Sulphurous  acid,  148. 
Sumpferz,  181. 
Sunstone,  289,  244. 
Susannite,  878. 
Swaga,  894. 
Swinestone,  489. 
Syenite,  246. 
Syepoorite,  41. 
Sylvan,  Gediegen,  20. 
Sylvanite,  64. 
Sylvine,  90. 
Symplesite,  418. 

Tabergite,  291. 
Tabular  spar,  166. 
Tachylite,  177. 
Tachyaphaltite,  197. 
Tafelspath,  166. 
Taffilite,  426. 
Talc,  276. 
Talc-apatite,  898. 
Talc  phosphorsaurer,  408. 
Talc  zographique,  296. 
Talcite,  609. 
Talkerde,  v.  Magnesia. 
Talkerdealaun,  882. 
Talkspath,  441. 
Talkhydrat,  188. 
Talksteinmark,  260. 
Tallow,  Mineral,  478. 
Tamarite,  428. 
TANTALATE8.  844 
Tankite,  v.  Chiastolite. 
Tannenite,  78,  612. 
Tantale  oxyd6  yttrif&re,  869 
Tantalite.  851. 
Tarnowitzite,  448. 
Tautolite,  186. 
Tectixite,  888. 
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Tekoretin,  47«.  "nn,  19. 
Teletie,  111.  Oxyd  ot  118. 

Tellur.  Gediegen,  »l  Snlphoret  of;  7a 

TeUurblei.  44.  Tin  ore,  lia 
Tellureftaro-argentif6re,64.  Tin  pjritct,  70. 

auro-plombifere,  t^  Tlncal,  894 
Tellur^l<uilber,  44. 


i", 


Tellnnc  bismuth,  21. 
Tellnrio  ochre,  502. 
Tellnrie  tilrer,  44. 
Tellurige  sanre,  602. 
TellariU,  602. 
Telinrinm,  20. 

Black,  65. 

Foliated,  65. 

Graphic,  64. 

White,  yellow,  64. 
TellDrium  glance,  65. 
Tellaroas  acid,  502. 
Tellursilber,  44. 
Tellursilberblei,  ir. 

ite. 
Tellarwismath,  21. 
Teonantite,  84. 
Tenorite,  117. 
Tephroite,  186. 
Teratolite,  612. 
Terenite,  201. 
Ternarbleiorz,  871. 
Terre  verte,  166. 
Tesselite,  804. 
TcMeralkies,  56,  67. 
Tetartine,  240. 
Tetradymite,  21,  612. 
Tetrahedrite,  82,512. 
Tetraklasit,  201. 
Tetraphyline,  406. 
Texasite,  Kenugott,  v.  Emer- 
ald Nickel 
Thalite,  165,  282. 
Thallite,  206. 
Tharandite,  441. 
Then ard ite,  865 
Tbermonatrite,  465. 
Thierachite,  465. 
Thionsaoite,  285. 
Thomaite,  452. 
Thomson  ite,  325. 
Thoneisenstein,  181. 
Thon,  V.  clay. 
Thooerde   SchwefeUaure, 

881. 
Thonerde,  v.  Alumina. 
Thorite,  812,  612. 
Thraulite,  290. 
Tlirombolite,  412. 
Thulite,  206. 
Thumite,    Thummerstein, 

206. 
Thuringite,  290. 
Tile  ore,  101. 
Tilkerodite,  42. 


Tinder  ore,  76. 
Tirolite,  426. 
.TitanaU  of  lime,  346. 
Titaneisen,  116. 
Titane  anatase,  121. 

oz^d€,  120,  121. 123. 
j        silico-calcaire,  268. 
Utanic  acid,  120,  121, 128. 
I        iron,  116. 
iTitanite,  268. 
■TiTA.  894. 
JTombazite,  6& 
•  Topaz,  259,612. 
I        Fake,  147. 
SyWan-i        Oriental,  111. 
■Toparolite,  191. 
ITopfstein, «.  Potttone^ 
iTorberite,  480. 
ITorrelite,  858. 


Tourmaline,  270,  618. 
To  wan  ite,  68. 
Trachyte,  246,  5ia 
Trap.  247,  510. 
Trass,  510. 
Traubenblei,  400. 
Travertine,  485. 
Tremenheerite,  30. 
Tremolite,  172. 
Triklasit,  v.  Fahlonite. 
Trinacrite,  166. 
Tripe  stone,  869. 
Triphane,  169. 
Triphyline,  406,  613. 
Triplite,  408. 
Triploklas,  825. 
Tritomite,  811. 
Trona,  454. 
Troostite.  189. 
Tscheffkinite,  841. 
Tscherniigite,  888. 
Tuesite.  250. 
Tufa,  Calcareous,  439. 
Tungstate  of  iron,  851. 

of  copper,  502. 

of  lead,  848. 

of  lime,  847. 
Tungsten,  847. 
Tungstio  acid  or  ochre,  148. 
Turffite,  182. 
TQrkis,  405.  518. 
Turmalin.  270. 
Tumerite,  502. 
Turquois,  405,  518. 
Tyrolite,  426. 


UlezHe,  S94. 
Ullmannit^,  69l 
Ultramaruie,  2S9l 
Unghwmritc,  604. 
Unionit«,  239t. 
lUraconiae,  46L 
'Urmlit*.  166,  172. 
Uralorthite,  206. 
Urmnbldthe,  46L 
,Urane  ozydnle,  1(W. 
Urmnglimmer,  430. 
Urangreen.  886. 
Uraofi^fin,  386. 
Uranin,  «.  Pitdiblenda 
Uraoite,  43a 
i Uranium,    €:arboDate.  411 
!  462. 

i  Oxyd.  107. 

!  Phosphate,  4Sa 

I         Sulphate,  386,  mitt 
:  Uranmica,  430. 
•Uranochre.  461. 
lUranotantal,  866l 
iUranoxyd.  107. 
iUranpechera,  107. 
JUranphyllit,  43a 
iUran vitriol,  386. 
iUrao,  454. 
lUwarowite,  192. 

Valencianite,  212. 
Valentinite.  14a 
VANADATES,  862. 863. 
Vanadinbleiera,  362. 
Vanadinite.  362. 
Variegrated  copper,  88. 
Variolite,  245,  609. 
Variscite,  408. 
Varvacite,  181. 
Vauquelinite.  860. 
Velvet  copper  ore,  892. 
Verde  antique.  284 
Verraiculite,  292. 
Vermontite.  ».  MispickeL 
Vesuvian.  197. 
Vesuvian  salt,  865. 
Villarsite.  285. 
Violan,  177. 
Vitreous  copper,  46. 

silver.  87. 
Vitriol.  Blue,  88a 

Copper.  88a 

Green,  885. 

Lead,  37a 

Nickel.  886. 

Red.  or  Cobalt.  386. 

White,  or  Zinc,  884. 

Uranium,  886. 
Vitriol  ochre,  888. 
Vitriolhleierx.  870. 
Vivianite.  416. 
Voglite,  462. 
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Volknerite,  134. 
"Volborthite,  862. 
Voleaoic  glass,  248. 
Volcanite,  v,  Selensulphur. 
VoIgeriLe,  142,  518. 
Voltaite,  883. 
Voltzite,  Voltzino,  127. 
Voraulite,  404. 
Yosgite,  238. 
Vulpinite,  869. 

Wacke,  247. 
Wad,  136. 
Wagnerite,  403. 
Walchowite,  469. 
Walmstedtite,  v.  Breunner 

ite. 
Warwickite,  896. 
Washingtonite,  116. 
Wasserblei,  66.  « 

Wasserglimmer,  228. 
Wasserkies,  61. 
Water,  110. 
WavelUte,  428. 
Websterite,  389. 
Wehrlite,  263. 
Weichbraunsteio,  126. 
Weicheisenkies,  v.  Wasser- 

kies. 
Weichmangan,  126. 
Weissbleierz,  462. 
Weiss^iiltigerz,  82. 
Weissian,  v.  Scolecite. 
Weissigite,  264,  618. 
Weissite,  216. 
Weisskupfererz,  86,  60. 
Weissnickelkies,  66,  61. 
Weisspiessglanzen,  140. 
WeisssteiD,  246. 
Weisstellar,  64. 
Wernsrite,  201. 
Wheel-ore,  80. 
Whewellite,  464. 
White  antimony,  140. 

arsenic,  139. 

copperas,  880. 

iron  pyrites,  60. 

lead  ore,  462. 

tellurinm,  64. 

vitriol.  384. 
Wichtine,  Wichtisite,  177. 
Wiesenerz,  v.  Bog  iron  ore, 

181. 
Wilhelmite,  189. 
Willemite,  189. 
Williamsite,  284. 
Wilsonite,  602. 
Wiluite.  191,  197. 
Wiserite,  447 
Wismath,  Gediegen,  20. 


Wismnthbleierz,  16. 
Wisntuthglanz,  88. 
Wismuthochre,  141. 
Wismuthoxyd,  Rolens.,  462. 
Wismuthsilber,  16. 
Wismuthspath.  462. 
Withamite,  206. 
Witherite,  449. 
Wittichite,  88. 
Wittineite,  169. 
Wodankies,  v.  Qersdorffite. 
Woerthite,  266. 
Wohlerite,  848,  618. 
Wolchite,  82. 
Wolchonskoite,  889,  618. 
Wolfram,  861. 
Wolframine,  148. 
Wolframbleierz,  848. 
Wolframochre,  148. 
Wolfebergite,  73. 
Wollastonite,  166. 
Wood,  petrified,  148. 
Wood-opal,  162. 
iWurfelerz,  422. 
Wulfenite,  849. 
Wundererde,  v.  Teratolite. 

Xanthite,  197. 
Xanthocone,  87. 
Xanthophyllite,  297. 
XanthortLit,  209. 
Xanthosiderite,  188. 
Xenolite,  266. 
Xenotime,  401. 
Xylite.  Xylotile,  286. 
Xylochlore,  806. 
Xylokryptit,v.  Scheereiite  t 

Yanolite,  213. 
Yellow  copperas,  887. 

copper  ore.  68. 

leaa  ore,  849. 

tellurium,  64^ 
Yenite,  262. 
Ytterbite,  211. 
Yttererde,  Phosph.  401. 
Ytterspath.  401. 
Yttria,  Phosphate  401. 

TanUlate,  899. 

Silicate,  266. 
Yttrocerite,  96. 
Yttrocolumbite,  869. 
Yttroilmenite,  866. 
Ytrro-tantalite,  869. 
Yttro-titanite,  841. 


Zala,  894. 
Zengonite,  822. 
Zeasite,  v.  OpaL 
ZeUanit,  108. 


Zellkies,  60. 

Zeolite,  Feather.  827,  828. 

Foliated,  880,  882. 

Efflorescing,  807. 

Needle,  827,  828. 

Pyramidal,  804. 
Zeuzite,  270. 
Zianite,  v.  Kyanite. 
Ziegelerz,  101. 
Zigueline,  101. 
Zinc, 

Arsenate,  418. 

Carbonate,  447,  460. 

hydrate  ouprif&re,  426. 

lodid  and  Bromid,  97. 

oxid^,  110. 

oxid^  silicifere,  189. 

Oxysulphuret,  127. 

Phosphate,  409. 

Red  oxyd.  110. 

Silicate,  166,  189. 

Silicious  oxyd.  189,818. 

sulfate,  884. 

sulfur^,  46. 

Sulphate.  884. 

Sulphuret,  46. 
Zinc  blende,  46. 
Zinc  bloom,  460,  618. 
Zincfahlerz,  86. 
Zinc  vitriol,  884. 
Zinc  ore,  Red,  110. 
Zinoite.  110. 
Zinconise.  460. 
Zinkarseniat,  418. 
ZinkblUthe,  460. 
Zinkenite,  74. 
Zinkglas,  818. 
Zinkkieselers,  818. 
Zinkoxyd.  110. 
Zinkphyllit,  409. 
Zinkspath.  447. 
Zinkvitriol,  884. 
Zinn,  19. 
Ziiinerz,  118. 
Zinnkies,  70. 
Zinnober,  48. 
Zinnstein,  118. 
Zinnwaldite,  227. 
Zippeite,  461. 
Zircon,  196. 
Zirconite,  196. 
Zoisite.  211.  206. 
Zolestein,  868. 
Zootinsalz,  v.  Nitratine^ 
Zorgite,  42. 
Zundererz,  76. 
Zurlite.  206. 
Zwieselite,  899. 
Zygadite,  264. 
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ERRATA  AND  ADDENDA. 

VOL.  L  p.  7,  add  after  L  1,  "Number  I,  being  the  first  part,  of  the  third  editioi 
of  Prof  a  U.  Shepard*8  Treatise  on  Mineralogy  (1862)." 
p.  76,  4th  L  fr.  top,  for  ma  tan  iZVh  read  ma=tan  ^Zy/^, 
p.  87,  17th  1,  fr.  top,  for  a  :  6=«in  ^  :  sin  r,  read'a  :  6==8in  r  :  sin  ^. 
p.  92,  8th  1,  fr.  top,  for  M<moelinie  System,  read  Monometrie  Syttem. 

VOL.  II.  p.  82,  in  t  270A,  for  the  lower  II  (to  right),  read  tT,  and  for  il,  belov  tbii. 
read  11 
p.  44,  under  Gmnauite,  add.  Streak  dark  gray, 
p.  80,  4th  L  £r.  top,  for  Antimoni6  read  Antinioine. 
p.  100,  8d  L  fr.  top,  dele  Chalooteichitk. 
p.  140.  in  f.  884,  It  should  be  It 
p.   168.  6th   L  fr.  bottom,  for  Columbates,  Niobates,   read   Tantalati? 

COLUMBATB. 

p.  166,  12th  L  fr.  bottom,  for  2t  read  21. 

p.  188,  17th  L  fr.  top,  in  part  of  edition,  for  1  :  ,  read  1  :  }. 

p.  242,  28d  L  fr.  top,  for  Sunadin,  read  Sanidin. 

p.  261,  in  f.  461,  for  ft,  read  tl. 

p.  809,  8d  L  fr.  bottom,  for  18,  read  118. 

p.  816,  under  Savite,  9  :  9  :  26 ;  2,  should  be  9  :  9  :  26  :  6  ;  and  9  :  9  :  25 

2,  should  be  9  :  9  :  26  :  8. 
p.  882,  17th  L  fr.  bottom,  dele  all  of  paragraph  after  "  silica.** 
p.  848,  To  description  of  Mosandrite,  add,  Occurs  with  Albite  and  viol< 

fluor  at  Brevig. 
p.  846,  To  Pyrochlore,  add.  Streak  liffht-brown  to  yellow, 
p.  861,  at  top,  for  Ck>lumbate,  read  liintalate. 
p.  418,  22d  L  fr.  top,  for  t2,  read  t^ 
p.  419,  12th  L  fr.  top,  for  t2,  read  t'S'. 
p.  448,  16th  L  fr.  top.  for  Eisenbluth,  read  EisenblQthe. 
p.  460.  12th  1.  fr.  bottom,  for  4  read  |. 

p.  462,  to  description  of  Manganocalcite,  add.  From  Schemnitz. 
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DBBOKUTIVJC  lHHEBAIiOGT. 


LANTHANITE,  JJaui     Carbonate  of  Cerium.    CarboeMne,  BetadmnL    O 
kohlensanres,  Ben.,  JUmtm, 

Trimetric.  /:7=93°  30'— 94°,  Blake.  In  thin  fou 
plates  or  minnte  tables,  with  beveled  edges,  as  in  the  annexe 
nres.    Also  fine  granular  or  earthy. 


602 
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H.=2-5— 3.      G.=2-666,  {i)  Blake.     Lustre  dull  or  j 

Color  grayish-white,  faint  pink,  or  yellowish. 

Cbrnj^Oft/iofi.— LaC4-8£[=La]ithaiia  62*94,  carbonic  acid  81-11,  waUi 
Analysis  by  J.  L.  Smitii,  of  American  specimen,  (Am.  J.  SeL,  {t}^  xri,  S30): 

La  (with  oz.didymimn)  54*90        C  22*68        ft  24H>9=101-S7. 

Blake  obtained,  ta  64*27,  64*98,  64*64.  C  19*18,  C+fi  (by  ign.)  46-07,  46-S 

Hisinger  found  in  a  Swedish  specimen,  probably  impnre,  1j^'!5'7,Q  10*S, 
whence  the  formula  La*  (J+S^L 

B.B.  infusible  ;  but  whitens  and  becomes  opaque,  silTery  and  brownis 
borax,  a  glass  slightly  bluish,  reddish,  or  amethystine  on  cooling;  w 
of  phosphorus,  a  glass  bluish  amethystine  while  hot,  red  cold,  the  bead  b 
opaque  when  but  slightly  hcatc*d  and  retaining  a  pink  color.  Efferreace 
acids.     In  a  matrass  affords  water. 

Found  coating  cerite  at  Bastniis,  Sweden ;  also  in  silnrian  limestone  n 
zinc  ores  of  the  Saucon  valley,  Lehigh  Co.,  Pa.,  in  masses  conaisting  of  ag| 
minute  tables. 


HYDROMAGNESITE,  KoMl.    Hydrocarbonate  of  Magnesia,   7»< 
terite,  in  part,  BiUiman. 

Monoclinic.  ^7=82^-83^  I:  7"=87°  > 
880  O  :  2i=137  ;a:b:c  =(nearly>>-4a 
1-0973.  Observed  planes  as  in  the  annexe 
tire.  22:-2a:(adj.)=U3ioto  US^tV: 
113i°  to  112°,  it :  -22  =105°.  Culminant 
between  edj^es  y,  y  (or  2f  :  2f)=94:°,  od^ 
edge  y  (or  ti :  2i)=133°.  Crystals  small 
ally  acicnlar  or  bladed,  and  tufted. 
amorphous,  or  as  chalky  crusts. 

H.  of  crystals  35.  G.=2-146— 2-18,  i 
and  Bnish.  Lustre  vitreous  to  silkj  oi 
pearly ;  also  earthy.  Color  and  streak  i 
IJrittle. 


HYDB0TT8   CARBONATES. 
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l-J^wnt^r  19'8=sl()0.  AnjiljsMi  1,  Wnlt^mbausen,  (K.  V.  Ac  H,  1827,  It):  3, 
^0t>«11,  (J,  f.  pr  dk  IT,  80) ;  )>,  i,  Smith  Jit:id  Brushy  of  cryitaJline  varktidf,  (Am.  J. 
ol  [-2],  XV,  214) : 


I*     I.  Hoboken, 


NegTojmote, 
Texju,  PiL.Wood'i  Mioa, 
**         Low's  Mbe, 


86^82  42<il  16'58  0*57     F«  0'27,  eftrthy  TnslUr  1-81» 

36*00  48*90  19'68  0*S«=100,  KoMl 

86-69  48-20  tO'48  —  Fe  and  Mn  tr=^9^2,  a  A  B. 

86^4  4230  20-10  "  "    lr,s=91>'14,      " 


B.B.  infonibU  ;  yields  moisture,  and  finally  becomes  pure  mugneeiiL 
mad  diwolTiw  in  acids. 

0<<eiirB  &t  Hrubscjhitx,  in  Moravia  in  serpcntiDe ;  in  Negroponte  near  Kumi  i  in 
the  Uaitod  8liit«e,  crTHtallixed  with  serpentine  and  brucite,  near  Texas,  Lancaster 
Co.,  Penn,,  at  Wood's  iitid  Low's  mines;  also  in  a  similar  way  at  Hoboken,  N*  J,, 
In  aetcular  crystala  like  natrolite;  at  the  latter  place  in  eartby  crusts.  The 
Bmoite  of  Uoboken  sometimes  changes  on  exposare  to  an  earthy  hydromagnesite. 

The  above  anffles  and  %ure  were  taken  by  the  aathor  from  a  crystal  one-fiftieth 
of  nn  inch  broad,  in  which  the  summit  planes  were  smooth  and  briDiaot,  the  pris- 
matic striated.  The  rhombic  prism  in  one  crystal  gave  the  angles  96*^  io'  and 
84**  60';  but  other  crystals  gave  different  results,  and  no  constaat  votne  waa 
obiAined.     The  species  is  isomorphous  with  WoUostonite,  (p.  166). 

The  LancaHente  of  Silliman,  (Am.  J.  ScL  [2],  ix,  226)%  is  ahowa  by  Simth  and 
Bmsh  to  be  a  mixture  of  Brncite  and  Hydromoguesite. 

HTnaoDOLoitiT*,    (Dolomite  sinter,  KoMi,  J,  pr.  Ch.  xxrrip  804,  Hydromo^o- 
Cftlcit,  Eamnu)    A  hydromagnesite  baring  part  of  the  magnesia  rei>1aeed  by  lime. 
ears  in  stnter-ljke  globular  or  stnlit^.' title  lua&acs  yellowish  and  white,  and  earthy. 
npoMtitm,  8[(Slg,  Ca)C4-fi]  fMg^,  Eamm,     Kol>elJ  obtained,  Lime  25*22,  mag- 
24*28*  carbonic  acja   SaiO,  water   17 '40:^100.      From  Somma,  in   isolated 

wn.  PetjEholdt  A  kind  of  bitter  spar  mixed  with  Bmcxte,  from  PredASio  in 
iSotittiernTyroL  H.=S  5.  a^2-634.   J.  Roth  obtained,  (X  1  pr.  Gfaem. liip  846) : 
0         6a        Ag    9e«ll        Bi         d 
L  27-45    88-68     23-27     2*88        8'28     lo*2«=H>0'67. 
2.  88*85     46-67     14*64  0*48  6-96=100. 

Analpie  U  corresponds  to  Oa  6-\-Ag^ ;  2.  to  ^tikC^^ti, 
Bracite  ooours  in  platee  in  the  Prodotziie,  and  hence  the  water. 
J*€nmU  of  HerroAnn  {H^ronickrlmagfutiie  of  Shepard)  is  a  carbonate  of  lime 
ad  magnesia,  containing  two  per  cent  or  leas  of  carbonate  of  nickel,  with  some 
f%XmT,  It  occurs  in  incrustations  having  a  snrfaoe  of  minute  aphenilea;  color  pal* 
en  to  whitish.  Hermann  obtained  0  44-64,  6a  20*10,  ftg  27 "02,  tix  1-26.  f'cO-70, 
,  0'40,  Xl  016,  fi  5 '84=  100.  Occurs  with  emerald  nickel,  into  which  it  gradu* 
s,  and  also  with  chromic  iron,  atTcjuis,  Lancaster  Co.|  Pa.  i  and  according  to  Mr. 
*  "e,  at  Swinaaeti  in  Unst,  Shetland. 


>ROOALCITE.     Hydrona  Carbonate  of  Lime,  Sch^ertTt  Ann.  der  Fh.  IL  Ch. 
Izriii,  88L     Hydrokonit,  JETdus. 

[In  amoll  rhombohedraJ  crystals,  and   funning  an  inorustation  on  wood  under 
»r, 

I  Ooimp*mH«in. — CaO-f  A^=^*r1>onate  of  lime  62*4,  and  water  47*6^    Ezpoaed  to 
I  alr«  the  water  poasea  off  and  it  becomes  anhydrous^    The  erystoU  contain  one 
>  cent,  of  organic  matter.    By  the  action  of  a1)eo]iite  aleohol,  it  loaea  two  eqniir- 
ftlenta  of  water, 

A  blue  limestone  from  Vesnrins  analyzed  by  Klaproth,  (Beit  ?,  91  ^  ti*s  the 
formula  •iCaUH-Ottfl*.  consisting  of  Lime  68-00,  earbonio  oeid  28-60,  water  11 W, 
•arthy  impuritiea  2^25^^*76. 
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LOHITE.   Greea  Carbonate  of  Copper. 

Groen.     Ailmf 

MonocUnic ;  C= 
Observed  planes  as 
sometimes  «i.  /: 
basal,  liiglJy  perfei 
tinct.  Twins:  plane 
massive  or  incrusti 
botryoidal,  or  stalac 
ent ;  often  delicati 
banded  in  color ;  fn 

mantine,  inclining ! 

often  silkj;  often  d 
flMen.  Streak  paler  green,  Translnc 
picture  subcouclioidal,  uneven. 

(hmpoHtion. — Ca^C+^^CJarbonic  ftdd  ID 
AjuIjb^z  h  Kliiprotli,  46«it  it,  287);  8,  ' 
FUUipt,  (Jour.  Royal  IobK  iv,  27«) : 

L     C  180  Cu70*5  fil 

a.         21'26  10-10  9^ 

8.         18-5  72-2  U'2 

B.B.  lik«  Azurit^ 

Oreen  inAla<!bite  usually  tccompAniefl  Ihe  oth< 
Are  quite  rare.  The  fibroui  Tamty  occun  ftb 
Frftuee,  in  tbe  old  mine  at  S&ndlod^,  id 
ftl  Sohwartz  in  the  Tyrol;  al«o  in  C^rnwa 
oooar  fti  Grimberg,  near  8iegen  in  Germany. 
Tagilalc,  b«toiigtug  to  M*  Demidoff,  a  bed  of  w 
mftliy  tons  nf  umTachiie;  one  nia^  measured  el 
QoeoTered  ecu  tain ed  at  least  half  a  niillioa  m 
lu&dMmie  masses  on  the  we&t  coast  of  Afric«J| 

KmI  speoimens  oceur  with  vitreous  copper fl^ 
nunee,  and  stiil  better  at  New  Bninswiet,  Ntw 
Taneytown,  Md«  east  of  the  Monocacev;  aUoi 
the  Blue  Ridg«,  in  Pennsylvnulai  nesr  Nicholsoi 
Gountyp  P<^nii.,  in  good  specimens;  at  the  Perk 
and  at  the  copper  minfs  of  Wisconsin  ;  at  Miner 

Green  mubichite  admits  of  a  high  poliahf  ai 
tablet,  an  tiff  boxes,  yases,  &c, 

MiBOMW*— Masai %'^  G.s=3«2.  Soft  Color  h 
gr«eQ  or  red.  from  mixture  with  tnalacbite  and 
choidal. 

Chmpotitiont  according  to  Thomson,  (Min.  l, 
eopper  60'75,  peroxyd  of  iron  (meehanically  i 
GiTee  no  water  in  a  glase  tube.  Occura  at  i^a 
pore  Eoalaobite. 

Li]ix-MAi.ACBm:.       (Kelk-malnvhit,   Zinehn) 

strueture  fibro^^  and  foliated. 

BL^^2-5-     Lu?tre  silky.     Color  Terdigris-gre« 
From  Ziocken's  triab  it  is  a  hydroui  carbona 

aad  anlphatc  of  !ime  and  iron.     From  Lauterbei 
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AZURITE,  ^noi    BIm  Copper. 
*sni 


Blue  Carbonate  of  Conner.     Blue  lfala«faHa. 
Chewy  Copper.    KapferlMOr,  W.    Chestylite,  B.  and  Jr.    Laenrite,  IMdL 


Monoclinic.     ^=87"  39';  I:  I=i 
r     *  :  c=1089  : 1 :  1181. 


O :  /=91o  48' 
€9  «=92"'  21'. 
O :  lt=132»  48'. 
<?:1=125''8'. 
(9:  2=1080  85'. 
<? :  -1=127°  28'. 
1  : 1  (front)=il6o  7'. 
-1:-1    "     =118°  16'. 
a  :  lt=:134<'  86'.     . 
ii  :  i»=115'*  Sy. 
Ii:l»(ba8.)=82''38'. 
2i:2»(ba8.)=:120O46'. 
t2 :  *2=1340  8'. 


82',  <?:li=188''41';«: 


tj  :  tl=121°  10'. 
t'l  :  t2=118'*  50'. 
ii  :  2t=153o  61'. 
m:  7=139'*  46' 
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Otoenred Planei.  Add^i, ^i,  Jt,  |t,  3i^ -^ 
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Fracture  conchai- 


Cleavage:  2%  rather  perfect;  u  less 
distinct,  /in  traces.  Also  massive  and 
presenting  imitative  shapes,  having  a 
columnar  composition;  also  dull  and 
earthy. 

n.=3-5— 4-25.  Q.=3-5— 3-831.  Lus- 
tre vitreous,  almost  adamantine.  Color 
yarions  shades  of  azure-blue,  passing 
into  Berlin-blue.  Streak  blue,  lighter 
than  the  color.  Transparent — subtranslucent 
dal.    Brittle. 

CVmpott/um.— 2CuC-hCh]fi[  [^Cu,  ^*Ol=Carbonic  acid  26*6.  protozyd  of6Mte 
M*S.  water  5-2.  Analyses:  1,  Phillipe,  (Jour.  Roy.  iDatitution,  iv,  276) ;  t,  vIb- 
quelin,  (Ann.  da  Mas.  xz,  1) : 

1.  Cheasy,    C  26-46  Cu  69*08  tL  6*46=100,  Phillipa. 

2.  "  26'0  68*6  6'6=VauqueIiD. 

In  a  matraas  yields  water  and  blackens.    KB.  on  charcoal  fuses,  and  aflbrdi  • 

J^obule  of  copj>er,  and  in  the  forceps  the  flame  ia  green.    Borax  is  colored  gNtii« 
t  diseoWee  with  effervescence  in  toe  acids,  and  also  in  ammonia. 
Azarite  occurs  in  splendid  crystallizations,  at  Cbessy,  near  Lyons,  whenea  it  da- 
rived  the  name  ChesMjf  Copper.     It  also  occurs  in  fine  crystals  in  Siberia;  at  "* 
dawa,  in  the  Bannat;  at  Wheal  Bnller,  near  Redruth,  in   Cornwall;  at  ] 
Oabello,  S.  A.;  also  in  small  quantities  at  Alston  Moor,  and  Wanlockhead,  dee. 
^  This  mineral  occurs  in  indifferent  specimens  at  the  Perkiomen  lead  mine,  t 
eiated  with  galena,  blende,  and  white  lead  ore;  also  near  I^icholson's  gap,  in  tM 
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Blue  Ridge,  Penn.,  and  near  Sing  Sing,  N.  Y. ;  ne«r  Kaw  Bnmrvielc, 
erystala  coating  red  shale  at  Cornwall,  Pa. 

yna^n  abundant,  azurite  is  a  valuable  ore  of  copper.  When  grovnd  to  a 
pable  powder,  it  forms  a  blue  paint  of  a  bright  tint ;  bat  it  ia  of  little  ti 
pigment,  on  account  of  its  liability  to  turn  green. 

Altkrkd  Forms. — ^Azurite  occurs  altered  to  MaUehito,  througli  tlie  ad( 
carbonic  acid. 

AURICHALCITE,  Bottger,  Pogg.  zlTiii,  496.     Green  Celamiae,  Pair 

In  aciciilar  crystals  forming  drosy  incrostations ;  also  col 
and  grannlar;  also  laminated. 
H.=2.     Lustre  pearly.     Color   verdigris-green.     Trans! 

OomponUon.—2iZn,  (>a)  0+8  (2n,  Ou)  H,  G.  Roae=Oxyd  of    copper  i9 

of  zinc  44*7,  carbonic  acid  16*2,  water  9*9.  Analyeea:   1,  2,  Bottger,  (loc. 

Connel:                                 «.               *.  • 

2n             Ou            Oa  0              fi[ 

1.  Altai,        46-889        S8192        M-066         9 -961  asl 00^067,  Bi 

2      "             46-620        28-867        16-077         9-93S=s  99*987,  B( 

8.  Matlock,    42-7            82*6           trace  27*6          =102-07,  Con 

B.B.  in  a  matrau  givee  out  water,  which  has  neither  eeid  nor  alkaline  i 
and  the  green  crystals  become  brownish-black.  In  the  outer  flame,  tl 
becomes  darker,  but  it  does  not  fuse ;  in  the  reduction  flame,  forma  a  slag 
melting,  yellow  while  hot,  and  white  on  cooling.  With  borax  and  aalt  of  ] 
rus,  intumesces  and  affords  a  green  glass.  With  equal  qnantitiea  of  soda  ai 
becomes  reduced,  affording  a  globme  of  copper  in  a  slag  of  sine  oxyd.  S< 
muriatic  acid  with  effervescence. 

Aurichalcite  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  ii 
ciated  with  calc  spar  and  brown  iron  ore,  sometimes  forming  a  draay  eoTeri 
these  minerals;  also  near  Kteopinski,  (Patrin's  green  calamine),  id  cari 
Retzbanya  in  Hungary;  also  at  Matlock,  in  Derbyshire,  of  a  pale-irre« 
laminated  structure  and  pearly  lustre,  and  at  Roughten-Gill  in  ConiDerland. 

BURATITE,  Delete,  Ann.  Ch.  Phya  8d  ser.  xviii,  478, 

In  radiated  acicular  crystals  or  plumose  aggregations.  Color  rerdicr 
G.=3-82. 

Composition. — (^iin+lCu-f  iOa)'C+fl.  Perhaps  a  mechanical  mixture, 
being  carbonate  of  lime.     Analysis  by  Delesse,  (loc.  cit.) : 

C  21-46,         2n  82-02,         Cu  29-46,         Ca  8*62,         fi  8"46=li>i>. 

Associated  with  calamine  at  Loktefskoi  in  the  Altai  Mountains ;  said 
also  at  Chessy,  near  Lyons;  at  Campiglia  in  Tuscany ;  Fremont  in  Tvrol. 
related  to  aurichalcite  and  probably  the  same  species.  The  Cheaay  ore 
0  i9'88,2u  41-19,  Cu  29,  <3a  2-16,  fl  7-62=99-86. 

ZINC  BLOOM,  Smitheon,    Dicarbonate  of  Zinc     Zinooniae,  Be%uL     Zin 

Earthy  incrustations,  and  reniform. 

II. =2— 2-5.  G.=3-58— 3;6.  Lustre  dull.  Color  \i-hite 
ish  or  yellowish.     Streak  shining.     Opaque. 

Composition. — 2n*0+8fi  or  !2n  C+Zn*  tt"=Carbonic  acid  12*89,  oxv^ 
71-28,  water  16-83.  Analysis  by  Smithson,  (loc  cit),  0  18*60,  Zn  69-S8  'tl 
97-99. 
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EMERALD  NICKEL,  SUiiman,  Jt, 

Incnisting,  and  often  small  stalactitic  or  minute  manmiillary, 
ad  sooietiiries  appearing  prismatic  with  rounded  eummits.    Also 

sive,  compact. 
H.=:3— 3  25.     G.=2'57— 2  C^3.     Lustre   vitreous.     Color  em- 
Braid-green;  streak  paler.    Transparent — translucent.     Brittle. 

CWn/wttfiow.— :^i'  G-(-6^(or  ^i  0+2^1  fir*)=Cftrboiiie  acid  Heft,  oxjd  of  Dickdl 
^9*721  water  28*32;  often  containing  rnagneeiti  in  place  of  part  of  the  oxjd  of  nkkeL 
'^ttalyMi:  1.  B.  Silliman,  Jr,,(AiiL  J,  HcL  [2],  ti,  248);  2,  South  and  BruBh,  (ib* 
^i,  52 ) : 

L  l^i  68-811,  C 11-691,  6  29*498. 

2.  66-82  11-68  29*87.  Sg  IHSB. 

Id  a  matrais  jrielda  water,  and  loaei  color.  With  borax  afford*  a  transparent 
sad  of  a  durk  yellow  i^t  reddiab  color  when  hot,  and  nearly  eolorlet»  when  col*]. 
\  the  inner  flame  the  bead  is  gray  from  the  presence  of  parti clet  of  metallic  nickeL 
latolTea  easily  with  efferTeBcence  in  heated  dilute  muriaiie  acid. 
Oeoun  OQ  chromic  iron  at  Texas,  Lanoaater  Co.^  Pa.,  aaaociated  with  serpentine ; 
y  AS  Swinaneaa  in  Unst,  Shetland. 

REMINGTOiaTE  J,  C,  Booth,  Am,  J.  Sol  [2],  »t,  48, 

A  rose-colored  incrustationj  softy  and  earthy ;  opaque.  Streak 
Dale  ro8e*colored, 

CompontioH, — A  hydrous  carbonate  of  cobalt,  but  precise  compoeitiOQ  not  aaeer- 
tained.  DiBiolres  in  muriatic  acid  with  a  ftligbt  efferveaeenee,  making  a  green 
aolution,  the  oolor  due  to  iron.     Cobalt  reaction  with  borax. 

Occurs  as  a  coating  on  thin  Teina  of  8erp<'ntine,  which  traTene  honbleode  and 
pidote,  at  a  copper  mine  near  Finksbnrg^  CarroU  Co.,  Maryland. 

ZIFPEITE.     Uranochre.     UranblQthe.     Uraeoniae,  BtwL 

Earthy  and  pulverulent.  Color  sulphur-yellow,  citron-yellow  to 
[>rownisli  or  redtlish-yellow.     Opaque. 

C«wi^o*i<wm. ^Probably  0  with  water  and  eome  carbonic  acid     It  dissolves  in 
"^,  yielding  a  yellow  solution,  which  affords  a  brown  precipitate  with  pmasiate 
'  ksL      Heated  ffcntly  it  becomes  orange^yellow^      In  the  redneing  flame 
_  i  U>  green,  but  does  not  fuse. 
Accompanies  pitch  blonde  in  Cornwall,  at  Joachimstahl  in  Bohemia,  and  at  8ym- 
Ikorien  in  France.     At  the  Callin^ton  tin  mine.  Cornwall,  it  haa  been  observed 
masses  of  considerable  size,  which  were  said  to  be  quite  fre«  from  carbonic  acid. 
It  i^  found  sparingly  with  colnmhite  and  uranite  at  the  feldspar  quarry'  near  Middle- 
II.  CX 


LIEBIGITE,  /.  L.  Smith,  Am.  J.  Sol  [2],  v,  386.  and  xi,  269. 

Id  mamniillary  concrotiona,  or  thin  coatings :  cleavage  apparent 
one  direction. 

H,=2^ — 2'5.  Lustre  of  fracture  vitreous.  Color  beautiful  ap- 
^le-green.     Transparent. 

OomponiuM. — M-f-CttC-K*20lt=rCftrbonic  acid  11*1,  oxyd  of  uranium  S6  3.  lime 
•I.  wat^  U6\  or  2  CaCH-^C+:^eH.  Ramm.  =C  9-02,^  89  12,  Ca  7'67,  U  44'19 
slOO.    Analysis  by  J.  U  Smith,  (loc  cit) : 

9  ae^,  Oa  8-0  0  \q%  H  €6-%. 
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»^M:  ttftTMiiitfbfe  (if  ;f»e  4>''S1^=4>I'W';  Hid 

«f  tl«t  Iaktuv,  vu  4Tiii  tif  lilt  j«r«er.  T^BE-  ^n^r,  142^ 

At  Crrrivrc.  itfuff  MidkkMik.  xl  ]>gViAL'fc. 
«r  tbr«%  ii*di»«i  Wnf :  T«ri-  rK«  sx  Cors' 
»Mr  £301:  iL  SMrtjjoid.    Sonkt  criiR*j»  TveeBtSr 

tMDL  tC^  IVflL-tT  pOriBbdi  flfcflrfil^ 
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\TL  OXALATES. 

WEZWELUTE,  B,  ^md  M.    Oxalate  of  Lhne,  A  T.  Brmke,  TUL  If^  i 

««  MOToclinic.     (7=72*  41',  / :  7=100°  3 

li=127<^  2o;a:b:  c=l-5745  :  1 :  11499 
serred  planeg  as  in  the  amiexed  figure.  I 
lOSo  14',  O  :  lt=10y>  28',  O  :  -i=141o  ( 
tt=129'  42'.  QeaTace  pandlel  with  C 
perfect  parallel  with  /^ana  the  longer  dia 
All  the  planes  bright  except  /and  -J,  whi 
vertically  striated.  Twins:  composition  f: 
^  /  IL=2"o — 2-75.  Lustre  like  siUDhate  ol 
^1'/      Very  brittle.     Fracture  conchoidaL 

T}ii«  B;>«*ciefl,  an  Oxalate  of  lime,  was  obaerred  bj  Brooke   in  crr-stalB 
tenth  to  a  fourth  of  an  inch  broad  on  calc  spar;  the  locality  of  the  apar'ia  not 

OXALITK,  I/aus.     Oxalate  of  Iron.     Hamboldtine,  Mariano  de  Bipero,  Ani 
et  de  Ph.  xviii,  207.     Eiaen-reain,  BreitkaupL 

In  capillary  forms ;  also  botryoidal  and  in  plates,  or  ei 
structure  fibrous  or  compact 

n.=2.a  =  213— 2-489.      Dull  or  slightly  resinous, 
vellow.     Fracture  uneven,  earthy.     Acquires  negative  elec 
by  friction,  when  insulated. 

-100.     Analysis  by  RammeUberg,  (fogg.  xWi,  288): 

^e4118,  Oxalic  acid  42-40,  Oo««)  16-47=1  Oa 

tha  Iron  ii  all  protoxyd.    ^^*^>  ^•^  co'^firm*^  ^«  ^o™er  analyws  and  aho 
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Blackens  in  the  damt  of  a  candle,  and  becomes  attractable  hy  the  maffnet  B.K 
on  charcoal  yields  a  Tegetable  odor,  and  is  decomposed,  becoming  at  first  yellow, 
then  black,  and  finally  red. 

It  occurs  at  Kolosoruk,  in  Bohemia,  and  in  the  opinion  of  Riycro,  has  resulted 
from  the  decomposition  of  succulent  plants ;  also  in  brown  coal  at  Gross- Almerode, 
in  Hessia ;  and  according  to  T.  S.  Hunt,  at  C.  Ipperwash,  Canada,  in  shales ;  soft, 
earthy,  sulphur  yellow,  (Logan's  Report,  I860). 

CONISTONITE,  JL  P.  Oreg,  Jr,,  Am.  J.  Sci.  [2],  xvu,  888,  440,  1854. 

Triniotric.  Observed  angles,  (Greg):  /:  7=97®  5',  11 :  11  (top) 
=86^  30',  li :  11  (top)=96^50',  /:  U=117°  30',  U  :  H=12r  &. 
Faces  /  brightest    Cleavage  none. 

II. =2.  G.=2-052.  Lustre  vitreous.  Colorless.  Transparent 
to  translucent  Slightly  sectile.  Fracture  small  conchoidal,  un- 
even. 

CompatUion. — CaS+7fi[,  M.  F.  Heddle,  who  obtained  in  his  analysis,  Oicalio  add 
28-017,  lime  21-066,  soda  and  magnesia  0*822,  water  49'166^9*049. 

Soluble  without  efferTescence  m  muriatic  or  nitric  acid.  Heated  gives  off  wa- 
ter and  carbonic  ozyd,  and  is  converted  into  a  carbonate,  and  then  effervesees  with 
acids. 

From  the  copper  mine  near  Goniston  in  Cumberland.  Largest  crrstals  not  more 
than  one-eightn  of  an  inch  across,  and  in  general  form  not  unlike  the  double  four- 
aided  crystals  of  Edingtonite. 

TUIERSOHITE,  Liehiff,  Ann.  d.  Ch.  u.  Fhann.  IzzztI.  118,  April,  1858. 

An  oxalate  of  lime,  occurring  as  a  grayish,  warty,  and  somewhat  opaline  incmstp 
ation,  about  a  line  thick,  on  the  marble  of  the  Parthenon,  Athens.  A  complete 
Analyuis  has  not  yet  been  made.  Its  origin  is  attributed  to  the  action  of  some  kind 
of  vegetation  on  the  marble.    It  is  probably  identical  with  whewellite. 
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liUitt«d  in   Mie  TaiiniiUeturc  of  «  ^'Arni^li,  nnJ  for  obtaining  «uodtiio  add  und 
il  of  smber,  which  it  «lforJ:»  nt  n  low  temperature. 


COFALtXE,  Maummanin.     Fossil  CopAl,  Highgiite  Rcsiii,  Aikin,  Jain&9<m, 

Like  tho  resin  Copal  in  harflness,  color,  lustre,  transparency, 
ind  difficult  solubility  in  alcohoL  Emits  a  resinous  odor  when 
jroken. 

Oompa§Uum.—C**Jl'*0,     AnftlysU  by  Johnclon,  (Phil  Mag.  xiv,  87,  1889): 

CkrboQ  85-iOS,        Hjclrogei)  U-787,        Oxygon  8-««9,        A»h<f«  oa»6— 100. 
rolmlilirei  in  tho  air  by  a  gentle  lieat,  ami  biirna  easily  with  a  yellow  flame  tad 
meh  amoka    Slightly  acted  upon  by  al<^ohol 

€k»mes  from  tho  bloe  clay  ofHigligato  Hill,  near  London,  from  whence  it  ii  call' 
I  Higbgate  reain. 

Another  re^in,  retembllog  the  fossil  co|>aI  in  <3xt#riial  appGaraTtee»ha«  b«en  ezam^ 
ined  by  Johnston,  and  found  to  consiet  of  CarWn  B5'1^S,  hydrogen  10'85S,  ashea 
S'25«^1J'242,  or  De&rly  C*H*,  It  oecnrs  in  the  form  of  flattened  drop«  orcoatiuca 
OB  ealc  spar,  on  the  walls  of  a  dyke  of  trap,  at  th«old  lead  mine  in  Xorthumb«rlaDd» 
aftllid  Settling  3tone$.  Color  pale  yollow  to  deep  red,  with  a  pale  greea  opaloi' 
e0De«.  (J.=MO— 1*54.  H«rd»  but  brittle.  I>o4m  not  raelt  at  40*»**  P..  but  burnt 
in  the  flame  of  a  candle  with  an  euipyreumatio  odor.  Inaoluble  in  watar  and  ii«Ar< 
I J  »o  tn  mkohoL 

A  \m\9  bonevyellow  resin  from  the  Kaat  Indie?,  is  describe*!  bv  Kengott,  (Miu* 
Unlers.  ii,  ei/lfi3).  H.='i.  Streuk  white.  0.=li)53.  Heated.*  funea  to  a  clear 
0Qidf  btirnd  with  a  r<-'llovr  li^ht  and  arvtnatio  smell,  and  is  consumed  without  reai- 
do^  But  little  soluble  in  alcohol,  nnd  larj^ely  in  concentrated  sulphuric  aeid.  Du- 
flo«  found  it  to  contain  C  86 '7  S*  H  ll^fiO,  U  2*77=100,  or  near  the  Highgate  reain. 


MIDDLETONITE.  /,  K  W,  Johnttan,  Pliil  Mag.  xii,  261.  18S8. 

Ill  roiiniled  masses,  seldom  larger  than  a  pea,  or  in  layers  a  six* 

teenth  of  an  inch  or  le^s  in  thicknes^s  between  layers  of  coal. 

Brittle.     G,  =  1*0.     Ln^^tre  resinons.     0>W  reddish-brown  by 

^  reflected  h*ght,  and  deep  red  by  transniittetl ;  powder  light-brown. 

■  Transparent  in  sniall  fragments.     No  ta^te  or  snielh     Blackens  on 

^L  exposure. 

^m  rr/mp^tlio«.— C*H*+HO;  Carbon  86*497.  hydrogen  8-007,  oxTgvn  6-668=s 
^■lOo-OOT.  Johnston.  Not  alteretl  at  40<J^  F.,  (310^  d);  on  a  red  cindeV,  burni  like 
^Kyesin.  Boiled  in  alcohol,  ether,  or  oil  of  turpentine,  the  liquid  bocotnea  yellow, 
^Hl^qt  dissolves  only  a  mere  trace  of  the  re«in.  Softens  and  melts  in  Itoiling  nitrie 
^Vftctld^  with  the  emission  of  red  fumes;  a  brown  flocky  precipitate  falls  on  cooling, 
^^fkifluble  in  cold  concentrated  sulphuric  acid. 

Occurt  almnt  the  middle  of  the  main  eoal  o^  Haigh  Moor  seam*  at  the  Middleton 
collieries,  near  Leeds;  also  at  XewcBfitle. 


IRETTNITE.     Retin asphalt nm,  HntckeH,  PhIL  Tninft.  ISOi. 
Occurs  in  ronndis^h  rnai^es. 
i  IL  =  1 — 2-.5.     ( T.==  11:^5,  Hatch t'tt.     Lmtre  often  earthy  exter- 

nally, but  slightly  resincnis  in  the  fractwre,     0>lor  b*g1it  yellowish* 
I       brown,  Koinetiruc^  green,  yellow,  red  or  striped.     Siditninsparent 
— Opaque.     Fracture  concboidaL     C)ftt»n  flexible  and  elastic,  when 
first  dug  up ;  but  it  Irw^es  this  pmperty  on  exjxi^ure. 
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€hmpoiition,^AccoTdmg  to  Hotclictt,  (Phil.  Ti*ftnB,  1804,  p»  404) : 
VegetiiWe  resin  66,  Bitumen  41,  Earthy  matter  S= 

Johnston,  After  drying  it  nt  S(K)^  R,  obtained,  (FhiL  Mag.  xii,  5$0,  181 
tolubt«  in  alcohol  60 '32,  iQaolubtta  orgoDic  tnattei*  27 '4$,  white  aah  IS'W 
tnki?^  firo  in  a  candle,  and  buniA  with  li  bright  flaioe  and  fragrant  odo^f 
lubU^  matter,  heated  iu  a  inbe,  blackens  and  ^ros  off  an  empjrreuixiaili^ 
red  heflt,  it  burns.     The  whole  ja  soluble  in  alcohol,  eiccepting  an  nnetaM 

Ttiid  species  was  first  obserred  near  Devonshire,  by  Dr.  Ml  Ilea,  aocoi 
Bovoy  I'oaU  A  specimen  from  Cape  Sable,  U.  S.,  afforded  Tix>Q«t  65#M 
hie  if)  alcohol,  and  42 1  part^  ifisolnble  with  1^  per  coot,  of  alumina ^B 
iron  as  an  t\»h,  ^ 

A  rotinko  from  Halle  afforded   Bucholj^  (Sehweig.  J»  i,  S90),  91  pmriM 
aloobol,  and  9  parts  insoluble. 

SCLERETIinTE,  /.  W.  Mallei,  (Phil  Mag.  [4],  4,  2S1). 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  \ 
nut. 
11,^3,    G.i^l'136.    Translucent  in  thin  spliiitere, 

but  by  tranatnitted  light  reddish-brown ;  Btreak  cinnamd 
Lustre  between  vitreous  and  resinous,  rather  briUiaiil*  j 
fracture  conchoidal. 

CompontUm. — Analyses  by  J.  W.  Mallet,  (loc.  ciL) 

Carbon         Hydrogen         OxygeD 
L  U'14  8-86  10^2  S^fiS 

2.  11-U  »"06  10-12  3-6$ 

Affords  therntio  C*'H^O=Carboii  Y7^.  hydro(E:en  8*^9,  oxygen  101 
Taktnpf  the  niimljer  of  atoms  i>f  carbon  at  40,  whi^^li  exieta  in  »o  man] 
formula  becomes  C**H*'0*.     It  is  nearest  in  composition  to  amb«r»  wid 

Heated  in  platinum  foil,  it  swells  up,  bums  like  pitch,  with  a  dia 
pyreumatic  smell,  and  a  smoky  flame,  leaving  a  eonl  rather  difficult  1ft  | 
tinally  a  little  gray  aah.  In  a  i^la^s  tube,  yields  a  yellowish  brown  oily  p 
a  tiaU£Leoua  cmpyretimatic  odor.  Insoluble  in  water,  iik'ohol,  ether,  cai 
earbotiwU^d  ulkafies  or  dilute  acids ;  and  evi^n  strong  nitric  acid  acta  alowV 

From  the  eoul  measures  of  Wigan,  England. 
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(lUYAQUILIJTE,  Johnston,  Phil  Mag  liii,  188«,  »t^ 

Amorphous. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  jmwtier! 
1'092.     Color  pale  yellow.     Luti^tre  not  resinous,  or  imperft- 

Compo4tition.^€^B"0* ;  Carbon  16-666,  hvdtMMn   8'174.   oxygen    l«i 
Johitatun.     81i|^htly  soluble  in  water,  and  largalv  in  aleohol,  forviuig 
solution^  which  la  id  tensely  bitter.     Begins  to  melt  at  167°*  F.,  but  dots 
easily  till   near  HVZ°.     As  it  eools,  becomes  viscid,  and  may  be   drawn^ 
tenacious  threads.     Soluble  in  cold  sulphuric  aeid,  forming  a  daric 
solntion.     A  few  drops  of  ammonia  put  into  the  aleoholio  foltttion,  dark 
and  finally  chang^e  it  to  a  dark  brownish -red. 

It  18  mid  to  ftirm  an  extensile  deposit  near  Guyaquil  in  SoDth  Aiii« 
The  Bertnfjeliie  of  Prot  Johnston  is  near  Guyaquillite.  Aoalyaia: 
9-1  »8,  O  18"380=::C'*H"O*  Forms  a  bitter  eolnUon  with  cold  aleolkot 
ration  the  resin  obtained  has  a  dear  red  color,  and  remains  soft  a&d  tIm 
ordinarv  temperature.  Fra^ttire  and  lustre  resin oua  Colofr  dark  Ui<|H 
tinge  of  j^reeii.  Powder  yellow.  Odur  n?M nous,  disagreeable.  Taste  a^| 
It  is  said  to  forni  a  lake  Itke  that  of  Trinidad,  in  the  proTinee  of  St.  JuJH 
gel  A,  about  one  hundred  miles  from  Arica,  Pern,  and  is  used  at  AricA  1^ 
boats  and  ressehk 
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PIAUZFTE,  Haidingtr,  Pogg.  Ana.  btii,  276. 

An  earthy  resin  of  a  brownisli-black  color,  occurring  m&flrive. 
^Ireak  yellowish-brown. 

Fiues  at  !tl5^  C  (flOO^  F),  And  bums  with  au  Rronaatic  o^or  and  muoh  smolcft, 
l#tTinf^  5*^*4}  p«r  e<«nt  of  ash.  Bofnblo  in  «tlier  and  enuistic  pota«h.  also  largely  in 
mbtolute  Alcohol  Hoatcd  in  a  glaM  tube  a  jcllowiBli  oilj  fluid  !■  diJiiUed,  baTing 
aa  a«id  reaction. 

Prom  brown  coal  at  Pitiiui«  near  KeuBtadt  in  Camiola. 

WALCHOWITE.  Hmdinftr. 

In  yellow  translucent  masses  often  stripeil  with  brown.     LiiatM 
resinoii!*.     Fracture  conchoidaL     Trnnslnrent  to  opaque. 
H,  =  I  '5—2.     G. = 1  *\}—l  'OfJO ;  an  oimque  variety  1  Mj35. 

€omponUon.^C^WO,  S*brotler»  or  :iC*H'+0»  RaDini.«80-41  C,  lO^fiftll,  8*98  O. 
FoAet  to  a  y  tdlow  oil  at  250*  C.^  and  bnrns  readily :  beroniea  traoeparont  nnd  elaitio 
mX  140°  C.  Forms  a  dnrk  browu  sotution  in  sutphnric  acid;  slightly  soltibU  in 
eth«r. 

In  brown  eoal  «1  Walebow,  and  formerly  calkd  Hetinite.  Doiuaingault  fbtind  ft 
aunilar  min^m!  neur  BueuraDmngti  in  New  Grenada. 


BITDlfEN'.    AiipliAltnm.    Petroleum.    Minera]  Pitch,    B^rgpoob.    Bergtbeer,  ffau4. 
Mineral  Oil.    Naphtha.    Erdol.    StHinul.    Maltha,    deiiaeit  Oil    Na[»htc«  Bevd 

Bitumen  inclniles  several  distinct  species,  the  two  pn3niinent 
of  which  are  Naphtha  and  Agphaltum. 

KArrmiA,  (Steinol), — Liquid  and  eolorleM  when  pare,  with  a  bitaniibout  oilor. 
G_^!r7 — »)'»4.  Cotf%p<t»itiutK — C*  H'.  In  nature  ofieii  cotnbinad  witb  asphaUuro, 
and  containing  also  parriLfilne  and  other  tubatancaa. 

A<irBALTUM- — Solid  ;  black  aitd  l»rowni#h-b!aek,  with  a  conehoidal  brilliant  frao- 
tore.  G.sEl — l*'l.  Odor  bit u mill oa».  Fua^  at  lOo^  C.»  and  bum »  with  a  bright 
llAma.  An  uphnltiim  from  the  inland  of  Brnz/Ji,  Dnlnmtia,  con^ifta,  according  to 
K^rtten,  (J.  f,  pr.  Cheni.  mtir,  27  U»  of  |wtrnleiic  (%'olatile  oil)  5  U.  brown  rcwin 
■oluble  in  ether  200,  aiphnltime  (bicnnien  inaolubla  in  alcohol  and  elhar)  14%  yel- 
low reaiu  aohible  in  ah'ohol  l-OrrloOH) 

There  are  also  earthy  varieties,  called  tarthy  and  «/d^py  mineral  pitch.  Pett^ 
leum  it  a  dark  colore<l  fluid  variety,  containing  much  nnphtha.  Malthn  or  Mitural 
tar  is  a  more  viscid  variety. 

Anphaltura  is  abnndflnt  on  the  ^liorcs  of  ibo  Dead  Sea.  It  occtir*  also  in  reni* 
form  atalactitie  inas«e<!  at  Matlock  in  Uerbvihirc;  in  granite,  with  qnartx  and  flnor, 
at  Poldice,  in  Cornwall;  in  cavities  of  c4iAleedon3*  and  catc  apar,  in  Kumta,  and 
other  places.  Naphtha  iesues  from  the  earth  in  large  quantitit<«  in  Persia  and  the 
I'ntifjiii  empire;  at  Rangoon  there  are  iif»ward«  of  five  hundrnd  naphtha  welU, 
u'li'ti  iifford  aimiially  4ri,iX)U  hhd*.  A  retnarkatdo  lake  of  bitumen  occurs  on 
1 1  iiiidad,  which  is  one  and  a  half  niik^  in  circumference.  The  liitimicn  t«  eoltd  and 
.  ..1-j  itt'ttr  the  fthorea,  but  ^lulualty  in  create «  in  icmporatnre  and  softnc<«  townrdu 
tiu"  centre,  where  it  is  boiling.  I'hc  AolidiHed  bitumen  apmart  as  if  it  liad  cooled 
A«  rhe  iorfnco  boiled  in  largo  bubblen.  Tlie  aaceut  to  the  hike  from  the  tea^  a  dii- 
t^iiire  of  thre<j  quarter*  of  a  mile,  i«  covered  with  a  hardened  pilch,  on  which  Ircea 
and  vcgetableft  flouriah,  and  abont  Point  La  Braye  th«  nin«9c«  of  pitch  look  like 
black  roeka  among  the  foliage.  The  lake  ia  underlaid  by  a  bed  ol  mineral  coal« 
(Mao  rota). 
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BREWSTOLINE. 

Flnid.  Coliirless.  Transparent.  Kxpan^ls  one-fourth  its  size  by 
an  increment  of  3ii^  F.,  or  is  nearly  32  times  more  expansible 
than  water,  bv  an  increment  of  3' »^* of  heat  at  the  temr>erature 
of50^ 

Ocean  in  mioYite  cftTities  in  crvataU  of  topai,  chiysoberrl,  ouftrtz  cryatftlt  from 
QiMbee,  and  ftmethyst  from  Silf«ria,  where  it  wu  detected  by  Sir  DaTid'Brewiter. 

"We  hftve  thoutrht  proper  to  recognize  this  fluid  among  mineraU  and  name  it.  al- 
tkoQirli  yet  irop«rfe«:tly  de«cribeil.  The  fluid  ezpanda  with  tht?  heat  of  the  hand. 
Its  refractive  power  id  \ta*  than  that  of  wat«r.  It  waa  #«imetinie»  indurate«l  in  the 
esTitv  like  a  retain.  On  eX{iOAiire.  the  flaiil  uiiderifoei  ouick  mutiuni  and  chan^et, 
md  Dually  Uav^ii  a  rcaiilue  uf  miniite  particli^,  wliich  from  thv  moiitture  of  the 
kaad  alone,  §u<MvnIv  b«came  fluid  airain,  and  eztende<l  and  oontrartetl  aa  before. 
Thia  wai  in<ietinitely  repeated.  The  re^i'lue  id  Tulatilized  by  heat,  and  di>- 
■oItm  in  the  acida  without  elferveatrenre. 

Cetftolixs. — Aaeronc/flaid  waa  al.40  diAtininiidheil  in  the  »ame  crystal*  that  con- 
teined  the  preoinlinff.  and  often  in  the  »am«  L'avitien  ;  yet  they  w«re  not  niisicible, 
■nd  remaine*!  di-timrt.  On  expi'>sTin.'  it  hard*:nA  i^pevdily  into  a  yellow iah  tranipar- 
«Bt  resin-likt*  suK^tanre.  not  Tolatllizable  bv  h^at.  nor  a^jluble  in  wat«r  or  alcohol, 
bat  rapidly  dissolving  with  «-tf«;rve««'enr<;  m  sulphuric  acida.  Nitric  and  muriatic 
acids  alsodiMolw  it.  Refraction  imlex  nearlv  that  of  wat*fr.  [See  fuither  Edin- 
burgh Royal  Truni.  voL  z;  aI«o  Am.  J.  .S.'L  zfi,  214,  1827]. 

ELATERFTK,  Hamsmann.     Mineral  Caout<>honc.     Elastic  bitumen.     Elastisches 

Erdharz.     liituine  elasti^ne. 

In  s*»ft  tlexible  masse*!. 

G.=n-rM »:,:>_! -i^^r^,  the  Derl.y-liire  variety.  Lustre  rfc-inous. 
Color  black i>h-browiu  of  vari<»iH  ^hu<le?f.  Suljtran>Iiicent ;  nime- 
times  presents  a  brilliant  dark  orange- re<l  c«»lor  by  transmitted 
light.     Flexible  or  elastic. 

Compo9itii>n. — .\naly9*f^  by  .Johnston,  riJrcw«t.  J,  xiii,  -j*,  l-^.f*} : 
Carlion,         ^^^414  >«4-.';W  83071 

Hydroifen,    IS-J-SsO^i-TST  12-.>7«=9«-.>«l  li  .7:i.',=:0»V2  A 

■howinir  that  it  is  probably  allied  to  oz^M^erite  and  hatch^ttine.  M.  Hrnrv  f  Ann. 
d«B  BL  vii.  'It^'i,  found  I'.^-TS  to  Url**  p^r  '^^nt.  of  ozyir*-n  in  hi*  analv««^.  an^l  the  ''on- 
■tant  loss  in  Jidm^ton'a  issiinp^^ed  by  him  f-  hav*?  I««^n  ozyif«;n.  tak^.^*  flre  reailily, 
•nd  bums  witha  lively  yellow  flsrr;^.  in\iute  013:  a  bifiinr.inoi:'^  n*lor. 

This  spe«;iefl  was  fir^t  o>j«erve*]  in  I^-rby^hiri-.  st  rh^  forvako-n  I«tad  njin*-  of  f)di», 
by  Dr.  Li«t«r.  in  1»57J.  who  •^al!^!  it  a  '»«ibr*-rrar.«!-an  fur.iri!*.  In  17'.»7,  it  wim  m- 
eorately  de^ribti^l  by  H.t*.h-fr,  in  tbe  I.ir.r.^.in  T.-an-a.rii.r.«,  iv,  1 1»1.  It  liim  aiMt  r 
been  found  in  a  coal  mine  at  Montr*rlaiji,  at  tii*-  •I'ji'h  *»( 'iZ**  ff*:t\  aurl  imi  imiIiu^  Io 
HMumann.  dlandbui^h.  iii.  273 r  it  r^'r-nr*  at  N-rifT-hare!  ar.'I  on  thi^  jmIhihI  of  /tmir 
Aaimilar  material  ha^  >«<en  n-.^t  with  at  Woo«ibiiry,  i.t. 

.SC'HEEREKITE.  Str-^eyr. 

Monoclinic.  In  I'-^^-f-Iv  aiTfrr^^-iravii  ••ry-talliiH'  i/iiiinn  mihI  lidif«  . 
flko  in  minute  acirnUr  *i7>ral-,  ii»-p-:''fi|  in  -mull  nn  Hii*  i ,|| 

Soft.       G.^'»"»/.'*.   ir^^'^i*''^*   I'r::.rr:l'.        Lu-tri*     JM-Illh    "l     li-rinniiH  . 

feebly  «hiniri;f.     O  !"r  v.ii  ;*'-':  ■  r  jtm..      M-nr  fi  Iit  iniii.-lnf  t.i.i 
Easily  frangible.     Ta-rel*r-.      Ir*  -l  r-u-.      1*'a'\   iimI^mu;       ai 
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Oompontion, — Aecording  to  Johotton,  (FhiL  Mag.  ziif  SS8), 
bydrogen  14*624=100 -fiM.  MelU  »t  116^  F.,  (46o  C.)  Heated  eM 
over  withoat  ch&nge.  Spftringlj  diasolvM  in  bolliiig  aleoliol,  mmd  preetp 
on  cooLiog.  Culd  ether  diuolve«  a  Boiall  quantity,  and  hot  ether  iBors  u 
•olaiioQ  on  cooling  coagulates  into  ft  maam  of  nunut^lj  p«arlj  fibroid  fran 
ether  maj  be  seoftrftted  by  agitatioD  or  eompreseioii. 

Ooeium  with  Uie  iron  orefl  of  the  coal  meajiurM  tn  OlAEnarguifthire ;  m 
dtiia  HoraTift  ;  H.^1 ;  G.=0'8^3,  Patera.  A  TftHety  from  Loeh  Pjnei 
KTf^  taee  at  117 '^^  ¥„  (47^  a)  Another  allied  mineral  Cran  MflETthjr  Ti 
at  170«  F.,  (76°  6.  C)  — 


OZOCERITE.     OBokeHt.     Erdwaeha, 

Like  a  resiiions  wax  in  consistency  and  translacencj 
sometimes  foliated.      Color  brown  or  brown i^h-yelloij 
mitted  light ;  leek-^een  bv  reflected  ligbt.     Odor  pi 
malic.     L^,=0'94-A>'97. 

C7bmpon^i<m,<^ According  to  Magnus^  Ann.  d.  Oh.  et  ^  Pk.  W); 
UniT.  1U6),  and  JohoBtoD,  (Phil.  Mag.  xii,  S89. 1SS8): 

MoldiiTia.  MoUarim.  Urpadk. 

Hydrogen,  1615  13^67  14-M 

Gkrbon,  85 "7 5=1 00. 90,  M,  68  301=^99 -991^  a     ^-Wkmo 

PoMeat  62^  Q*  (144<>  P.),  Sehr^ter,  64''  a»  (ISS^"  F.).  lUegnti  »Ad  hi 
C,  8ehr6tter,  300°  Q^  MalagutL  Aceardiog  to  Johafton  a  Tariety  ht 
near  Newcastle,  fbsea  at  60°  C,  (140°  F.),  and  boils  at  121  <^  C  DtAtille  i 
p«r«nt  decompotition.  Vo  ehange  in  the  itron^  aci&,  and  wery  little  I 
eentrated  alcohol  The  Moldayia  oxoccrite  diasolres  but  al|ghtlv  la  el 
that  firom  Urpeth  dUaolree  about  fonr-fifthA  of  the  whole,  whi^  ti  4 
•vttporfttioQ,  in  brown  flocha^  that  melt  at  102°  F.  to  &  jtllnwiiti  hiji 
Three  or  four  subetaneee  are  suppofted  to  be  here  inclndecL 

Ozocerite  wai  diecoTered  by  Meyer  in  a  modetone  in  Holdarla.  ta  t) 
<tf  «ettl  and  rook  salt.  It  alao  ocean  in  Ancliia  at  Greetea  o««»  G^ail 
T^viaknwiea  in  Oalicia,  (a  Tariety  faeing  %i  69^  C,  and  boOiag  mM,  WOQ^X 
the  Urpeth  colliery,  Newca£tle-oa'T3nie.  England. 

CHRISM ATTXK.  Germar.    Leenb.  u.  Bronn'e  J%hrh^  ISai7 

Color  oil-green  to  yellowiflh.     Shining.      Traosl 
traiisliieent.     Unchansed  at  68  to  7?^**  P.,  but 
«0^R 

Bnma  with  flaoie  without  smell.     Near  Oeoecritc 

From  a  red  argillaceous  sandstone  of  the  coal  formatioa  at  Wetiia.J 


DOPPLERITK 

In  thin  plates  or  maasive*     When  fresh,  brownish^hli 
dnll  brown  streak  and  gFeasy  subvitreous  lustre  ;  aod 
plates,  reddish'bmwn  bv  traoamitted  light    G-=  1-080^ 
elastic  on  exposure  to  tte  light, 

QaeyeeiluMi.— C  H'  0».    Aeeordittg  toSchrott«r,  a . 

jgy  whose  oellulose,  two  parU  of   water  are  removed. 
nn«i«  Aead.  Ber  1849,  286) : 

OU-eS  H6-t4  0  481». 


% 
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H6At«d  to  100®  a,  loMs  78-6  per  cent,  of  wftt«r.  It  rMemblat  a  blftok  {uteh. 
On  heating  the  fresh  minerml  with  potash,  ammoniA  is  ffiven  oft 

Near  Aossee,  in  Styria,  in  peat.    The  species  is  namea  after  M.  Doppler. 

DINITE,  Jienegkini,  Gai.  Med.  Italiana,  Firense,  Toseana,  Joly,  1862. 

An  aggregation  or  druse  of  crystals.  Cleavage  none.  Has  the 
appearance  of  ice,  with  a  yellow  tinge  due  to  a  foreign  substance. 
Inodoroos.    Tasteless.     Fragile,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  little  soluble  in  alcohol,  very  soluble  in  ether,  and  in  sol- 
phnret  of  carbon.  The  ethereal  solution  on  standing  deposits  large  crystals  of  the 
dinite.  Fuses  with  the  warmth  of  the  hand  ;  heated  in  a  close  vessel  distills  oyer 
without  undergoing  any  sensible  decomposition.  When  melted  it  looks  like  a  yel- 
lowish oil ;  crystallizes  in  large  transparent  crystals  on  coolinff. 

From  a  lignite  deposit,  at  Lunigiana,  Tuscany,  where  it  was  found  by  Pro£  Dini. 

MELLFTE,  H.    MelliUte.    Honey  Stone.   Mellate  of  Alumina.    Honigstein,  Wemtr, 

Dimetric;  octahedral.  Pyramidal  edge=118*  4%  and  basal 
edge  93^  22',  Haiiy ;  the  latter  93^  1^  Breithanpt ;  93*^  6',  KupflTer. 
In  short  octahedrons,  and  also  with  the  terminal  or  lateral  solid 
angles  or  ed^  truncated.  CHeavage  octahedral,  very  indisdnct 
Ako  in  massive  nodules. 

H.=2— 2-5.  0.=l-55— 1-65;  1-686— 1642,  Kenngott  Lustre 
resinous,  inclining  to  vitreous.  Streak  white.  Color  honey-yel- 
low, often  reddish  or  brownish;  rarel;^  white.  Transparent — 
translucent.    Fracture  conchoidal.    Sectile. 

ihwtpo*iiion.—i\  ik*-|-18ft= Alumina  14-8i,  melUo  acid  40-68,  water  46-16.    Aaal- 
jMs:  1,  KUprotk,  (Beit,  iii,  114);  %,  WShler,  (Pogg.  yii,  826) : 
Alumina,  16  14'6 

MelUeacid,  46  41*4 

Water,  88=100  K.  44*1=100,  W. 

Whitens  in  the  flame  of  a  candle,  but  does  not  take  fire.  DiaeolTet  in  nitrie  add  s 
deeomposed  by  boiling  water.    In  a  matrass  yields  water. 

Occurs  in  brown  coal  at  Aften  in  Thnringia;  at  Luschitxnear  BiUn  im  BoheBhU; 
Bear  Walchow  in  Moravia. 


SUPPLEMENT. 


CATALOOUE  OF  AMERICAN  UXJAUTIES  <)F  MI 


Tas  following  pfttnlo^e  mmj  aid  the  mmtraXogictd  iourlBt  in  sale 

and  arranging  the  pkn  of  hia  journey.    Only  importimt  localiti^.  nfl 

itpecim^aa,  are  in  general  iuciluded.    The  Hat  h  an  abstract  of  the  fullerJ 
witb  regard  to  localities,  ecattered  througli  the  DeAcriptire  part  of  tMm 

For  the  facta  included,  the  country  is  especially  indebted  to  the  R^| 
Shepard  of  tho  Cormoctiout  Burvey,  Frofs.  liock^  ^mona,  and  MAth«i^i 
mctim  nad  Hall  of  New  York,  Prof.  Hitohcock  of  the  Maasaelmaetts,  Dr. 
the  Miiine,  New  H&mp€hir«p  and  Rhode  laland  aiirireyB*  Prol  IL  D.  BjO^ 
Now  Jersey,  Prof.  W,  B.  Rogera  of  tho  Virginia  aurvey,  Profa.  Trooal  Mid 
and  Mr.  Owen  of  the  Western  States,  Prof,  C.  B.  Adama  of  tho  VemM 
Pro£  M.  Tuomey  of  the  Bouth  CaroliDa,  Measra.  Foeter  and  Wbitii«7  « 
Superior  Region :  some  diatiuguiahed  uunes  amoDg  the  Stat«  Oealojg^ 
omitted,  aa  their  regions  were  not  mineral  re^ons.  The  Amencoji  Jom 
enoe  and  Arte,  and  the  Transaetions  of  the  various  scientific  aoeietiea  of  tl 
kare  also  contributed  eaaentially  to  this  part  of  the  work:  and  amou^  I 
these  Journals  eonspicuotis  in  this  department,  in  addition  to  the  »boi 
1  would  eapecially  uientioo  Messrs  A  Bruue,  P.  Cleavelaod,  B.  Silliia 
G.  Gibbs,  C.  Dowev,  J.  P.  Dana,  F.  Hall.  T.  NuUU,  H.  H.  Haydeo^ , 
O.  T.  Bowen,  D.  Olmsfcod,  H  Seybert,  a  U.  Shepard,  :^  Fowler,  T.  O.  i 
Dolflfield,  J,  Torrey,  J.  K  TesHiemaeher,  C.  B.  Hayden,  D.  D.  Owen  of  1 
Trooat  of  Tenneeaee.  O.  R  Huhbard.  B.  Silliman,  Jr.,  J.  C.  Booth,  P.  F 
Finch,  J.  B.  Cruwe,  J.  Johnson,  G*  W,  Benodict,  J.  Gebhard,  J.  D.  Whitn 
B.  Hough.     The  author  would  also  acknowledge  here  his  indebtediiaM 

ariTate  communications  in  this  departmeDt*  especially  from  ProC  B.  Si 
[esara.  J.  E,  TesehemAcher,  and  0.  T.  Jackson,  Boston ;  Thomas  F.  S«d 
a  Vaux,  Philadelphia;  L  White  WiUiams,  of  Wcstcheater,  Pa.;  Hon.  1 
man,  of  North  Carolina;  D.  Dale  Owen  and  J.  O.  Norwood,  of  lad 
R  A  Genth  of  Philadelphia,  J,  D.  Whitney,  and  W.  P.  Blake,  Th«  Tm 
list  is  largely  prepared  from  information  furntabed  the  author,  movtly 
Williams  and  Heal ;  the  Mineaota  and  Wiaeonain,  through  contributi^Da 
Owen  and  Norwood;  the  North  Carolina,  from  mantiseript  eatalo 
from  the  Hon.  Mr.  Clingman  and  Dr.  Genth. 

In   the  catalogue,  the  namea  of  those    niinerala  which   ftr«    obt^ 
apecimens    In    the    aevor&l   localities,   are    diatinguiahed   by   itAlics^J 
apecimcna  are   remarkably   good,   an   exclamation   mark  0)  ia  «dd# 
tneae  mnrka  (t  I J  when  the  speeimena  are  quite  unique.     The  inor«  cjti„ 
localities  may  in  moat  instances  be  ascertained  by  referanee  to  th«  dmt 
the  apeciea  in  the  preceding  part  of  the  Treatise. 
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MAINE. 


Mt.  Abkaham. — Andaltmtff  staurotide. 

Albany. — Beryl  I  green  and  black  tourmaline^  feldepar,  roM  quartz, 

Auiioic. — IroD  pyritea. 

Abooatook. — R«d  Hamatite. 

BuroiiAM. — Mauive  pyritee,  galena,  blende,  andaluaite. 

Bluk  Hill  Bat. — Areenieal  iron,  molybdenite  !  galena,  apatite  !  JIuor  epar  !  blaek 
toarmaline,  (Long  Cove),  black  oxyd  of  manganeae,  (Oagood'i  farm),  rhodonite,  bog 
mmnganese,  wolfram. 

BowDoiNHAM. — Beryl,  molybdenite. 

BaUNswioK. — Green  mica,  garnet !  black  tourmaline!  molybdenite. 

BncKFiBLD. — Garnet,  (estates  of  Waterman  and  Lowe),  iron  ore. 

Gamdagb  Fakm. — (Near  the  tide  mills),  molybdenite,  (wolfram). 

Oamdiit. — Macle. 

Caemkl,  (Penobscot  Ca)~Gray  Antimony. 

ComiiTNA. — Iron  pyritea,  areenical  pyritea, 

Dsu  Isle. — 8e^i>entine,  verd  antique,  abestns,  diallage. 

Dkztbb. — Galena,  pyrites,  blende,  copper  pyritea,  green  talc 

DixriKLD. — Native  copperas,  graphite. 

Fabminoton.— (Norton  s  ledge),  pyritea,  graphite,  bog  ore. 

Gboboitown.~( Parker's  island),  6«ry// black  tourmaline. 

Gkbbnwood. — Graphite,  black  manganese. 

Habtwbll. — Staurotide. 

Lbvox. — Galena,  pyromorphite. 

Lb  WI8TON. — Gam  et 

LncHFiBLD. — Sodalite,  canerinite,  nepheline,  zircon. 

Lubeo  Lead  Mineh. — Galena,  copper  pyritea,  blende,  pyromorphite,  an  ore  of 
btamuth. 

Madbid. — Gold. 

NswnBLD,  (Bond's  Mt)— Mispickol,  olive  phosphate  of  iron  in  botnroidal  masaea. 

Paub. — Green  !  red!  black,  and  blue  tourmaline  !  mica  I  lepidolite !  feldspar,  albiie, 
quetrtM  eryatcUa  !  roae  quartz,  blende. 

PABaomriELD. — Idocraae  !  yellovf  garnet,  pargaaiie,  adularia,  aeapolite,  galena^blenda, 
copper  pyritea. 

InuBT. — Prehnite  and  calc  s|uir,  (above  Loring's  cove),  quartz  crystal,  calo  apar. 
•naloime,  apophyllite,  agate,  (Gin  Cove). 

Psmn. — dryatallized  pyritea, 

PmraBUBOb — Yellow  garnet!  manganeaian  garnet,  idocraae, pargaeite,  axinite,  lau- 
fmmiie  !  chabazite,  an  ore  of  cerium  f 

Poland. — Idocrase. 

Batmond. — Maanetie  iron,  aeapolite,  pyroxene,  lepidolite,  tremolite,  hornblende. 

RuMPOBD. —  Yellow  garnet,  idocraae^  pyroxene,  apatite,  scapolite,  ^phite. 

Sanvobd,  York  Co. — Jdocraae  !  albite,  calc  spar,  molybdenite,  epidote. 

SsABaMONT.  — A  ndaluaite. 

Stuaued  Mountain. — Beryl !  black  tourmaline,  mt*«a,  garnet 

TaoMAaroN. — Calc  apar,  tremtUite,  hornblende,  sphene,  arsenical  iron,  (Owl's  head), 
bUek  manganeee,  (Dodge's  mountain). 

Wakskn. — Galena,  blende. 

Watbbvillbl — Crvatallized  pyritea, 

WiMDHAM,  (near  the  bridge). — Staurotide,  apodumene,  garnet. 

WooDerooK,  (New  Brunswick). — Graphite,  apeeular  iron, 

NEW  HAMPSHIRE. 

A0WOBTB. — Beryl !  !  mica  !  tourmaline,  feldapar,  albite,  ro$e  quartz,  columbite  I 
AIiBTBAD. — Mica  !  !  albite,  black  tourmaline, 
Amhbbbt. — Idoeraae  !  yellow  garnet,  pargaaite,  calo  spar. 

Babtlbtt. — ^Magnetic  iron,  apeeular  iron,  brown  iron  ore  in  large  veins  near 
Jaekeon,  (on  "Bald  face  mountain"),  quartz  cryataU,  amoky  quartz. 
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Whitb  Mm,  (notch  behind  ''old  Crftwford*s  hoiue").— Or«ei&  ooUh«dnl  floor, 
quartz  crystals,  bUok  toaromline,  ohiMtolite. 

WiLMOT. — Ber^L 

WiNCHnran. — Pyrolnsite,  diallogite,  ptilomeUne,  magnetio  iron  ore,  granvlAr 
qujurtx. 

VERMONT. 

Addiaom. — Iron  iand, 

AxAUBOiL — Qoftitz  cryttals  on  ealo  spar,  iron*  pyritee. 

Athens. — Steatite,  rhomb  tpar^  actinolite. 

Babmit. — Graphite. 

Bklvidirc — Steatite,  chlorite. 

Bbnnikoton. — PtfTolunte,  brown  iron  ore,  pipe  elay,  yellow  ochre. 

Bbtiibl. — Aetinolite  I  talo,  chlorite,  octahedral  iron,  rtUile,  hrown  spar  in  fftfofilc 

Bbandon. — Braunite,  pyrolusite,  ptilomelane,  limonite,  lignite,  white  clay,  tiatii- 
ary  marble ;  fouil  fruits  m  the  lignite. 

Bbattlkbobouoh. — Black  tourmaline  in  quartz. 

BmiDOBWATBR. — Tolc,  dolomite^  magnetic  iron,  steatite,  chlorite,  gold,  native  oop- 
per,  blende,  galena,  blue  spinel,  copper  pyrites. 

Bristol. — Buttle,  brown  hematite,  manganese  ores^ 

Bbookfield. — MUpickel,  iron  pyriteB, 

Cabot. — Garnets,  staurotide,  hornblende,  alhite, 

Castleto.v. — Hoofing  »late. 

Catenduh. — Garnet,  terpentine. 

Chbsteb. — A  abettut, 

CHriTENDEN. — Psiloinclane,  pyrolusite,  brown  iron  ore,  tpeeular  and  magnetic  iron  , 
g»lena. 

Go kx'iibstbr. — Brown  iron  ore,  iron  sand,  iasper,  alum. 

Goeintii. — Copper pgritet,  (has  been  mined;;  magnetic  iron  pyrites. 

CoTENTBT. — Manganese  spar. 

CRAfTHBrRT. — Mica  in  concentric  balls. 

DUMMEBSTON. — Kutilc. 

F1.XTCIIEB. — Pyrites,  octahedral  iron,  acicular  tourmaline. 
Grafton. —The  Mteatite  quarry  referred  to  Grafton  is  properly  in  Athens. 
OuiLFOBD. — Scapolite. 

ELkBTroBn.— Calcite,  pyritet  I  kyanite  in  mica  slata 
Irabbuboil—  Rhodonite,  ptilomelane. 
J  AT. — Chromic  iron,  serpentine,  picrosmine,  amiauthnsb 
Lowell. — Picrosmine,  amianthus. 
Marlbobo. — Rhomb  enar,  Mteatite,  garnet,  magnetic  iron, 
Mbndon. — Octahedral  Iron  Ore. 
Middlebvbt. — Zircon. 
Middlesex. — Rutile  I  (exhausted). 
MoNKTON. — Pvrolunite,  browa  iron  ore. 
MotfrrowN.— Smolry  quartx  I  tteatite,  talc,  wad,  mlile. 
MoRBMTOwN. — Arffentiferons  galena. 
MouMT  UoLLr.-^ABbeMtui,  chlorite. 

Naw  Fame. — Otaug  and  abetti/orm  artinolite,  ateatite,  green  qumrtM,  (called  chryso- 
^ihrmme  at  the  locality),  chalcedony,  drusy  quartz,  garnet,  chromic  iron,  rhomb  tpar, 
Norwich. — Actinolite,/effUpar,  brown  apar  in  tale. 
PrrmroBD. — Brown  iron  ore,  manganese  ores. 

PfcTMOimL— Spathic  iron,  magnetic  and  specular  iron,  both  in  octahedral  erj^nls. 
PLTMrTOjf.— Massive  hornblende. 

PirmBT.- Fluor,  brown  iron  ore,  rutile,  and  toiaiU  in  bouldem 
Rbadi.no. — Olaaag  aetinolite  in  talc. 
Bradabobo'. — Olaaag  aetinolite,  ateatite. 

BcPTMf.— Broim  iron  ore,  augite  in  boulders,  octahedral  iron  pyrites. 
RooHESTEB.— Rutile,  specular  iron  cryst,  magnetic  iron,  in  chlorite  statei 
RoxBUBT.  —Dolomite,  talc,  serpentine,  asbestos. 
StAUBBUBT. — Brown  iron  orcL 
Sbarov. — Quart!  ergatala,  kyanite. 
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Sbo&xham. — Iron  parties, 

Sh&kwssuby. — Magnetic  iron  nn  J  copper  pjrii«ft. 

SoMKBSKT. — Magaedr:  iron,  native  gold. 

STAFfORD.— Magnetio  iron  and  coppvr  p^^rUft^  {haa  be^o    worked),  i 
horn  bl  en  da 

STABKgBOtto'.— Brown  iron  ore. 

SrtKLiNQ. — C'opper  pyrites^  talc,  eerpentine. 

STOciBiiii>QK.-^MiHpickd,  Tnagnctio  iron  ore. 

THvryoKD. — Blenda,  galena^  k^anit*  ;    darysolite  in  baaalt. 

Tbot. — Mti^neiic  iron,  talc»  9erpeiUitie,  piorotioine,  aou&atliiift, 
Kontbeast  of  village  of  3outb  TVoy^  on  the  farm  of  Mr.  Fier«««  aasi^i 
ehramie  iron.  ~ 

Warren. — A^tinollte,  magnetic  iron  or«,  wad. 

WaterdukVp— Miapiekel,  eopper  pyritea,  rutiUf  quarts 

Watbrville, — Steatite,  actiuolitet  talc. 

Wju-ls  KivER.^ — Grapliite, 

Wn-rrLKLD, — Steatite^  chromic  iron,  s^rpeatixie 

WcsTMiKSTKiL — Zoiaite  in  boulders^ 

W  A  RDSBO  Ro*.  ^Zoitite, 

WixDHAM. — {/ias*^  actinolite,  tteeHUt, 

Woodbury. ^Massive  pyrites* 

Woon»TOCK. —  Quartz  eryttalM. 


MASSACeUSETrai 


I  pyritea. 

uiitc,  (f )  ^pidote  t  babingtoniia. 

Barrk. — Rut  lie  !  mica^  pjfrite§,  b^rjflf/etdtparf  ^^um^ 


Auf  OTLD, — Gale  Da,  iron 

Ateiou — Atianiie,  iibrofj 

Au  B  u  RN.  -^Masonitt^ 

nicn^yr\ 

Grkat  BARfU?iGTON. — TremcHte. 

Brdford. — Garnet. 

Brlcukrtown. — Allan  tie. 

BKR?(AmiMTON^— Magnetic  oryd  of  iron. 

Bb^ullt. — Polyraignyte,  eolarobite,  ^rten  ffidxpar,  tin  owl 

BLA!<n>Ri>. — M^rmolite^  tchiller  tpar,  §erpftdmf,  anikopkyiiiim^  < 
iron^  kyanite,  ro«e  quartK  in  boulder& 

BoLTUN. — SeapoliU  /  petaliU,  ipAenr,  pyroxenr^  mtii^iie^  4 
ii€,  apatite,  magnoaite,  rhomb  apar,  allaniie,  YttroceriU,  e«fiia 
olite),  apineL 

BoxBORouoB. — Setipoiii^t  apinel,  ^«r«e<,  angita,  ^otiBolite,  1 

BRI6BTOM.— Aabeatna. 

BainFi^r).  (road  leading  to  Warren).— /o/iC<,  adnUria,  »olybde^l4^ | 

Camlialk,^  JhuniuMlint^  garnet*  KupoiiU,  actinolit«. 

Obarubstowji, — PrthnUe,  laumonitt^  stilbitei.  chabaxitat  qnajtj 

CllRL]taroRD...-&,ipo/iV^,  chondrotHie,  biue  tpinei,  ami4auimM  t 

^^J^d  Mr«Rle  troM,  (we»t  ptfi)— «ei)h&t«,  lieokaditok  Biialeim 

«i«o«y  ^AtaiFU,    mi«roiit9,   tpodwnenf^   kyaniU,   apatite,   roar  h^j^  §mmm 
*^y«w*;    t^mrvHdf,    tin    ore,    columhiu,    anabeacitcy    MOui%^     «f«M«% 

^wa*.— Pyro^'Mile,  fluor  apw,  loisaU,  f^HUH  nntlTe  1 
^J[J^«wm>x^iiJMW<./    euoadiigtatiii.  (hovmlilMda). 

^««^— Aabaatai,  IpWaa. 
^IJmnK,^_C?li*haaita,  li««Und£l«,   aOibite,   aacthjvl. 
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Qc9nm!i.^LUkia  mteo,  albite,  tpodmmene  !  blue  and  green  Umrmaline,  beryl,  wainte, 
•moky  quartz,  columbito,  tin  ore,  galena.  i' 

OKBUfnsLD,  (in  aandetone  qaarry,  half  mile  east  of  Tillage).— Allophane,  white 
And  greenish. 

Hatfield.— JJeavy  Spar,  yellow  quartz  crystals,  galena,  blende,  copper  pyrites. 
BjLWLKY.—Mieaceoue  iron,  massiTe  pyrites,  magnetic  iron,  zoisite. 
Hbatil — Pyrites,  zoiMtte. 
HufSDALK— Brown  iron  ore,  apatite,  zoisite. 
HoBBAansTOir. — Jiainve  pyritee, 

Lamoastbb.— ^yostOtf,  ehuutolite  I  apatite,  staurotide,  pinite,  andalusite. 
Lbs. — TVemolUet  epKenet  (east  part). 
LtKNox. — Brown  hematite,  fibbsite,  (h 
Lbvkkbit. — Heavy  spar,  galena,  blende,  copper  pyrites. 
LiKTDKif.— Zotn/tf,  ruiiU 
LtirTLXTON.— Spinel,  scapolite,  apatite. 
IjTitnfibld. — ^Magnesite  on  serpentine. 

Martha's  Vinbtabd.— Brown  iron  ore,  amber,  selenite,  radiated  pyrites. 
Mkndon. — Mica!  chlorite. 

MiDDucnBLD.— ^/otsy  aetinolUe,  rhomb  epar,  Ueatite,  eerpentine,  feUUpar,  dmsy 
^OArtz,  apatite,  zoisite,  nacrite,  chalcedony,  tale  ! 
MiLBUEY. —  Vetmieulite. 
MoNTAOUE.~Specular  iron. 

Nbwbubt. — Serpentine,  chrysolite,  epidote,  moMiive  garnet,  carbonate  of  iron. 
N  Bw  B L' R YPOBT. — Septntine,  nemaliie,  aran ite. 
Nkw  Braintbbb.~^/<kI:  tourmaline, 

Norwich. — Apatite!  black  tourmaline,  beryl,  epodumene !  triphyline  (alte  led; 
blende,  quartz  crystals^ 

Palm  BR,  (Three  Rivera). —J^eMtpar,  prchnite,  calc  spar. 

pKLiiAM. — Aebeetue,  serpentine,  quartz  cryetale,  beryl,  molybdenite,  green  homttone. 
Plain  FIELD. — Cununingtonite,  pvrolueite,  rhodonite. 
RicHM 0!vi». — Brown  iron  ore,  gibbeite  ! 
RowK. — Epidote,  talc 

South  Rotalbton. — Beryl !  !  (now  obtained  ^th  great  difficulty),  mica  !  !  feld- 
mpar  !  iimenite,  allanite.  Four  miles  beyond  old  loc,  on  farm  of  Solomon  Hey  wood, 
mtica  !  beryl !  feldepar  ! 

RirsiiBU — Schiller  spar  (diallagef)  miea,  serpentine,  beryl,  galena,  copper  pyrites. 

8a  vouft.  — ^I^orphyry. 

SiiBFriBLD. — Aebeetue,  pyrites,  native  alum,  pyrolusite. 

SUKLBURNB. — RutUc. 

BauTKiiBURT,  (east  of  Ix>cke's  Pond). — Molybdenite, 

SouTHAicrTON.— -(?a/«iia,  white  lead  ore,  angle8ite,molybdate  of  lead,  fluor,  heavy 
spflkr,  copper  and  iron  pyrites,  blende,  corneous  lead,  pyromorphite. 

f^rmwL\.\nQ,Spodumene,  chiaetolite,  tpathic  iron,  miepickel,  blende,  galena,  iron  and 
sopper  pyrites. 

feWoN  BB  AM.  — Nephrite, 

BmjKBBiDOB. — Oraphite,  garnet,  apatite,  bog  ore. 

Tavnton,  (one  mile  southV^Paracolumbite. 

TuBNBR*s  Falls,  (Conn.  River.)— Copper  pyrites,  prehuite,  chlorite,  chlorophente, 
tpAthic  iron,  green  malachite,  magnetic  iron  sand,  anthracite. 

XwBiNOHAM. — Pyroxene,  scapolitei 

UxBBiiKSB* — Argentiferous  galena. 

"Wabwicb. — Maeeive  aamet,  blaek  tourmaline,  magnetic  iron,  beryl,  epidotei 

y^A^atsaroii, — Cfrapkite, 

l^jwTriBLD.— ScAtrftfr  tpar,  (diallsge),  terpentine,  steatite,  kyanite,  scapolite, 
netinolite. 

'Wbbtford. — Andalueite  ! 

arts, 
ilestine,  bituminous  coal. 
, ^^ ,  _^^thic  iron. 

^WuATELT. — Native  copper,  galena. 

"WiLLiAMSBUBo.— Zoisite,  pseudomorphous  quartz,  apatite,  rose  and  smoky  quarii, 
^Alena,  pyrolusite,  copper  pyrites. 
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Plymouth. — Gftlena,  Keulandite,  JIuor. 

RoARrNG  Bbook,  (Che«hire]L — Datholite  I  cftle  spar,  prehnite,  uponite. 

Rbadino,  (near  the  line  of  Dsnbary). — Pyroxene,  garnet 

RoxBURY. — Massive  spathic  iron,  blonde. 

Salisbury. — Brown  iron  ore,  ochery  iron,  pyrolutiU,  triplita. 

Say  BROOK. — MoljfbdenUe,  stilbite,  plumbago. 

SiiUBURY. — Copper  glance,  green  malachite. 

SoL'THBURY. — Rose  quartx,  laumontite,  prehnite,  calo  spar,  heavy  spar. 

SouTuiNGTON. — Heavy  spar,  datholite,  asteriated  quartz  crystals. 

Stafford. — Massive  pyrites. 

8To\is<iTON. — Stilbite  and  chabatite  on  gneiss. 

THATCHCR8VILLB,  (near  Bridgeport). — Stilbite  on  gneiss,  babingtoniiel 

Tolland. — Staorotide,  massive  pyrites. 

Trumbull  and  Monroe. — Ohlorophane,  topaz,  beryl,  diasporo,  magnetic  pyrites, 
iron  pyrites,  tungatate  of  litne,  wot/ratn,  (psoadomorph  of  tungsten),  rutile,  nativs 
bismuth,  tungstic  aoid,  spathic  iron,  mispickcl,  argentiferous  galena,  blende,  scape- 
lite,  tourmaline,  garnet,  albito,  augite,  graphic  tellurium,  (f )  margarodite, 

Washington. — TViplite,  ilinenite!  (Washingtonita  of  Shepard),  diallogite,  natrolite, 
mndaiueiie  (New  Preston),  kyanite. 

Watkrtown,  near  the  Naugatuck. — White  sahlite,  monazite. 

Wb*t  Farms. — Asl>estus. 

Winchester  and  Wilton. — Asbcstus,  garnet 

NEW  YORK. 
ALBANY  CO.— Coeymam's  Landing. — Epsom  salt. 

OriLDERLAND. PetToleiMt. 

Watervliet. —  Quartz  crgttah. 

ALLEGAXY  CO.— Cuba,— Prtro/«?tMii. 

CATTARAUGUS  CO.— Freedom.— Prtro^eum. 

CAYUGA  CO.— Auburn.— Fluor,  epsom  salt. 
Cayuga  Lake. — Sulphur. 
LuDLowviLLE. — ^Epsom  salt. 
Si'RiNGViLLK. — Nitrogen  springs^ 

CHATAUQUE  CO.— Feedonia.— PrtroZeum,  carburetttd  hydrogen. 
Laona. — Petroleum. 

COLrMBIA  CO.— Ancram  Lead  Mine. — Galena,  blende,  copper  pyritet,  heavy 
•par. 

Auhterlitz. — Earthy  manganeee,  molybdate  of  load,  copper  mica. 
Hudson.— iSf/eiitf«  / 
LKnANo.*f. — Nitrogen  spring. 

DUCHESS  CO.— Dover.— 6^m4?f  (Foss  ore  bed). 

FisHKiLL. — Graphite,  green  actinolite  /  talc,  hydrous  anthophyllite. 

Bbinehbck. — Granular  enidote. 

Union  Vale. — OibbHte,  (at  Clove  mine). 

Amenia. — Brown  hematite. 

ESSEX  CO. — ALBXANDRL4. — Kirby's  graphite  mine,  graphUe,  pyroxene,  eeapolite, 
•phene. 

Crown  Fom.-^Apatite,  (eupyrchroite  of  Emmons),  brown  tounnaline  f  in  the 
•ptttite,  chlorite,  quarts  crystals,  pink  and  blue  calcite,  pyrites:  a  short  distance 
•oath  of  J.  C.  Uammond*s  house,  garnet,  $capolite,  copper  pyrites,  aventurine  feld" 
Mpar,  Eircon  ;  magnetic  iron  (Peru). 

LtwiA. — Tabular  epar,  cohphonite,  garnet,  labradarite. 

IxJNG  Pond.— Apatite,  garnet,  pyroxene,  idocrase,  coceolite!  !  $eapolit«,  magnetio 
iroQ  ore,  blue  ealc  tpar. 
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NEW  YORK  CO.— Goelabb'8  Hook.— Apatite. 

KnfosBKiDOB. — TVmnoiite,  pyroxene^  mica,  taurttudinef  pjrites,  rntile. 

Hablmk. — Epidote,  apophyllite,  stilbite,  tourmalioe,  TiTianite,  lamellar  feldapar, 


New  Tobk. — Serp^entine,  amianthus,  actinolite,  tBile,pyra9«ne,  hydrous  anthophyl- 
lita,  garnet,  stauroUde,  molybdenite,  graphite. 

NIAGARA  CO.— Lbwiston.— Jjpjom  talL 

JjOOKPOKT.—OeUstifie,  ealc  spar,  BeUnite,  anhjfdrit€,Jiu&r,  pearl  apar,  bUnde. 

NiAOABA  Falls. — Calc  »par,  fluor,  blende. 

ONEIDA  GO. — BooHviLLB. — Calc  »par,  tabular  9par,  coecolite, 
CuiTTOM. — Blende,  lenticular  argillaceoue  iron  are  ;  in  rocks  of  the  Clinton  Group, 
etrontianite,  celestine,  the  former  covering  the  latter. 

ONONDAGA  CO.— Camu.lus.— /Sf/mt^e  and ^roM  gypeum, 
Manliuh. — Gffpeum  and  fluor. 
Stbacubb. — Serpentine,  celestine. 

ORANGE  CO. — CoBNWALL. — Zircon,  chondrodite,  hamhlende,  epinel,  mauive  feld- 
spar, Jibroue  epidote,  hudsonite,  ilmcnite,  terpentine,  boltonite. 

Deer  Park. — Oryet.  vyriiee,  galena. 

Monroe. — Mica !  apnene  I  garnet,  colophonite,  epidote,  ckandrodite,  alletnite,  ho- 
eholzite,  brown  spar,  l>oltonite,  spinel,  hornblende,  talc,  ilmenite,  magnetic  pyrites, 
eommon  p^'rites,  chromic  iron,  grajphite^ 

At  WiLKH  and  O'Neil  Mine  m  Monroe. — ^Aragonite,  magnetite,  dimagnetita 
(paeod  f ),  jenkinsite. 

At  Two  Ponds  in  Monroe. — Pyroxene  !  ckondrodite,  komblende,  ecapolite  /  tircon, 
itphene,  apatite. 

At  GRKE.N WOOD  Furnace  in  Monroe. — Chrondrodite,  pyroxene  I  mica,  komblende, 
epinel,  scapolite,  biotitel  ilmenite. 

At  F0RB8T  OP  Dean. — Pyroxene,  spinel,  zircon,  scapolite,  hornblende,  boltonite. 

Town  of  Warwick. 

Warwick  \uA.AQiL^8pinel,  sir  con,  serpentine!  brown  spar,  pyroxene!  komblendet 
pseudomarphous  steeUite,  feldspar  !  (Rock  Hill),  iltnenite,  clintonite,  tourmaline,  (R. 
H.),  rutile,  spheDe,  molybdenite,  mispickel,  white  iron  pyrites,  common  pyrites, 
yellow  iron  sinter. 

Aunr.— Spinel,  garnet,  scapolite,  hornblende,  idoerase,  epidote  !  clintonite  I  magnetic 
iron  I  /ourma/tn^.warwickite,  apatite,  choiidrodite,  ilmeniU),  talc  I  pyroxene  !  rutile, 
xircon,  corundum,  feldspar,  spheiie,  calc  spar,  serpentine,  schiller  spar.(f) 

Eoenvillr. — Apatite,  chondrodite!  hair  brown  hornblende  1  tremolite,  spinel,  tour- 
maline,  warwickite,  pyroxene,  sphene,  mica,  feldspar,  mispickel,  orpimcnt,  rutile,  {/• 
menite,  scorodite,  copper  pyrites. 

We^t  Point. — PelJspar,  mica,  scapolite,  sphene,  hornblende,  allanito. 

PUTNAM  CO.— Cabmbl,  (Brown's  quarry).— Anthophyllite,  schiller  spar,  (t)  or- 
piment,  mispickeL 

Cold  Spbing. — Chabazite,  mica,  snhene. 

VKTtvwsoTi.-^White pyroxene  I  calc  spar,  asbestus,  tremolite,  dolomite,  massiTe  py- 
rites. 

P111LLIP8TOWN. — TVemolite,  amianthus,  serpentine,  sphene,  diopside,  green  crocolits, 
hornblende,  scapolite,  stilbite,  mica,  laumontite,  gurhofite,  calc  spar,  magnetic  iron, 
chromic  iron. 

ViiiLLm  Ore  Bed. — Hyalite,  aetinolite,  massive  pyrites. 

RENSSELAER  CO.— Hoosic— Nitrogen  springs. 
Lansinoduroh. — Epsom  salt,  quartz  crystals,  iron  pyrites. 
Trot. — Quartz  crystals,  iron  pyrites,  selenite, 

RICHMOND  CO. — Ro«8ViLLB.~Lignito,  cry«t.  pyrt/^s. 

Quarantine. — Asbestus,  amianthus,  arngonite,  dolomite,  gurhofite,  bmeite,  serpen- 
tine, tale 
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ROCKLANT>  CO.— CALPWKLL.--Ca/c  tjmr  ! 
GRA!^«iT  Point. — S«rpenlinet  ucrinolite, 

JjADMTown. — Zircon,  rtjd  copper  are,  green  malachit«. 
Pie^ifosT. — Daibolit<e,  Btilbtt«,  npopbylliU,  BielUte*    prehnite, 
par. 
Stont  PoiTfT.^Kerolitet  UmelltLr  hornUende^  wbeAtna. 

ST.  LAWRENCE  C<>.*-OAWT*>jr.— Jf*i«ti(H»j>yrie4?»,  eaU  9par^  brown  it 
tpkenCf  terpentine,  tale,  f^ntBeUrritf,  pyroxene,  sp^cttlar  iron,  eopf>«T  ] 

DsKALiL — irOTwAi«»d(*,  heavy  spftf.  ifwor,   treniQlite,  tourfruiiinr,    bU 
pyroxene,  quartz  (spongy),  fi«rpentine. 

Edward  A. — -Brown  aiui  livery  mica  !  fl<^Apolit«,  Apfttlt^  ^maris  trym 
tremotite,  specular  iron,  serpeutinei  magnatite. 

FiJfi. — Black  mica,  born  blende. 

FowLKO. — Heavtf  »par^  quartz  crytttdtt  neemlar  trofS  hlendt,  nteii% 
cbaloinlony,  bog  ore,  satin  spar,  (a«»oc  with  serpen ttne),  iron  una  -^^ 
actinoUtfl,  tufUMlaerite^  (near  Somerville), 

GoD^Ka^ECiL  — Oa/c  *pflr/  turpentine!  /—    '^     '    '  -*'    '    ^^'» 

lint  I  iiiocrase,  (one  miie  south  of  G.),  y\ 

tphrne,  fluor,  hfavif  ttpar  ifarni  of  Jod^e  1'     „     ,  \   ,         „    ^ll^ 

atbesituB,  specular  iron,  jji'aphito,  idocrtiae  ;  (near  i^omerriUe  in  meTjH 
boughiti?,  nc&noWte,  pfdogopite,  dolomite;  three  quarter*  of  a  mile  n 
villti,  chondrodite,  9pinol ;  two  rnilet  north  of  Somerville.  apatite^  pvril 

Hammo?!!*. — Apatite!  zircon  !  (farm  of  Mr.  Hardy),  ii>rtLaelaMf, 
spar,  pyrites, purple  flnor.  dulomite. 

Hermon. — Qiiartz  crt/stnh,  »preular  iron,  itpaihie  iron,  parg«Mt«»  ] 
tine;,  tourmaline,  bog  iron  oru. 

ILiOOMH. ^-Blende,  mica,  galena  (on  land  of  James  Averil),  apheBCu 

MtifSRAL  PofWT,  Morristown* — Fluor,  blende,  galena,  phIo<fopU€^ 
heavy  «par- 

Oo  n  K!*s  Btrao, — Lubradort  te. 

PrrctAiR?f. — ^Satin  spar,  a«soeiatr>d  with  serpentine. 

PoTKOAM. — ^orn6/eWff /^eipht  iiiil^a  from  Potadam  on  rOftd   to  Pi« 
Bpar^  (onrmalinc^  blnck  mica,  hornblende. 

RossLL',  (Iron  Miuea).^ — Ifeaty  «p<tr,  ^p^cular  iron,  corraMoidal  araifofl 
near  Somerville^  limontte,  tpiartt,  (sometime*  «talaclitie  ttt  FaHah j 
piffiteti  pearl  $par, 

RrHstK  Lead  Mine. — Cole  fpttr,  tfohna, pfriiet,  Ml^ttme,  fopp«t  py 
iron  /  whit-e  lead  ore,  angle^ite. 

Klsewhere  in  RoswtK. — Cale  »par,  Aeaey  ^ar^  quart*  erystala,  olio 
YeWow  Lake), /tfUhpar  f  pnrf;a*ite  !  apatite,  pt/r^rrne,  horubleodi;,  np 
fnira^  fluor,  serpentine,  automolite,  p«arl  spar,  j^jfrnphite. 

Rl:54i«I5l. — Pargante^  Mpettdar  iron,  quartx  (dodee.),caleit«,a«rp#titini^i 
ma^netite< 

SARATOGA  CO. — GK^RSftKUt.-^Chryaoh€ryl I  ^mei,  tourmalitM  i  i 

apatite^  graphite,  arngouite,  (in  iron  niiiies)^. 

SOOHARIE  CO.— Bali;*Cavk,  and  other*.— Calc  t^par.  ata)ftotit««. 
Cailli^lb. — Fibrou*  tidphatc  of  barifta,  crvU,  and  Jib,  car^oAtfl^  ^/  Om 
ScM:)nA}UK» — Fibrous  cale^tine,  Mtroniianiiel  erjffk  pyritfs  I 

SENECA  CO.— Canooa.— JV^irrojyew  tprin^t, 

SU LL I V  AN  CO.  — WoRTzao ao* .—  Galena ,  blend$,  pyritM,  copp^ 

ULSTER  CO.— Ellkk VILLI. — Galena,  blende,  eopper  pmttB  ! 
MAanLBTOVN. — Pyritea. 

WARREN  CO.— Caldwell.— iAi*j»irr  fddnpar. 
CuBBTSiL — Pfr%U%,  tounnalirie,  rntile,  oopper  pyritei. 
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DfAMoXD  IftLK,  (Lake  George.)— Ca/<?  tpar,  quartx  eryatait, 

Glenn'h  Falls. — Rhomb  spar. 

J011X8BURG. — Fluor  !  zircon ! !  graphite,  terpentine,  pyriiet, 

WASHINGTON  CO.—Fobt  ANX.—G'rapAt/*.  * 
QKA^viLLJt.— Lamellar  pyroxene,  maflsive  feldspar,  epidote. 

WAYNE  CO.— WoLroTT.—J3;?a»5f  tpar. 

WESTCHESTER  CO.  Anthony's  ^on^— Apatite,  pyrites,  ealcite !  in  Tery  large 
tabular  crystals,  grouped  and  sometimes  incnisted  with  drusy  quartz. 

Datknport's  Neck. — Serpentine,  garnet,  sphene. 

EIastcukster. — Blende,  copper  and  iron  pyrites,  dolomite. 

Hastings. — TVetnolite,  white  pyroxene. 

New  Rochellk. — Serpentine,  brucite,  quartz,  mica,  tremolite,  garnet. 

Pkekskill. — Mica,  feldspar,  hornblende,  stilbite. 

Rtb. — Serpentine,  chlorite,  black  tourmaline,  tremolite,  kerolite. 

SiNosiNO. — Pyroxene,  tremolite,  iron  ppritei,  copper  pyrites,  l»eryl,  azurite,  green 
malachite,  white  lead  ore,  pyromorpuite,  anglesite,  vauquelinite,  galena,  natiTe 
•Uver. 

West  Farms.— Apatite,  tremolite,  garnet,  stilbite,  heulandite,  chabazite,  epidota, 
ephene. 

YoNKERS. — Tretnolite,  apatite,  calc  spar,  analcime,  pyritet,  tourmaline. 

YoRKTOWN. — Sillimanite,  moncusite,  magnetic  iron. 

NEW  JERSEY. 

Andover  Iron  Mink  (Sussex  Co). — Willem^e,  brown  garnet. 

Allentown,  (Monmouth  Co.) — Vivianite. 

Belville. — Copper  mines. 

Beroen. — Calc  tpar,  datholite,  thomionite,  peetolite  (called  stellite),  analeitne,  apo- 
phyllite,  prrhnite,  sphene,  stilbite,  natrolite,  heulandite,  laumontite,  chabazite,  py- 
rites, pseudouiorphous  steatite  imitative  of  apophyllite. 

Brunswick.— Copi>er  mines;  native  copper,  mcUaehite,  mountain  leather. 

Bkyam. — Chondrodite. 

Ca.vtw ell's  Bridge.  Newcastle  Co.,  three  miles  west — Vivianite. 

Danville,  (Jemmy  Jump  Ridge). — Graphite,  chondrodite,  augito,  mica. 

Flemington. — Copper  minet. 

Frankkort. — Serpentine, 

Franklin  and  Sterling.- iSiptn**/  !  garnet  !  rhodonite  /  tcillemite  I  franklinitt  t  red 
tine  ore  !  dyaluite  I  homblemie,  tremolite,  chondrodite,  white  tcapolite,  black  /onrrno- 
line,  epidote,  pink  calc  9f»ar,  mica,  actinolite,  augite,  salilite,  coccolite,  asbestua, 
/^rr<(;ni7«(augite),  calanuue,  gruphito,  fluor,  beryl,  galena,  serpentine,  honey-col- 
ored sphene,  quartz,  chalcedony,  nmethyst,  zircon,  molydenit^,  vivianite.  Also 
al^erite  in  gran.  limestone.  The  zinc  ores  and  franklinite,  especially  at  Sterling 
Uill  in  Sterling,  the  jeffcrsonite  nt  Mine  Hill,  in  Franklin. 

Franklin  and  Warwick  Mts. — Pyrites, 

Green  BROOK. — Copper  mines. 

(Jrioostown.- Copper  mines. 

Hamburgil — One  mile  north,  spinel  t,  tourmaline  !,  phlogopite,  hornblende,  dte,, 
limonite,  8{>ecular  iron. 

Hoboken. — Serpentine,  brucite!  nemalite  (or  fibrous  brucite),  aragonite,  dolomite. 

HuRDSTowN. — Apatite,  magnetic  pyrites,  magnetite. 

Imleytown. — Vivianite. 

Ix>cKwooD. — Graphite,  chondrodite,  talc,  augite,  quartz,  green  spineL 

Montvillr,  Morris  Co. — Ser|>entine,  chrysotile. 

MuLLiCA  Hill,  (vloucester  Co. —  Vivianite  lining  belemnitcs  and  other  fossils. 

Newton. — Spinel,  blue  and  white  corundum,  (exhausted),  mica,  idoerase,  kom- 
blench,  tourmaline,  scapolite,  rutile,  pyrites,  talc,  calc  spar,  heavy  spar,  pseudomor- 
phous  steatite. 

Patterson. — Datholite. 
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ADAMS  00— EiAdCK.— ¥::7^f«rh«  u  qw 
BEEEs  CO.— A:  Josu'*  Mzxbl  uat  Mob& 
)  %o  :a«  afrrrkf  it,  gnf41i«.  f^<ik«a«  :  at  :«€« 

BrCE*S  CO.— OpfMMite  Xcv  Hope.  <o«rM«i 


CARBOX  CO.— At  MAoeh  Chsnk,  rr^tc  iron 

CUE^TER  CO. — BBMcrcBAM.- KeroUt«,  lae 
EL  B&A»r»>sA. — Ob  MiBomu  Hill,  ztmd,  bloe 
OB  A.  TBVior  *  Iknn,  «i»hene.  «nrft.  jisaoiij  qoj 
Pri««.  L.  ^hA7f•;«M.  and  S.  Enthlriz..  uxirthy*:: 
•ite.  n:ArT*-oL;:*,  garun'. ;  ac*.-  T.  Hc-:p*"t  sat  n 
Hill.  *phen«.  n.Aa2B&«si&a  gvset.  va.*,  toanuA] 
tpar.  fct:  i  oAloit«  f  near  the  BlAok  Hon*-  Icn.  ro 
W.  BsAi^rvKD. — N«Br  A.  J»ek£->a'i  limestone  4 
lite,  iroa  pyrites  ;  D?ar  MBnhAir«  mill,  vhromic 
(lime4tonei  quArry.  toaileii  aUo  B«Idviii's).  four 
wtii  of  Wis9tch«n>ter.  rmtile  !  in  bnUiant  «>.*icul; 
itUomitf.  zoisit^:  in  quartz.  taU  in  implant e<i  on 
fine  crystals  implanted  on  dolomite  1.  quartz  crya 
CucnTCR  >Fu>o4. — GibMit,  in  an  iron  mine;  1 
limestone  quarr\-,  aoidte,  sphene,  graphite,  :irct 
from  the  villat;e  on  French  Creek. 

We*t  Gosucv — .\mianthiu.  asbe^ta*.  precious 
^halcetJony.  drusy  quartz,   chlorite,   marmulite, 
chromic  iron  !  magjutU  iron  ;  near  Westchester 
founil  now). 

Keim'a  laox  Mixt  near  Knauertown.— /7os-/ei 
iron  ore,  nplomt  !!  aetinolite.  ytUoft  octahedral p\^ 
drons,  red  ijarnet !  malachite,  hornblende  (var.  b 
Kbxxct  Towxsiiip. — Aetinolite!  (rare  on  Greg| 
toica.  epidote,  treinolite.  scapolite,  aragonite;  at 
dote,  tunMtone  ;  on  K.  Lambome^s  farm,  chabazit 
aU.  (rare),  zeolite  ;  at  Gauge's  corner,  epidote. 

Knaceutowx. — North  of  Pughtown,  graphite, 
Uhrismard*B  Iron  Mine,  zircon. 

l»XDO!«  Obove. — In  Jackson's  limestone  quan 
tremolite  ;  at  Pusey's  quarry,  rutile,  tremolite. 

New  Gaedex  Towirsiiip.— ^At  Xevin's  limestone 
lite,  brown  and  green  mica,  rutile,  aroffonite,  kaa 
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NiWLiir. — See  UnloiiTiIlep  b«]ow. 

Ea«t  li^KLkOfto.^ — Epidote,  anil  nearly  white  icmrmaline^  (^^^e). 

OTtOKD. — Iron  pp'it««,  garoete. 

NomMOHA]c.^*At  Seott*t  chrome  mine,  ehromie  iron^foli^td  taU,  marmolite,  ser^ 
pentiDe,  chaleedony;  at  the  Magueaiau  Quarry,  magnesite,  marmolite,  eerpen- 
tine. 

pAanAnrao,  (in  tovnilirp  of  Sadsbury). — In  the  toil  for  teren  Tnil«»«  alonff  the  val- 
ley, rutiLe  ! ;  nortliC!a«t  of  the  Tillage,  atnethyst,  tourmaline,  cpidote,  (in  a  Doulder), 

PaMN. ^Gamete,  figure  etone 

Paysr^DunT  TowHfcttir. — On  Cephas  Cloud*!  farm,  brown  ffamHt  I ;  J.  Dilworth^a 
larm,  nvar  FennATille,  mica  11  (ici  six-sided  prisini  from  one  qoarter  to  aeren  inehea 
Acrosa);  at  Harrey**  lime  quarry^  on  the  Braodywiae,  ckondrodiU;  quarter  of  a 
mile  aDovti  the  last,  at  Wm.  Buruett'ft  lime  quarry,  aphene,  diopaide,  augite,  eoc- 
eolittk 

PuKKixviLLs, — In  Railroad  TuuoeU,  pearl  §par  (exhausted),  doiomUe,  f^lkm  Umd^ 
iron  pyrites ;  at  Wheatley'e  Miae,  pyromorphUt  /  etnmte  1  cryat  quariz,  ffol^na^ 
rnn^letUe  1  copptt  p^riUi,  hearv  spar,  ^uor,  ^mlfemte !  ealamifu,  ceraaineV,  Tanap 
dioit«f.  phosphato  of  copper,  caromate  of  lead. 

PorrsTowfr,  near  French  Or, — (EliEiil>eth  Min«). — Iron  pyriUM  1  (in  ootahedrona), 
eopptr pyritts,  magnetite,  dark  broum  garnet,  iiiolybdenit«. 

UirtojrTiLtx. — One  and  a  half  miles  northeast,  on  Serpentine  Barrens,  eorundum  ! 
maeeive  and  errtt.  (often  in  loose  crystals  and  also  in  albite,  the  loose  crystaU 
tnoetly  covered  with  a  thin  coating  of  steatite,  aomettroee  with  gibbsite),  talc, 
pre*m  tourmaline  (with  flat  or  pyramidal  terminations),  liffniform  aabestua,  ytilote 
beryl  (rare),  aerpenHnt^  bracite,  c^Aromu:  iron,  quartz  crystau,  fff^en  quarix^  actino- 
lite.  cUnoehloT€  \n  cryst,  diallatft^,  granular  albite  (H.^),  adularia,  ofi^ocloa*,  hal- 
loysite.  maroariie,  tuphylliU^  allaulte,  hematite,  chalcedony  ;  half  a  mile  loath west, 
on  T.  Webb  a  farm,  ^erptntine^  chromic  iron,  (maa);  two  and  a  half  milee  south- 
west,  m  R.  Baik>y'B  lime  quarry^  fib,  tr^^molite,  mussite ;  kyaniUf  marffarodite ;  two 
oailoa  southwest,  at  Puiey  s  saw  mill,  tircon  (cryst,  small,  loose  in  the  soil,  rare),  ru- 
tile  ;  one  mile  south,  on  the  farm  of  Baily  an<f  Brotheni,  bright  j|i^GW  and  nearly 
tehiu  tourmatine  1  (rare),  orMoc/dM  (cheeterlite),  albitt  1  {inacceanole) ;  two  milea 
east,  near  Marlborough  meeting  house,  tpidoUl  (rare),  serpentine^  acieular  black 
tourmaline  in  white  quarts ;  one  mile  west,  near  Logan's  quarry,  staurotide,  kya- 
Dite,  yellow  tourmaline,  (rare) ;  at  Edward'e  lime  quarry  near  the  laat,  purple  fluor^ 
rutik;  four  milea  west,  in  limestone  quarries  of  West  Harlborough,  near  Doe  Rit- 
er  Village,  aeapolite,  rutile,  tremolito. 

Warroiiwria.— One  and  a  half  mile  north,  hydromagnttite,  etinoehlort,  bruciie,  in 
aerpentine,  ilreon,  two  miles  west ;  one  and  a  half  mile  oorthweet,  ptteh-blaek 
»llanit«;    RE.  intumeecea  very  readily  (O.  2'fi) ;  8  m.  south,  dinotKlcr^, pklo^opiii. 

Wellxbtown. — Magnetie  iron,  chromic  iron,  aetinoliteu 

COLUMBIA  CO. — M  Webb's  mine,  yellow  blende  in  eale  spar;  near  Bloomburg, 
eryit  magnetic  iron. 

DAUFEIK  CO. — Near  Hommerstown,  green  garaeta^  eryit  tmoAy  quarts^  erytt. 
feldspar* 

DELAWARE  CO. — Asrow.— Near  Village  6r«en,  osn^Mytf,  eorundum,  fm^ry/ils, 
aiaurotide,  sillimanite,  black  tourmaline,  pearl  mica,  aabeetus,  anthopbyllite ;  nitar 
Tyson's  Mill,  garnet,  stanrotlde;  at  head  of  Peter's  Mill  Dam,  in  a  brook,  garnet 
resembling  pyrope, 

BiajrivroHAic* — At  Bullock's  quarry,  aireon,  bucholzite,  fibrolite,  naerita, 

OmsTEB. — ^mefAy«l,  black  tourmaline;  in  Burk's  quarrv,  A^ry' ^  black  toitrm^ 
iimtU  Mdtparl  manganesian  garnet,  eryst.  pyrites;  on  Cnoster  Creek,  at  Carter's^ 
moigbJinUtt  mdybdU  oehrt,  «opper  pyrites,  tourmalins,  kaolin  ;  at  Little's  quarry* 
brown  gamete,  tourmaline ;  near  Hen vi's  quarrtea,  amtihyMt  in  geodea 

CmcnnTnL — Near  Trainer's  Mill  Dam,  beryl,  tourmaline,  oryst*  feldspar,  kaoUa ; 
an  W.  £yre'a  farm,  ta%urmaiin4 1 1 
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CooFTOWir,  Hftrford  Co. — OliTe-eolored  toMrmatins,  4imttmf9^  $k 
And  rose  colore,  liqniform  ath^tta;  chr&mit  iron,  terpfniim^ 

Deer  Cezse. — iiagfteiU  iron  I  in  ebllorite  sU.!^ 

FftKDEMGK  Col — Old  Liberty  Mine,  near  Liberty  Town,  hlaek 
oopper  glaoee,  Bpeeular  iroo  ;  at  DoUjb jde  Mine, 
pynta,  argentiferous  gntena  In  doHlomile. 

MoirrooMBRT  Co. — Oryd  of  manf^^nme. 

SoKEftSKT  Aim  WoBCTxsTCE  Coft.,  nortli  part.— S«y  tro»«r««  ( 

dr.  Mart'a  Riyeb. — Gfptum  t  in  clay. 
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Alsemablb  Co,,  a  little  weit  of  tbe  Green  Mta. — SteatUt,  ^rmpkU9;  ^ 

Amhbbbt  Co.^  along  tbe  weat  baae  of  Bnlfalo  M^ — Ocmper  orwt,  e<^ 

AiTOtmTA  Co. — At  Weyer'8  (or  Weir'a)  care,  aixteen  mile   oorlhettii  o 

End  eighty-one  milea  northweat  of  Ricbmond,  c&lc  spar^  w&d  alalACll^ 

BucEiMGHAM  Co. — Gatd  at  Garneit  and  Mo^eley  Minet,  larg^eljf  woiH 

fiteit  pyrrhotine,  calctle,  garnet :  at  the  Eldridge  Mine  (oow  LottdosV 

IQjiM)  near  by,  and  th^  Buckingham  Mines  neET  Maysrille,  gold,  ^nrttei 

OOppET  pyritea^  tennEntite,  h^avy  fpar;  kyanite,  tovrma/in^,  meti^^diu,    ' 

CiiEatiCEiTXLn  Co.— Near  thia  and  Richmond  Co.,  bitimiiiioiia  eo^  i|fl 

CuLPBPPKE  Co.,  on  Rapidan  riTer. — ^Gold,  pyriteE  -^H 

Feajtelik  Co.'— GrayiAn  ateatit& 

FACrQcrEE  Co.,  Barnet'a  Mills. — Aabeatns  ;  sold  zmnea^  6aryi««,  cdcH^ 
Flutakna Ca — Gold  at  Stockton** Mine;  ^ao  tetrad jmite  Ei  ** Tei" 
Pheitix  Copper  Mines. — Copper pyriUM,  ete. 
Geoeoetoww,  D.  C. — Rntile. 
Goochland  Co. — Gold  minea,  (Moaa  End  Buaby'eV 
Haepee^s  Feeet,  on   both  lidei  of  the  PotomEo. — ^Thnringite 

Jeffeuok  Co.,  Et  Shepberdfttown. — Fluor, 

Kenawha  Co.— At  Kentkwh^  peirolfum^  brine  iprinsm,  ceiiiieI  eoslP 

LooDorr  Co.— Tabular  quartt,  prtue^  pyrites,  tatc^  tkioriUt,  fonti 
chromic  iron,  actinoHte,  gvarti  cryttait ;  mieac€<n»M  iron,  embewsite^ 
dote,  neEr  Leeeburg»  (Potommc  Mine). 

LoEFidA  Co. — WElton  sold  mine,  go1d»  pyrites,  eopper  pyrtlea, 
leoE,  epatkio  iron,  blende,  anglesite;  booJangerite^  Uende  (eI  TSad 

Neuon  Co. — Galena,  copper  pyrites,  malachite. 

Oeaitqb  Co^^^Western  part,  Blue  Ridge,  specular  iron ;  gold  Ett 
End  Yancluse  gold  mines,  worked  by  the    **  Freehold*'    and 
OompEniea. 

BooKEEiDox  Co.,  three  miles  southwest  of  Lexington. — BeETy  spsir. 

SoKitEKnoAa  Co.,  neEr  Woodstock. — Fluor  spEr. 

Mt.  AiTO,  Blue  Ridge. — ArgiUaeeoua  iron  ore. 

SroiETLTAifiA  Co. ,  two  miles  northeEst  of  ChEncellorriUe. — JTwaissltf  ;  i 
at  the  junction  of  the  Rappahannock  and  Rapidan  (''GErdiner  Co.);  04 
pahanrtock  (Marshflill  Mine}  ;  Whit«^ha11  Mine,  aflfordtng  also  tetrmAywiiiH 

SrArroiU)  Co.,  eight  or  ten  miles  from  FalmoutL — Mioaceous  iron,  , — * 
mite,  iilTer^  gEleuE,  TiviEiiite. 

WAEninoToif  Co.,  eighteen  miles  from  Abingdon.^ — Jtock  taii  witli  ^ 

Wttbk  Co,,  (AustiiPs  minesji— Onif«l«,  minium^  piwmhie  oekr^t  V' 

On  tbe  Potomac,  twenty*fi?e  miles  north  of  Wssliingtos  Cily*- 

in  gray  compact  limestone. 


NORTH  CAROLINA. 

Ajike  Co. — MalEchite,  copper  pyrites. 

BimcoMi^  Co. — Corundum  (from  a  boulder),  mar^riU,  «or 

^■hrotnio  iron,  flirytes,  fiuor,  rutilc,  iron  ores,  ozyd  of  mangan^SL, 
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BcuB  Oa — Gold,  mfom^^U,  sireoa,  bwyl,  ttfwdiiw,  fmrmM,  wghmm^  fra/ftift, 
iron  orM. 

Cabakbcs  Ca — ^Fli«mz  mine,  gold*  baiytM,  coppgr  pfiUt^  nnrilttroQi  pyriUi» 
qanrU  {Mciidoinorph  after  bnrytce,  teindymite;  Pioneer  Mines,  ^oU^linKMiito,  py- 
Toliaite,  kmmkmrJiiU,  woi/rmm,  tektHite^  tnngeUte  of  copper,  woifrmmune^  dininona, 
ohryeoeolU,  eopper  gUuiee,  molybdenite,  copptr  m^riiSM,  tren  f/yrilu;  Wkite  Mine^ 
needle  ore,  copper  pyrites,  bnrytee ;  Long  nnd  Mnee's  Mine,  nrgentileroiit  gnlenn. 
iron  pyrites,  copper  pyrites,  limonite ;  Boger  Mine,  tetndymite;  Fink  Mine,  Tnln- 
nble  copper  ores ;  Mt.  Mnkins,  tetrshedritet  magnetite,  tale,  blende^  pyrites,  gnleni. 

Calowsll  Ca— Cliromic  iron, 

CBAniAM  Ca — Mineral  coal,  pyrites. 

CnnoKjEB  Ca— Iron  ores,  gold,  calena,  conmdvn,  mtile. 

Datidsoh  Ca^Kin^a  now  Wathinffton  Mine,  natiTe  salrer,  eenisite,  anglcsite, 
scheeliie,  prromorphiie,  galena,  blende,  malachite,  black  copper,  tpavcHifs,  gamely 
•tilbite.  Five  miles  from  Washington  Mine,  on  Faust's  Farm,  gold,  UHwm^fmiU^ 
ozy d  of  bismuth  and  teUnriom,  copper  pyritea,  limonite,  spathic  iron,  epidote ;  near 
Squire  Ward's,  sold  in  crystals,  dcctmm. 

61*1031  Ca — Iron  ores,  conmdom,  margarite.  Xear  Crowder's  Mountain  (in  what 
was  formeriy  Lincoln  Ca),  Ugmiite,  kwanite^  gmrmet^  graphite ;  also  twenty  miles 
northeast,  near  south  end  of  Clubb's  Mtn.,  lasnlite,  kyanite,  tale. 

GuiLionD  Ca — ^McCullock  copper  and  gold  mine,  tweWe  miles  from  Greensboro, 
^oid,wriU9,  €opptr  fjfriUt  (worked  for  copper^  7«affs,  spathic  iron.  The  North 
Carolina  Copper  Ca  are  working  the  copper  ore  at  the  ola  Fentress  mine.  « 

HniDmsoH  Ca«-Zif«o«. 

LmooLM  Ca —Diamond ;  at  Bandleman's,  mauthjftj  /,  rose  quartJL 

Maoo*  Ca — Chromic  iron. 

McDowell  Ca — ^Brookite,  monaate,  corundum  in  small  crystals  red  and  white, 
streofw,  garnet,  beryl,  sphene,  xenotime,  mtile,  clastic  sandstooe,  iron  ores. 

MncifEWBKio  Co. — Near  Chariotte  (Rhea  and  Cathay  Mines)  and  elsewhere,  eep- 
per pyriies,  ffold :  chalcotrichite  at  McGinn's  Mine;  bamhardtite  near  Charlotte; 
pyrophyllite  in  Cotton  Stone  Mountain,  diamond. 

RowASf  Ca — Gold  Hill  Mines,  thirty  ei^t  miles  northeast  of  Chariotte,  and  fo«ir- 
teen  from  Salisbury,  gold,  auriferous  pyntea ;  ten  miles  from  Salisbury, /iliifpar  in 
crystals. 

RriHBBfono  Ca — Oold,  graMtt,  bismuthic  gold,  diamond,  euclase,  pwtniomofph 
cms  quartz,  chalcedony,  corundum  in  small  crystals,  tpidoie,  pfropt,  brookita,  lireon, 
monaate,  rutherfordite,  samarskite,  quart*  cryttaU,  itacolumite ;  on  the  road  to 
Cooper's  gap,  kyanite. 

Stoues  and  Suannr  Cos. — Iron  ores,  sraphite. 

Union  Ca — ^Lemmond  Gold  Mine,  eignteen  miles  from  Concord,  {at Stewart's  and 
Moore's  Mine),  gold,  quarts,  blende,  argentiferous  galena  (containing  tj^  oa.  of 
gold,  and  86'6  01.  silrer  to  the  ton,  Gentn),  pj^rites,  some  copper  pyrites. 

Yahcxt  Co. — /ran  ores,  amianthus,  ckmmU  trsn. 

SOUTH  CAROUNA. 

Abbbtills  DisT.— Oakland  Grove,  Ooli,  (Dom  Mine),  galena,  pyromorphite, 
amethyst,  garnet. 

AvoBBSOH  DisT. — At  Pendleton,  actmolite,  galena,  kaolin,  fonrMa/iiUL 

CHAELnsvoii. — SeUiUie, 

CnnowBB  Vallst. — Galena,  tourmaline,  gold. 

CHcsnaruLO  Dnr.— Gold.  (Brewer's  mine),  talc,  chlorite,  pyrophyllite,  pyritea, 
native  bismuth,  carbonate  of  bismuth,  red  and  yellow  ochre,  whetstone. 

DAnu3foio3f. — Kaolin. 

Edobitikld  Dist. — ^Pliilomelane. 

GanucviLLK  Dnr. — Galena,  phosphate  of  lead,  kaolin,  chalcedony  in  burhstone, 
beryl,  plumbago,  epidote,  t&urmmiiiu. 

KnasBAW  Dnr.— J^m/i^ 

LAXCASTsn  DisT^— Gold  (Hale's  mine),  talc,  chlorite,  kyanite,  elastic  aandalone, 
pyrites;  gold  also  at  Blaekman's  mine,  Massey's  mine,  Esell's  mine. 

NKwanar  Dist.— LeadhilUU  (f). 
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PtcnrKir'i  Dnr. — QeM,  iiMiigwii^Be  ores,  kAoiin. 
Rioai.4ND  DiiiT. — ChiflAtolite,  nov&culite. 

Spaetanbvko  Dist.^ — Magnetie  irtm  ore,   chaloedony,  hmmaiiU  ; 
broum  lifvioUU^  ^apkite^  limettoiie,  oopperai^ 
doMTER  DisT. — Agate. 

Union  Dlst. — Fnirforest  gold  miaea,  pjrit^,  copper  pyrites. 
YoftK  BiBfu-^Lime^toneBy  vheUtonea,  witherite*  heavy  ipar. 

GEORGIA. 

BuEKS  Aifi>  ScBirni  Ooa.— Hyalite,  

Clauk  Cki.,  near  Clurluvi lie. — Gold,  xenottme,  sreon,  rtttile,  iyvnil 
iroD,  garn«t,  quartz. 

HAWugniAii  Co.— Gold,  iron  and  copper  pyritee,  gai^na,  homlA^m 
qiinrte.  kaolin,  soapstone,  dilorite»  rutile,  iron  ores,  goiena,  toarmalia«« 
£ircon. 

HalIi  Co,^^Gold,  quarts,  knoliti,  diamoad. 

Hahoock  Co. — Agate,  chiilceilony. 

Lumpkin  C<x — Gold,  quarts  ciystala 

IIabon  Co. — Gold,  copper  ptfriieM. 

WAt^HiNOTuN  Co.  Dtiar  SaiinderBTillei — Wan flliU,  fire  opai, 

ALABAMA. 

Bibb  Co.,  Gkntrkville: — Iron  or««,  marble,  h«aty  §par^  coal,  colwi 
TusCALoofiA  Co. — Coal,  galena,  pyrites,  viviauite,  Umonite,  cjdGite^ 
aaite,  AteaUt<e,  quartz  cryatatflp  manganeae  ores.  — 

Bknton  Co, — ^Amtimonittl  lead  ore  (Boulangeritel) 

FLOREDA. 

Nbak  Tampa  Bat. — Lunestonej  sulphur  spriiigs,  chaloed<>iiya 
ailioified  sheik  aud  oorale. 

KEZOTJCKY. 

Mammoth  Cavil — Otfptum^  in  iniitative  forms,  stalactiteii.  nitre,  i  _ 
Near  the  line  between  Livingatou  and  Uniou  Cos.,  galena,  cepp&t  pjrit 


TENNESSEE. 


Bsowk's  Gbkke. — Galena,  blende,  heavy  ftx>ar,  eelestina. 

Cart£k's  Co.  foot  of  Roan  MU^Sahtite,  ma^etic  iron. 

CtAiBoaNsCo. — Ciilamine,  galena,  einitlisonite,  chlorite,  steatite,  and 
iroiL 

GocKB  V*x,  near  Briuh  Greek. — Cacoxene,  kraurite^  iron  sinter,  tti 
brown  hematite. 

DAVineoN  Co. — Selenite,  with  granular  and  snowy  ^tfptumt  or  aln 
llzed  and  (Compact  anhydrite ^fiuor  in  <:ryeta1af  ealc  upar  in  cryttaJa. 
Tille,  blue  eeleitinef  IcryBtallized^  fibroQA,  aod   radiated),  with  hearjf 
stone.     Hay^bora',  galena,  blendCj  wlih  heavy  spar  as  U:te  gt^ngne  of  I 

DicKEON  Co. — Mangiinite. 

jKrrEKgON  Co,^Calaminr,  galena,  fetid  heavy  spar. 

Knox  Co. — ^MagQesian  limeatone. 

Maubt  Co. — Wavellite  in  limestone. 

MoaoAN  Co. — ^Epsom  salt,  nitrate  of  lime.  ^ 

Pole  Co.,  Iliwa^see  mine,  southeast  corner  of  state,  near  OeoM 
copper  !  copper  pyritee,  iron  pyrites,  (mines  valuable). 
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BoAir  Ck>.,  etfUrn  dMliritj  of  Cumberlandft  Mta. — ^WaTcUito  in  limeftone. 
Sbvbrn  Co,  in  caTemt.— E^Mom  salt^  sod*  alum,  saltpetre,  nitrate  of  UoMk 
Smith  Co. — Fluor. 
Smokt  Mt.,  on  decliTity.—Homblende,  garnet,  stanroiide. 

OfflO. 

Baixbridok,  (Copperas  Mt,  a  few  miles  east  of  B.)— Calc  spar,  heavy  spar,  iron 
pyrites,  cop|H!ras,  alum. 

Caxfield, — Ovpntm  I 

Duck  Crkkk,  Monroe  Co. — Petroleum. 

Liverpool. — Petroleum. 

Mariktta. — ^Argillaceous  iron  ore ;  iron  ore  abundant  also  in  Soioto  and  Law- 
rence Cos. 

Poland. — Oypmm  I 

MICHIGAN. 

Lakk  Superior  Mining  Region.—  The  four  principal  regions  are  Keweenaw  Point, 
Isle  Royale,  the  Ontonagon,  and  Portage  Lake.  T^e  mines  of  Keweenaw  Point  are 
along  two  ranges  of  eleyation,  one  known  as  the  Greenstone  Range  and  the  other, 
as  the  Southern  or^Bohemian  Range,  (Whitney).  The  copper  occurs  in  the  trap  or 
amygdaloid,  and  in  the  associated  conglomerate.  Native  copper !  native  tiiver  t 
cop|)er  nyrites,  horn  siWer,  gray  copper,  manganese  ores,  epidote,  prehnite^  laumonr 
tite,  datliolite,  houlandite,  9tuhite^  analciine,  chabazite,  fii«to/y/>«,  (Cop|)er  Falls  mine), 
leonharditet  (ib.),  analcime,  (ib.),  apophyllUe,  (at  Cliff  Mine),  vollaMtonite,  (iK),  eaU 
*par,  quartz  (in  crystals,  at  Mineeota  mine),  tapanite,  black  oxyd  of  copper,  (near 
Copper  Ilarbor,  but  exhausted),  chrysocoUa ;  on  Chocolate  river,  galena  and  sul- 
phuret  of  copper ;  copper  pyrites  and  native  copper  at  Presqu'  Isle.  At  Albion 
min^t  daiMykile :  at  iTinee  Vein,  amethytt ;  at  Michipicoten  Ids.,  copper  nickel, 
stilbite,  analcime. 

Isle  Rot  alb,  48®  N.,  89®  W. — Native  copper,  epidote,  harmotome  (t)  datkoiite,  wol- 
lastonite  (ezhanated),  pectoUte,  chlorastrolite. 

ILLINOIS. 

Gallatim  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  miles  from 
Shawneetown,  down  the  Ohio,  and  from  half  to  eight  miles  from  this  river. —  VioUt 
Jluor  tpar  I  in  carboniferous  limestone,  heavy  spar,  ^o/^na,  blende,  brown  iron  on; 
near  Rosiclare,  calcite,  galena,  blende;  five  miles  back  from  Elicabcthtown,  bog 
iron  ;  oftc  mile  north  of  the  river,  between  Elizabethtown  and  Rosiclare,  nitre. 

In  Northern  Illinois,  townships  27,  28,  29,  several  important  mines  otgaUnrnj 

Pope  Co. — Pyromorphite. 

INDIANA. 

LimsTONB  Caverns  ;  Cory  don  Caves,  Ac. — Epeom  $alt. 

In  most  of  the  southwest  counties,  pyriteg,  vwphate  of  iron,  and  feather  alum  p  on 
Suf^r  Oeck,  pyrites  and  tulphate  of  iron ;  in  sandstone  of  Lloyd  Co.,  near  the 
Ohio,  ^yptwm ;  at  the  top  of  tne  blue  limestone  formation,  brown  »par,  caic  tpar. 

MINESOTA. 

North  Shore  op  U  Superior,  (range  of  hills  running  nearly  northeast  and  south- 
west, extending  from  Fond  du  Lac  Superieure  to  the  Kamanistiqueia  river  in  Upper 
Canada). —iSco/A;t<«,  apophyllite,  prehnite,  atUbite,  /ousiofihle,  hemlandiie,  karmotome, 
thomson i to, /uor  tpar,  tulphate  of  baryta,  tourmidine,  epidote,  hornblende,  caleare- 
ous  spar,  quartz  crystals,  iron  pyrites,  magnetic  iron  ore,  steatite,  blende,  black 
oxyd  of  copper,  malachite,  native  copper,  copper  pyrites,  amethystine  quarta,  ferni- 
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aamsfm  qwrtc,  ribafrfliwiy,  earMUm,  fl^ale,  drwj  qaarts.  li jalitc  I  fibrow  qi 
^qicr,  praM,(iBt]MdebrwarthelakeilMr«>,a^Stootk3Mr,  «a|^  Bstire  i 
■podmeDcr.  aneuter  of  colMlt,  cklorite;  bctwetia  P%wb  Poiaft  asd  Foa 
late.  Bear  BapCuni  rirer,  Mpawte,  (thalite^  is  Oijgdaloid. 

Kbtix  Bitb  Tkap  R4S0B. — Epidote,  nail-hMd  e^e  ipar,  ■■■iithjitiae  ^ 
flTTfXMM  ■par,  VBdatemmad  seoliteB,  aapoutai 

SmxvAiB.— Blende. 

FAuaor  TKK  St.  CaocL  Green  caHMmatoafeopptr,  native  copper,  cpidetc^ 
headepnr. 

RAiyTljuuL~Aetinolite,traiolite,fibr(NBbormblflB4e,gnxaat,irDn  prritei. 


wiscossnr. 

At  1^"— *>  PoDiT  and  ebewbere,  eopper  and  lead  orei,  prncipaDT  m&tax 
ite  of  eopper,  eopper  pTTitee,  ana  pmUmm,  (onlr  tke  Inat  nbsndnnti. 

.  cmpiU^fy ^yrUeM,  Uemit^wkiuUmd  ere,  Wndhillite (f ),  tmifkmmiie  (cart< 

},  angleBte,  Aea»y  ^par,  and  ealc  apmr. 
8jkk  Co. — Speenlar  iron !  malaehhe,  eopper  ^rritea. 
M ovrasAL  Rim  PoncAas. — Galena  in  gneiMoid  granite^ 
Lac  bc  Flampkac  IL — Gamet,  kyanite 
Bia  Bgu.  Fauc,  (near). — ^Bo^  iron. 

Larr  Haw  JL,  (near  nail  tnbatarr). — Malarhite,  eopper  ginaee,  nathre  eo 
tad  eopper  ore,  earthy  anlaehite,  qM^ote,  eUorite  f  qaarts  erjvtnla. 

IOWA. 

Dc  BcqcB  LsAB  Mma,  and  elMvbere.— Cralma/  tmie  a/mr,  Uaek  ozjd  of  i 
gaawf ;  at  Evinces  and  Slierard*s  digginga,  tmimmime  !  or  imithionite  :  at  Dca  Xi 
qaarU  emtali,  telenite ;  Maboqoeta'B.,  kiromm  iron  ore  . 

CaoAa  kimn.  a  branek  of  the  Dee  Moinea — SeUniU  in  erystala,  in  the  bctomi 
■hal«  of  th«  coal  mea§are» :  a]jo  el««wh«re  on  the  Dee  Moinea,  gtpauin  abon^ 
argilla<e«<»aft  iron  ore,  spathie  iron  :  copperat  in  enrstals  on  the  Ilea  Moinea.  a 
the  month  of  Saapi  and  eUe where,  t  rem  f^jfrites,  blende. 

MISSOUBL 

BmnrGHAM. — Limonite. 

Jwrrrmsov  Co..  at  Valle't  Digcincs- — G^len^  wkiU  lemd  ort,  angieaitc,  ea|aa 
pTritoat  cop*per.  bine  and  ereen  malachite,  carbonate  of  barrta. 

MiiTK  A  Brarox. —  Gwleiui.  wkiU  Uod  ort,  mngUnU,  hemrjf  «p«r.  eale  «par. 

Dkit  DifrCDrcdL — Carbonate  of  copper,  wkiu  lemd  ore  in  cr3rrtals,  and  mangi 
ort 

Mnra  la  Morra. — Gmlena  I  malachite,  t^rtky  cohmlt  and  nickel,  bog  mangaj 
■olpharet  of  iron  and  nickel,  wkUe  Uod  art  in  crritals,  ealedonite,  plomboreai 
volfram. 

PKaar's  I>i6«nKGi&.  and  elie  where. — Galena,  Ae. 

Forty  milcA  weft  of  the  MiBeiAeippi  and  ninety  tooth  of  Si.  Lonia.  the  iron  m 
taint,  tpecolar  iron,  limonite^ 

ARKAXSASl 

Batbttllk. — In  bed  of  white  K.  tome  milet  abore  Batetrille,  Gold. 

OcACHTTA  Sranot^— Qaerex/  wheUtonceL 
j.J^^^^^  C^oTK. — Broditt!  BdkarUmuU,  r<ao/i<«, magnctie  iron,  qnartx.  green  e< 
ute,  garnet,  apatiteL 
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CALIFORNIA. 

Aloog  the  Sierrm  XeTada,  golii,  platinum  (rare),  iridoftmine,  molybdenite, 
molybdiDe,  zircoQ,  magnetic  iron ;  near  bay  of  San  Francisco,  actinolite,  talc,  mt- 
pentinCp  jasper,  salt,  gypsum,  (island  in  the  Caquines  Straits);  ridges  of  Sierra  Ami, 
south  of  San  Jos^,  cinnabar.  Gold  also  found  in  the  Umpqua  region,  Oregon,  and 
the  Shasty  Mountains. 

CANADA. 

CANADA    EAST. 

Abebcrombie. — Labradorite. 

Bat  St.  Paul. — IlmeniU  /,  apatite,  allanite,  rutile  (or  brookite  f ) 

AuBERT. — (void,  iridosmine,  platinum. 

HoLTON. — Chromic  iron,  mofjneaite^  serpentine,  picrolite,  steatite,  bitter  spar,  wad. 

BoucuERviLLE. — Auffitt  in  trap. 

BaoME. — J/o^iKf  If  iron,  copper  pyrites,  «;)A«n«,  ilmenite,  phyllite,  sodalite,  can- 
crinite,  galena. 

Chamblt. — Analcime,  chabazite  and  oalcite  in  trachyte. 

CoATEAL-  Richer. — Labradorite,  ilmenite,  hjfpenthfne, 

Daillebout. — Blue  spinel,  with  olintouitc. 

6 RENVILLE. — Tabular  npar,  iphcnr,  idoorase,  calcite,  pyroxene,  garnet  (cinnamon 
stone),  zircon^  graphite,  icapolite. 

Ham. — Chromic  iron  in  serpentine. 

Ihvekxeaa. —  Variejated  copper. 

Lake  St.  Francis. — Andaiutite  in  mica  slate. 

L  A3(  MDo  w  Ki. — Ba  rytcB. 

Mills  Isles. — Labradorite  I  ilmenite,  hyperstheue,  andesine,  zircon. 

MoNTREAU — Calcite,  augite,  sphene  in  trap. 

MoRix. — SphtnCf  aj>atite,  labradorite. 

PoLTON. — Chromic  iron,  iteatite^  serpentine,  cunianthu*. 

Roi'tiBMoxT  Mts. — Augite  in  trap. 

St.  Arm  and. — Micaceous  iron  ore*  with  qnartz,  epidote. 

St.  Francois  Beauce. — Gold,  platinum,  iridosmine,  ilmenite,  magnetite,  serpentine, 
chromic  iron,  soapstone,  magnetite,  heavy  s|>ar. 

St.  Jerome. — Sphene,  apatite,  chondroiite,  phlogopite,  tourmaline,  zircon,  molyb* 
denite,  magnetic  pyrttet. 

St.  Norbext. — Amethyst  in  greenstone. 

Stiklet. — Serpentine,  verde  antique !  schiller  spar. 

Sutton. — Magnetic  iron  in  fine  crystals,  Mpeeular  iron,  rutile,  dolomite,  magneaittt 
chromiferous  t(Uc,  bitter  spar,  steatite. 

Upton. — Copper  pyrites,  malachite,  calcite. 

Vaudreuil. — Limonite,  virianite. 

Yamask A.  -Sphene  in  trap. 

CANADA    WEST. 

Balsam  LkKiL—Afolifbdenite,  scapolite,  quartz. 

Brantpori». — Sulphuric  acid  spring,  (4*2  parti«  of  pure  sulphuric  acid  in  lOtK)). 

Batiiurat. — Heavy  spar,  blarl-  tourmnlwr,  prrthite  (orthoclase),  peristerite  (al- 
bite),  bjftowuite. 

Bromu — Magnetite. 

BuROK»s. — Pjfroxene,  albite,  mica,  iapphire,  sphene,  copper  pyrites,  apatite,  blaek 
Mpinel  !  spodumene,  fin  a  boulder). 

Bttown. — Calcite,  bjftownite,  chondrodite,  spinel 

Cape  Ippbrwash,  Lake  Huron. — Oxalite  in  shales. 

Clarbn  ik>n. — Idocraee. 

Daliiousie. — Hornblende,  dolomite. 

Dbummond. — Labradorite. 
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MmikrmbmxirQj  C^yBUliiHtra^y. — P.  1^,  Lfih  line  &s«  Uff^.  Uie  fon&ala  mmi  laa 

P.  $T.   Is  the  MoDodinio  >T»s«m.  \ltt  T^ctsf  of  ib«  ax«».  ^tbe  e]i»oduf«Ml  h 

front  &nel<-  of  :hr  pricn   or  h&If  c*f  / :  /   &nd  T '  knlf  the  nnc)«  abor«  of  tk«  dia^ 
dookc  l-*x  <or  hnlf  of  li  :  li  uTc-r  ('): 

c=:Tan  .V  tin  C        a=Tui  AVtan  .rsst&n  A*  col  A". 
T^c  proponion  «  :  ftesfin  «  :  f-in  ■.  in  the  tercfit^enth   lin«  from  botuoi  of  tkif 

P.  92.  Ill e  heftdhif  Ji^'**or:i9^ic  .Si.a/'>*»  shonM  be  Mi**ii»^rtrir  Syttrm. 

Atamir  Wri^iU  i^i  G!mnmuiK, — J.  Tr««r«n  hu  obtainod  for  the  AXomie  weight  of 
Glnciniim  ^6*».     l^ogc.  xrii.  12$.  1S,'»4. 

P.  l^flL  Hom»M^morfikinm. — In  «  p*per  on  the  relaiion*  Wtveen  ChcnieAl  Conpo^ 
•ition  and  CT3rst4lline  Fonn.  (Pnn*.  IS^iu  by  M.  LaJrev.  from  vhom  it  has  mob 
jxuX  now  reeetred.  the  author  rerieirf  many  differrnt  clasM*  of  compound*.  rriacH 
pollT  mineraU,  and  »hov»  that  all  or  nearlV  all  of  the  fomu  mav  be  c»btaincd  froai 
nui4amenta1  forms,  near  S^.i^  in  anele.  br  aunminc  ^  the  fondamental  form  whetv 
necetaarr,  one  harine  K«me  MiLple  rilauon  to  that  nfnally  »&>  adopted.  Relatioaa 
.  to  the  moDometrie  H-^^teyi  are  ihn^  brc^ught  oat.  and  al*o*  hoTDOK»morphia&»  indo- 
pendent  of  eompocition.  In  dedai-in^r  the  relation*.  cleava|^r,  tvin  compoiitMB. 
and  all  other  point*  bearing  on  the  a-tu*]  or  potential  dimenMon*  of  a  *peeioft,  ai>e 
diareearded :  point*  which  are  dwelt  upon  in  the  chapter  on  hom«Pomorphi*i&,  and 
which  have  led  the  author  to  a  »iniilar  ceneral  concln*ion  bj  a  differtat,  and,  •» 
we  belie  re.  bj  a  tnore  con*i*tent  method. 

Bammelaberg  ha*  pnbli*hed  an  important  paper  in  Pocs.  xci.  S2I.  on  the  Cr^ 
lalliaation  of  Iiomorphoiu  Sali»  together.  In  the  Ann.  de  Ch.  rt  de  ^J^  [t],  itkik, 
404,  1S5S.  IL  J.  Nickk«  ha*  a  rduable  mrmoir  "  On  Polymorphifm. 

P%em0km^rpk*^  p.  222.— Add  the  following  to  the  catalogue.     Thev  are  moaUr 
froma  paper  by  Pro£  Reos*  of  Prague.  (185S): 
Hematite  after        Cenuite.  Pvrite*  after         Brown  Spar. 

Feld»p*r.  yarca*ite  Baryte*. 

Galena  Cerosite.  Chalcopvrite  Magnetite. 

Pharmaeolite  Realgar.  •*"  Na«ya«teL 

Garnet  Calcite.  Thorite  Orthoclaaa. 

Ceruflite  Caloite. 

P.  24a  In  the  Claaaification  of  Mineral*,  the  Fluorid*  are  arranged  along  nde  «C 
the  dilorids,  where  tome  chemists  place  them.  The  element  Fluorine  .^PP*^;*]^^ 
be  intermediate  in  character  between  Oxygen  and  Chlorine:  and  it  ia  |wb»My 
better  to  make  for  it  a  separate  divijion.  arranging  the  specie*  ^p-  **0)  •»  follows* 

IIL    rHLOUM,    BaOMII»es    IOMI*A. 

1.  Calomel  I>iri*ion,  Ac. — Calomel.  -   i   ^ . 

2.  Rock  Salt  Diriftion,  k<:.—Rock  Salt  Orottp,  STUioe.  Rock  Salt.  5^\^ATOtn«mi»e, 
Kerargjrite,  BromyriU;  Myrite  Grovp,  lodyrite*;  C*4^nniif  Gfxmp,  ^otunniVa. 

IV.  rLroRXi^ik 
L  BLtAiT  CoMTorsi*.— 1.    FfHor  O'ronp,    Fluor  Spar,  V***;;?**"**  *    '^^ 
Orotp,  Fluocerite.     IL  Doiblk  Bixact  Coisroi-xw.  Cryolite.  iTnoUte^. 
Then  t.  oxtcdc  covpoi'?tif«,  and  so  on 
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I.  New  or  Unarran^ed  Species, 

BARNHARDTITE,  Genth,  (commimicntca  to  the  ftothor> — ^Masdiv^ 
bponze-yellow  color*  near  that  of   ;pyrit««»  but  lustre  lew   bright,^ 
easily  to  piocbbeck  and  pavonine  tinta.     Cleavage  none.     Streak 
shining, 

Compontion,—2  €uS+Fe^".  Analjiet,  by  P.  Keyter  and  W.  J.  Tay15 
direction  of  Dr  F.  A.  Gepth; 

1,  Pioneer  MilU,  Sulphur  30*50    Copper  4«-4lJ     Iron  81<m.  Koya^i 

2.  Dan  BarDhftrdl*8,  '>9'40  47*61  ti'2Z,  A%  ir^ 
B.B«  ^ivea  sulphur  fumes,  and  fuses  to  an  iron-black  m acetic  globoJc 

fitixes,  reuctioDs  of  iron »  copper^  and  nulphnr. 

From  A  mine  on  tht>  land  of  Dun  BarnharHt,  Cflhurras  Co ,  North  ( 
near  Pioueer  &lills»  and  at  the  Phenix  and  Vandorberg  Mines    in   tb«| 
and  iu  the  Deighliorhood  of  Churlotte  in  Mecklenburg  Co. 

CAROL ATHIXE.  K  L,  Sonn€n*ckcin,[Z,  L  pr.  Ch.  be,  268,  18^V 
rounded  balls^  Color  hone^-yellow  to  wine-yellow*  Subtraaal' 
G.=r51fi.     Fracture  couchoidah 

0(mwQSition,^Atiti\y»\s  afforded  H  2*41,0  19'8»,C  1*83,  for  the  volatile] 
iseludCed)  with  3fcl  47*25  and  5i  !20"ilt!  for  thetixed.  ThU  la*t  corresponds  to 
XlSi*,  as  in  Auiklu&ite.  Hen  ted  it  affords  water,  which  is  neutral  in  i1 
and  decrepitntes  at  a  higher  tt-mperaturo,  the  color  becomes  darker*  m 
shining  mass  ie-obtuined.  B.B.  ignites  eomewhat  without  fiaxne»  and  ~ 
action  of  alumina  and  silica. 

From  a  t^ed  of  mineral  coal  near  Oleiwitx  io  Upper  Silesia,    Bomei 
Meliito.     Named  ofter  the  Prince  of  Carolath, 

CHALCODITE,  Shipard.  tShep,  Miu.  3d,  ed.  153).— Chaleodito  app«2l 
Anthosiderite,  (ix  804).  It  occurs  in  minute  thin  lamina*,  aggregated  ii 
forming  very  sfiort  velvety  coatings,  on  hematite ;  color  yellow  and 
yellonr,  with  a  pearly  bronze  lustre  ;  laminffi  tender,  flexible.  Dissolve 
liot  muriatic  acid,  KK  like  Anthosiderite,  Oecura  at  the 
Antwerp,  Jeileraon  Co,,  N.  York. 
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DELANO VITE,  Ktnngoit,{3ahTK  k.  k  GeoL  Reichs..  iv,  6^y' 
phous  eartli^^  miTiornl,  H.^^l — 1'5;  fracture  splintery  to  earthy;  adki 
toii|rue;  streak  reddish,  a  little  fihiuiog;  B,B.  infusible,  Aiudyaia  1 
Hauer,  (loc  cit): 

Si  60*55  il  19  16  Ca  O'tiS  An  4*40  fi  S4^5=i»8^ 
14' 03  per  cent,  of  water  waa  driven  off  at  100°  C.  The  oxygen  tmJtit 
3i,  fl,  la  nearly  1:2:6;  16=ft"Si'+2BSi*+45fl,  or  (tft»-flH)St*-i-16B 
sition  which  suggests  that  it  may  have  proceeded  like  Ciaiolit«  from  tlsi 
of  Augite  From  the  department  of  Dor doguo,  France.  Kens 
Montmorillonitc. 

lODO^BROMID  OF  SILVER,— M.  Louis  binnaun  announces  hy 
thor.  that  lie  hus  distinguished  an  iodo-bromid  of  silver  among 
Chili. 

LINDACKERITE, /.  K  VotjK  (Jahrb.  k.  k,   Geol   Reichs.Jv,  65l 
rhombohedral  tables,  prolmbly  triraetric,  grouped  in  rosettes  and  rcnfft 
11/^^2  5;  Q.^zt — ^2  5,  VitrVous;  verdi^is  to  appte-gr«en  ;  streak 
white,     CVwi/JOJiiYiafi.- 2Cu'X«H-^i*§-f8H,      Analysis    by    IJndaek« 
As  28-68.  S  6-4^1,  Cu  3fl"34.  ^i  !516.  fe  t'^^K  fi  9*32=5=»»-7S. 
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alliaceous  fumes,  and  fuses  to  a  black  mass.  With  borax  and  salt  of  pbospbonis  a 
copper  reaction.  Soluble  alter  long  heating  in  muriatic  acid,  the  solution  giving  a 
yellowish  brown  precipitate  with  sulphuretted  hydrogen. 

LOWKITE. — A  yellowish  saline  mineral,  from  Ischl,  approaching  Astrakanite, 
(p.  870),  affording  the  formula  ftgS-f  ^AS+3ifi=3ulphuno  acid  61-94,  magnesia 
18-20,  soda  20*27,  water  14*59=100.  Karafiat  obtained,  (Haid.Ber.Wien,  1846,  266), 
Sulphuric  acid  52*85,  magnesia  12*78,  soda  18*97,  water  14*45,  peroxyd  of  iron  and 
alumina  0*66=99*21.     6.=2*876. 

MAN6 AX-VITRIOL,  or  Sulphate  of  Manganese.— Announced  by  Glocker,  but 
imperfectly  known. 

MEXEGHIXITE,  Bechi,  (Am.  J.  Sci.  [2],  xiv,  60.— In  compact  fibrous  forms,  very 
lustrous  ;  H.=:2'5.  Compontion. — PbS4-|SbS',  Bechi,  whose  analysis  afforded  (loc 
cit),  S  17*522.  Sb  19*284,  Pb  59*214,  Cu  8*540.  Fe  t)  844=99 -904. 

From  Bottino  in  Tuscany,  where  it  was  obtained  by  Prof.  Meneghini,  along  with 
Boulangerite  and  Jamesonitc.    Tlie  atomic  proportions  are  those  of  tetrahedrite. 

PAR ACOLUM BITE,  Shepanl,  (Proo.  Amer.  Assoc.,  iv,  313,  and  Amcr.  Jour.  ScL 
[2],  xii.  209). — In  grains  and  short  irregular  seams,  of  an  iron-black  color,  with  a 
tinge  of  purple  and  a  black  streak  ;  lustre  imperfectly  metallic.  II.  about  5.  B.B. 
fuses  readily  to  a  black  glass,  which  is  not  magnetic.  With  borax  dissolves 
rapidly,  the  glass  vellowish-brown  while  hot,  but  paler  on  cooling.  Easily  at- 
tacket)  by  sulphurfo  acid,  and  gives  reaction  for  fluorine  :  a  heavy  white  precipi- 
tate falls,  **  unmixed  with  silica."  The  solution  filtered  was  not  rendered  milky  oy 
boiling ;  it  was  decomposed  by  ammonia,  and  the  precipitate  *'  of  mixed  oxyJs  of 
uranium  and  iron  was  treated  with  carbonate  of  ammonia,  which  dissolved  the 
latter,  and  showed  its  proportion  to  be  small  when  compared  with  the  former.'* 
Whence  it  is  stated  to  consist  probably  of  oxyds  of  iron  and  uranium,  with  some 
metallic  acid  not  the  titanic. 

Occurs  about  a  mile  southwest  of  the  village  of  Taunton,  Mass.,  disseminated  in 
very  minutes  quantities  through  a  very  large  Doulder,  lying  in  a  field  contiguous  to 
the  highway. 

PARTSCHIX,  Haidinger,  (Haid.  Ber.  iii,  440).— Found  in  grains  in  small  mono- 
clinic  crystals,  somewhat  resembling  Monazite.  H.^6— 6*5 ;  G.^1  4*1.  Color 
rodditth-brown.     Lustre  greasy.     Fracture  splintery. 

In  sand  from  Olahpian  in  Ilungary  with  Rutilc,  ifmenite,  Zircon,  Eyanite.  Named 
after  P.  Partsoh,  of  tne  Vienna  Museum. 

PERCYLITE,  H.  J.  Brooke,  (PhiL  Mag.  [3],  xxxvi,  181,  I860).— Monometric.  In 
minute  cubes;  planes  O,  1,  /,  t2.     H.=2'6.     Color  sky-blue  ;  streak  similar. 

Compotition, — Contains,  according  to  Percy,  (loc.  cit.),  lead,  chlorine,  and  copper, 
and  probably  oxygon  ;  the  quantity  under  analysis  was  too  small  for  complete  re- 
sults. The  examination  gave,  besides  some  water,  chlorine  0*84.  lead  2*66,  copper 
0*77,  corresponding  to  equal  atomic  equivalents  of  these  ingredients.  Mr.  Percy 
supposes  that  an  equivalent  of  oxygen  should  l»e  added,  and  writes  the  formula 
(PbCl-fPbO)-HCuCl-fCuO)+Aq.  B.B.  by  slight  heat  the  blue  color  changes  to 
emerald-green,  and  reappears  on  cooling ;  in  the  outer  flame,  the  flame  is  green 
within  and  blue  at  the  etigos ;  fuses  very  easily,  and  in  a  tube  fumes  were  given  off, 
hut  no  odors  were  perceived.  On  charcoal  in'the  inner  flame  metallic  globules  are 
obtained,  which  dissolve  without  residue  in  dilute  nitric  acid.  With  borax  in  the 
out«r  flame,  a  transparent  bluish-green  beail  is  obtained,  which  in  the  inner  flame 
becomes  turbid  and  brownish- red. 

Accompanies  gold  in  a  matrix  of  quartz  and  red  oxyd  of  iron,  and  is  said  to  have 
com«'  from  La  Sonora,  in  Moxico. 

PRASOCIIROME,  Landerrr, — A  result  of  the  alteration  of  chromic  iron  on  the 
island  Scyro,  Grecian  Archipelago,  forming  a  dull  green  incrustation.  Contains 
carbonate  of  lime  colored  by  oxyd  or  chrome. 


PROSOPim  Sch^ercr,  (Pom.  xc,  SU).— S^,  . 
qualitative  trials  on  portions  tn&t  were  aoaJtere^l 
lUumitiiiini,  calcium,  flaori&e,  mad  wat«r.  Oeeart 
mines  of  Altenb«rg,  in  crystals  whiob  are  tnoatlj 
Kaolin.  Scheerer  points  owt  a  relation  in  aome  mn\ 
rytea;  Wt  the  form  is  In  fact  very  much  like  that  ol 
as  shown  in  the  angles  and  in  the  annexed  figure, 
|>osition  from  that  given  by  Scheerer;  i^  :  iX^^l^  | 
44,  in  Datholite) ;  0  :  2l^lSfiO,  (same  in  IX)  ;  2  ; 
62'  in  a) ;  21 :  21  (top)=liei*'.  (115*  2«'  tn  D,)  ; 
(118°  rin  D.) 

Is  it  possible  that  the  flnortne  has   been 
the  process  of  alteration,  and  that   the  ail„ 
tered;  nothing  but  Datholite  f    Tbi^  name  Im 
maakt  and  alludes  to  its  deceptive  or  utiisked 

KIOJJTE,  Friibel.^A  selenid  of  silver,  conaisting  aecordinjc:  to  I 
57*66,  selenium  42S4^Ag  Be'*     Oe<inrB  in  small  hexagonal    tableal 
color  and  malleable,  at  Tasoo  in  Mexico,     Reqnires  further  examinat]' 
position  and  form  would  placo  the  species  in  the  V&vdline  Groitp,  p.  i 

8TRAK0N1TZITE,  e<m  Zephnro*'irk—A  yellowish  green   at«atit 
forming  psendomorphs  at  Mutenitx,  near  Strakonitx  in   Bohemia, 
which  IS  partly  in  crusted  with  quartx,  and  also  sphene  and  pyritiMil 
and  quartz.     It  is  soft   with  a  gr^nMj  feel,  andU.^lDl.     AhatysiA| 
Zepharovidi.  (Jahrb,  1  k.  k.  Reicha./iv,  096); 

St  W42         Ml-Wi         fe  UH         Ca  I  57         il|r  :Sn»4 
The  powder  is  pale  yellowish,  and  Ije^'omes  dull  brown  on  heiain|p 

TELLURIC  OCHRE,  (Tellurite.  ,ViVoi,  Tcllnrige  Saure,  Petsl- 
tive  Tellurium  at  Facebay  and  Zalathna  in  Transylvania,   in   anialt  \ 
whitish  spherical  masses,  with  a  radiated  structure  ;  also  as  an  €«rtbj  ^ 
posed  to  te  Tellurous  acid, 

TlrNOSTATE  OF  COPPER— Announced  by  Dr.   Genth,  aa  oeo^ 
Cosbv**  mine  near  Pioneer  Mills*  Cabarras  Co..   North  CjiroUna, 
framtne.  Wolfram  and  Scheelite,  the  last  in  lai^e,  but  not  very  *' 

TURNERITE,  L^y,  (Ana.  of  PhiL  x^ 
nocUmc,     M:  M==8fl«>  lo',  Pt  M=s9V<' 
18S0  6^  P:t=l»»^  60.      aeaTag« 
both  diagonals  of  the  prt#m,  one 
the  other. 

H.  above  4.  Lustre  adamantiDa.T 
grayish.  Color  yellow  or  brown. 
transluce&L 

Compomium, — Aeeordinjs:  to  Childri 
alumina,  lime,  ma^rtiosta,  and  a  little  ir 
fera  from  sphene.  of  which  it  has  b<«i] 
variety,  in  containing  very  little  silica  and  no  titanium.     It  r«qiiir«a  j 
ination,  in  order  to  determine  its  place  in  the  system. 

Accompaniee  quarts,  albite,  feldspar,  i^Hchtonite,  and  anataee,  at 
Dauphiue.     It  was  distinguished  by  Lei»^.  «"*!  nfiiu»*<l  in  hocn>r 
whose  collection  it  was  first  found. 

URANIITM,  BASIC  SITLPHATE  OF,  H.  Baut^,{VGgg.  xcii,  a^l" 
Occurs  in  citron -yellow  microscopic,  rhombic  or  hexagonal  tabl«a,  ( 
feggreigatioasL     An  analysis  afforded  Snlphuric  acid  4*0,  oxyd  of  x 
tar  U-Ss9S%  corre*ponding  to  6^,  iS,  l&tL     Is  it  a  simple  elit 

WILSONITE,  T.  &  ffufU,  (Logan*8  GeoL  Survey  of  Canada,  ISSSjt^ 
Cli*avag«  perfect  in  two  directions  at  right  anglaa  with  one  aoolhir,  ^ 
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3 loan  priims ;  a  eroM  cleavage  at  right  angles  with  one  of  those  eleayagee  and  in- 
ined  110°  to  116°  to  the  other.  TAccording  to  the  examination  of  fragments  by 
the  author,  this  last  cleavage  may  be  only  a  fracture,  a  supnosition  sustained  1^ 
the  wide  variation  mentioned  in  the  angle  of  inclination].  U.^:3'6.  G.^:2'766 — 
2-776.  Lustre  vitreous,  shining,  occasionally  pearly  on  cleavage  surfaces.  Color 
reddish,  rose-red  to  peach-blossom-red.    Subtranslucent.    Fracture  uneven. 

OtnnpoiitioH. — Analysis  by  T.  S.  Hunt : 

Si  48-55      X127-V4    Pe,  »n  0*20    Ca  6*50    Sg  SSI    t  8  37    JTa  1-46  fi  8*61 
Oxygen  28-07  18-05  0-06  1-86  1*52        142  087       7-86 

B.B.  whitens,  becoming  opaque,  and  losing  water;  fuses  with  intumescence  to  a 
white  enamel.  Occurs  at  Bathurst,  C.  W.,with  apatite,  calcite,  and  pyroxene. 
Some  resemblance  in  appearance  to  scapolite. 

Mineral  from  Italif,  (Sitzungsb.  Wien.  x,  179). — ^This  mineral  substance  is  proba- 
bly a  mechanical  mixture.  It  is  crystalline ;  light  greenish  to  wine  yellow  ;  trans- 
lucent; shining  with  a  waxy  lustre ;  streak  white.     II.as5'5.     0.^2-969. 

CompoMitiotL^         Si  Si  Ca  JTa  P  H 

88-42         6-30         3423         7*72         672         6-Oa 

It  affords  no  probable  formula.  Wholly  soluble  in  sulphuric  acid,  and  but  little 
attacked  by  muriatic  acid.  B.B.  on  charcoal  melts  easily  to  a  colorless  blebby 
glass,  phosphorescing.     With  borax  easily  forms  a  colorless  glass. 

Meteoric  J/iyura/t.— Several  substances  occurring  in  meteorites  have  been  named 
by  C.  U.  Shepard  as  minerals,  which  are  imperfectly  described  and  little  known. 
See  Am.  J.  Sci.,  [2],  ii,  377.  vi,  4(>2.  xv.  363.    They  are  called  Apatoid,  SDhenomiie, 

ISO  called  from  Sphene),  Diftiytite,  lodolitet  ChladnUe^  Ckantonnite^  SehreiltertiU, 
changed  by  Uaidinger  to  Shepardiie),  HyponUphite  of  Soda,  HjfpoMulphite  of  Metg- 
neiia,  (Am.'j.  Sci.,  ii,  877),  OUvinoid,  (so  called  because  like  Olivine),  HowardUe, 
(ib.  vi,  402),  PartMchite,  (ib.  xv,  866). 

2.  Additional  notices  of  described  species. 

Amber. — According  to  Prof.  Goeppert,  Amber  is  derived  from  at  least  eight  spe- 
cies of  plants  besides  the  Pinites  succinifer.  The  resin  is  supposed  to  have  been 
altered  to  Amber  through  fossilization.  Pro£  Ooeppert  enumerates  168  species  of 
plants  represented  by  remains  in  Amber. — Monat»b,  AktuL,  Berlin,  1868,  oimI 
Am,  J.  SeL,  [2],  zviii, 

Anataae,  p.  121.— Kenngott  obUins  for  O  :  1,  111°  42',  1  :  1  (pyr.)  97<>  61',  0  :  li 
=110**  22'.— ifti*.  RuitL,  49. 

BBRTiimiTK,  p.  78. — Specimens  from  the  mine  Xeue  Hoffnung  Gottes,  near  Frei- 
berg, afforded  C.  v.  Hauer  (Jahrb.  k.  k.  OeoL  Reichs.,  iv,  686),  Sulphur  80'68,  iron 
10'16,  antimony  59*80=:99*99. 

BisMLTiiiNE,  p.  88.— An  artificial  sulphuret  of  Bismuth  afforded  G.  Rose  the  fol- 
lowing angles :  / :  /=90O  4o'.  i*^  :  i^=68<*  40'  and  1260  20',  /:  il=sl86^  20'.— Po^. 
xH,  402.  1864. 

Bole,  p.  262.— Analyses  by  C.  von  Hauer,  (Jahrb.  k.  k.  Geol.  Roichs.,  iv,  684): 

1.  C.  di  Bove.        9i  46-64  £l  29*33    Pe  8*88  Oa  0*60  Ag   trace  Ift  14'S7=98-7S. 

2.  X.  Holland,  38*22        81 -(n1  11-00        trace  trace        18-81=99'08. 
8.  Discovery  Id.,         8712        20l>0         2247          2-99           trace        l7-62sslO0-2O. 

Probably  results  of  alteration  of  feldspathic  or  some  aluminous  mineral. 

Sinopite,  IlausnL  is  the  Bolus  of  Sinopo  ;  Stoloenite,  Kenngott,  is  the  bole  of  Stol- 
pen  ;  Oropion,  Glocker,  is  Bergseifc,  p.  252.  The  right  to  a  name  in  each  of  these 
so-called  species  is  very  questionable. 

Calamine,  p.  813. — Altenberg  crystals  of  Calamine  have  been  measured  by  H. 
Dauber,  Pogg.  xcii,  245,  June,  1854. 

Calcite,  p.  435.— The  Fontainbleau  cr^'stals  contain,  according  to  Deleese,  up- 
wards of  fifty  per  cent,  of  «iind.     Tn  onp  cryst-al.  0.=2'84,  he  found  fifty-seven  per 
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en  lieu 
(mad  inlj 


cent  of  mixed  sasd;  in  uiother  uxtT-iwo  penwnl. ;  uioCkcr  G.^ 
per  ceot. ;  in  •  le*a  perfeetlj  crysullixed  iphflroidal  vsmm,  eighty 
H^dU  Zeitsehr,  1854, 215.    F.  W.  Winimer  de«eribci  a  erysUl  <»r 

semkaobedroD  -f',  i*..  18M,SS4. 

CATAFixim.— The  cnrRtjilluEAtioii  of  Catapleiite,  aMordisf  t^  H.  Dm 
ftganftL    The  cryitulA  have  the  edges  repUG«d  b^  Cbe  piftiies  1«  2*  4; 

CstuoTX.— Domejko'i  TmximdmU  ofleftd  and  eopptf,  p^  MS^  is  maoMd 
E«Biigott.  Tbb  is  the  aecond  spedet  to  e*Uad^  Ibe  ftiiBe  bdag  a  wjmm 
Gethite. 

CttLOftOPAi^  p.  887.— Named  Un^kmmriU  by  Glaek«r,  aad  regSTd^  aa 
eia»  by  Kc&ncott.  Oecors  amorpbom ;  H^'5— 8  ;  G^^'IO — f  "Ifi;  fn^eti 
atmk  gr«eiuab-wbite ;  toatre  weak  vazr.  B.B.  tnfnsible.  but  bvcooic 
black  in  a  giaas  ti]b«,  and  ^Te«  off  water.  Muriatic  aeid  Ukea  vp  tbe 
iron.     Von  Haner  obtained  in  an  analjiia,  (Keong«<tt'»  Mis.  Koti2«ii,  \ 

5i  67-76  fe2i>86  Ca  1^7  fi  1»-78=1W-17, 

Hiia  ntoli  diffiera  conaidermblv  from  other  analyies. 

GBmTgoGOLLA.— *]L  S«mann  communicatee  to  the  antbcvr  that  k«  Isaa  i 
Chrpoeolla  from  Chili,  which  bare  in  the  interior  the  fibrooa  atrtietm  i 
taooof  pure  malachite,  showing  that  the  whole  was  ones  malAehiia. 

In  an  earthy  ChrpocoUa- incrustation  from  Chili,  Bertliier  fotiad 
fanalyiis  p.  310);  and  in  another  Kittredge  (anaL  11,  p^  810)  ab" 
bonic  nor  sulphuric  acid. 

The  ChrvfiOcoUa  analyzed  bvScheerer,  (anaL  8,  y.  SIO)^  oecms  witL  I 
i«  tDppo«ea  to  hare  resulted  from  the  action  of  fufpbate  of  copper  an  tl 

fiiaehof  obeerrea  (L«hrb.  ii,  1SS5)  that  silicate  of  copper  may  b«  for« 
the  action  of  an  alkaline-,  time-,  or  ma^esia-silicate  on  snlpbat^  or  niin 
ia  eolation.  He  also  show^  that  tbis  dlicate  is  decoflopoaed  hx  eaHjow 
prodneing  carbonate  of  copper.  The  silicate  is  sli^tly  eolnbbe  in  tvsri 
tberelbre  may  act  in  formings  the  nsendomorphs  afUr  eai-b4k&at«  of  !«• 
tbenitei  which  hare  been  described.  Its  solubility  and  formataon  by  1 
slated*  account  for  its  occurrence  in  hydrous  silicates,  is  AlioplLaJie,  1 
silicates  are  famished  by  the  doeoxnpoaiag  granite,  and  the  tmfhmMm  4il 
alteirad  pyntans  copper. 

Clat  as\>  Glatkt  EaKcaa,  EAmTur  urnaors  hixmssKfi/c^  Sojcarxa. — ^ 
poonds  of  this  natore  are  described  on  pp.  1I»S»  £4^  to  tfiS.  and   SI?  , 
following  are  others : 

Sphft^Ue,  Hausniu^A  yellowish-fraj  earth  or  day,  efieeldad 
Lemnian  earth ;  Air/i»<«  vffmytt  of  the  Greeks;  Siefelerde  of  ike  Ga 
but  little  to  the  toogae^  and  fiills  to  pieces  in  water.    Analjrtts 
ir,  8S8.  specimen  from  SUlimene,  the  ancient  Lemnoa, 

Afl^s  S^,  (Walkerdc,  WVrm  ;    Walkthon.  H«M*m),—TMT%hj  \ 
streak  ;  greeniih-gray,  oil-grecn, white,  yell<ywi#h,  reddish,  red,  hmw 
feel  either  greasy  or  harsh  ,  a<ihere«  a  little  to  the  tongue;  ISdIs  to  ] 
Aaalysii  by  Klaproth,  Beit,  ir,  S38,  and  Thomson. 

Occurs  in  connection  with  the  chalk.  oolite«  Ac.     Found  in 

near  Ric^gate,  in  Sussex ;  near  Maidstone,  in  Kent ;  Wobum^  in  ' 

Vahls,  near  Aix  bi  Chapelle ;  Rosewein,  in  Saxony;  Zwikoweta,  in] 
elsewhere. 

PotttTM  Oftfjr.— Analyse*  of  Potter's  CUt  by  KUproth,  EMi. 
Aubert  and  Berthier,  Diet.  Tech.  xriL 

SnNTf/r^—A  Tsricty  of  halioysite,  analysia  by  Pelletier,  Betid,  Tr,  I 

OmkoSn,  KobelL — In  roundish  pieces,  having  an  apple-grecn  eoJ^r; 
|rajish  or  brownish  ;  lustre  weak,  greasy ;  translucent ;  IL=2  ;  G.=^ 
fine  splinury.  Analyaia  by  Kobell,  J.  t  pr.  Chem.  ii,  2»B.  Ffrofn  SttU 
niaee  with  intmnsaeetice  to  a  white  blebby  gUm ;  in  sulphuric  acid  i 
in  Tnnriatie. 


S.        iL       ^     3lc      C&      !^       £ 

&         *  '      TrtiJ^t.      V*'       r*'        4\        —     -*      *AuS<cv 

T.         *  *  6"        ^  -.*■*-—     i>      >3W«iiMe 

ft.  5n— -It  5.-         ir  —     —    if'.  ri«li«ci«. 

^.        JL       ^t      Sr       Ca       Xr      $'«      £       £ 

Tk-*t  re?t:-r  :.f  ^^  limsi  r.'t  :  t  iL*  frrf^i  r*.:.-.-  ..:*  IL  fi.  >:  :ti»f  ;  :f^t  : 
lir^4  »iidlr**  li'-Si-:!  'i>.  ASi:ix  "lit  .  rirto.  .•:  l^<  !•?■.•;  «.rij>  &&c  i^Mxa^'^ 
tk«  r»t.t  I'l-r  L— fi  S-  :•*■?. «n«**  5i*  "i  1  *-■  kic  HiTJ  '.  •?:"  fc  'rrr  c-i«^MOr  S  :  1. 
vki^  :'l-  rsiijt  :;•?  ii*t  cxjrfL  .f  :it  pr.-:.  tt^Ih  h,\L  tkt*.  ri  ut  »  i    J  :  i^c  iimiMr 

t^  V'jif'.'.tffk.    £:«:k:::  f  I^fttrf.:*  kf  .-£■«•£  :;  f  »incrfL  •*:>.  7. :  iL  S.  >c  ::-S4  .  SI*?*  : 
ICr**'.'-  Mii  fir  i:-rfi  ?-.  li*.'*       1    **•      ▼L.i'c'.^t*   "1;    #*»»*   r-ricrt:   ?*TJ4*  J  :  I 

If  V*  r-sTkri  '.'t^  :i.:r£  if  :i»  TKr-xri?-  :t    Bra?i'»  k;V.TK*  *»  rtf<f>l«c^  tatink 
the  oxrrti.   r^'J:    f-r  &.  2.     ?. ..    rf.-.ir^tf  Ii'TS;  :i>e     :T  :i  :   •^r  Wt««ii«llke 
Im*»  iiif  tb*    r«*:   tl-*'\       IT  :r=;     i.  riviix  ii<   f^rr. xj»   ,^-r tfi '  i5a.  &^ 


B«Ar  Axi£i:.k.  T3<>"Arr.     Tir  ^Ii-zr,:  OkTi: :  M:r.*  afford*  CojT-or  i^lazM.  a&3  alM 

afford*  tniiiiu  rrvrtAl?.  a^-- -.-r  iiLr  "lo  Krr.nc^MT,  which  prw^Mst  &c<»  o^  im^o  hexafio* 
nal  prraniji*:  tb»  a/-n*-r  j  vra=:.:i  La5  f-^^r  n*  >>aMl  <siir»  :ht  ar.clc  1,^5*  S4  ;  a»J 
tb«  indiLatl'.'i;  '-f  a  fat*  of  t*.j«  ;TraTr.ii  ot  otr  of  iht*  other  i*  ^.y-'*"*  :?4  .  O-^^^r: 
indigo-h\Q*.  w::ii  §-j* ■»-:*!.;  *••..'"■■  Kai  jr-asv  lus:r*.  a  \:\\U  j*ar:v  »^r.  ihe  cj«aTa|;» 
Car€;  vtreak  >.Ia-k :  H.=:\'.— 2.  r,  =i  v. :.<u_|-:..>v  Ar.a)v5:«  ailoysM  Sulphw 
84'2;<.».  c'pjKr  r-ro*".  ir-'L  i-14. — K- i.r.j-::?  M:n   NoiirtTj.  N^v  iv 

DKVETLrrc  j>.  SSi. — A  variriv  irorr.  Driiii*  i^allrti  '?n**i;»  !'\  ih*  acihtM-.  hat 
eorre^tly  IVvt-ylii*.  a»  ihi*^*  t?i»-  'arli.  r  r.am»  J  affor^i<*d  T^^n  Vi^itrmann.  ,JalirK 
k.  k.  (iAfL  »^■i.L•u.  ir.  ;.i5  .^1  4'  ^i.  Mj  ■  •"  v».  wat,r  il  72.  Pc  --^i,  C  O'.N^sss^^id. 
mf^Mug  *:Ioi^]t  vith  fEU'jrh'r'i  !i:.&:\«e<  «<f  thi»  niix.eral  from  the  i^me  li>oaliiy, 
(AnaL  4,  y.  '^^y 

An  e*rthv  %arivty  from  t*..:  •ar...:-  j.'.a.o  arT-rJ*  >i  4^'»i;.  S^  2S\V\  H  l*"3Jk  P* 
0-69.  C  4••6=V1i'it^/aJ^..r.^inc  tl:e  oxy^rrii  ratio  for  B.  I\.  5i.  nearly  S  :  2  :  \. 

EuAsm,  pi.  1"S. — Tlji*  •jk-'ic*  .iiifer*  vioily  fr\>m  ritchhle&dc  in  iU  l^v«r 
specific  gmTitj  anJ  tL«  lari:c  |iro{ivrtioii  of  vat'«r. 
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AFPKNIrtX. 

ExAKorrs,  p.  87. — Cryttidt  of  Enargite*  which  are  irimctric,  1 
by  H.  Dauber.  He  obtMDed  for  /:  A  97^  &'A\  Other  ob««rTeid  pUMI 
21^  l\,  with  the  pyniroi<l*  1  wid  f  O  :  li^HO**  2^' ;  whence  by  ealcidi 
136°  37',  O  :  if=l64«'  43%  0  :  21=117*'  53',  0  :  1=14?'*  56'.— /*o^.  3 


FKLDtiPAS. — M.  Scheer^r  obiAitiB  for  ilh  »1bit«  from  Susrutn  the  oix] 
li,  fi,  Si,  1  :  3  :  It ;  and  us  the  rfttio  ia  mtermediftte  betweeu  th^t  of  ■ 
^ocluse,  he  pro|>oaea  to  c«U  it  oU^clas«-Albite.  A  feJdapAr  froro  the  i 
of  Norwoy,  aualy£«d  by  C.  Gmehn,  he  re^rdd  as  consisting;  of  1  of  o 
albite,  ana  1  of  ortboclase ;  another  from  the  Syenite  of  BaJlona,  fllfl 
of  oliffoclase  and  2  tif  orthoclase;  and  the  same  for  another  from  ^M 
Iwd  by  Debtee  BtJL  Soc,  QroL  ^^ France^  [2],  xi,  146.— T.  S.  Hul 
theoretical  views  on  the  coii>(K>sition  of  the  Fcldi&parv  to  the  Americu 
»t  the  meeting  in  1854,  at  Washington.     See  Am,  J.  Set,  [2],  xviii^ 

GABROJfiTK,  Beadant  (Trait^S,  ii,  W). — I^  Sfttnann  obaerwes  that  K« 
8ehool  of  Mitiefi,  Parift,  truncated  square  prism  of  the  gabronite^  i 
the  mineral  is  Scapolite.     (Conimimicated  to  the  author). 

Galena,   \k    39. — A  variety  Id  cubaa,   containing    tnanganeMj 
Hartonrod,  near  Gladenbach,  afforded  Sandmano,  S  IS'SO* 
1^0.  AgOl4=i*9'4lt.  H.=2-6.  G,=7-ll-    B.B.  a  strong  ma 
GK  u.  Pharm.  \%xxvt,  364. 

GiBBStTs,  p,  134*— The  Villa  Rica  (Brasil)  Gibbsite  afforded  von 
64  35, water  35*66*  phosphoric  add,  a  iraei=.l\fO,^Jahr(t, /,  k^  JL  Il4 

Il£MATiTK,  p.  113. — Kokscharov  has  elegantlv  figured  and  deacrt| 
of  hematite  crystala    in   his  Matenali^n  zur  jjin.   Rudslanda.      B4 
enumL^rHtcd  on  p.  113»  he  mentions  f '  as  presented  by  Rusaian 
tained  for  R  :  M  U^ ;  for  |\  terminal  edges  147*  23'  18'%  111® 
the  middle  (or  basal>  edge  114®  46'  20'% 

HKsaiTK,  p.  44. — ^This  epeeies.  aecording  to  Keoii^tt»  (SitsK  Wl 
trimetrtc  ;  the  crystals  skow  the  fSMet  1 1,  i%  /,  beaides  a&othar|'^ 

term  i  nod. 

FlyimoiuLiTK,  MittchtrlicK, — A  hydrous  Chlond  of  Sodium. 
Cl-J-4  H=0hlorid  of  Sodium  62*0,  water  88"0^lOO, 


HrDmopmuTs,  Oloeket, — ^A  name  applied  to  Chlorid  of  Calcjom* 

iDooaASK,  p.  197.^ — KohscharoT  has  published  an  elaborate 
fine  fiffures  on  the  Russian  idocrase,  in   his  Min.  Rosslaods,  p.   9Sl 
from  the  Poljalcowsk  mii.e  he  found  0  :  ls:U2®  46|%     Jefreiw^fiU  U 
idocrase  from  Finland,  containing  according  to  tvanoff.  Si  37*41,  Om4 
Pe  i'60,  fe  1-ie,  ifTa   l*70=t>9-07.     It  is  usually  yellowish-brown, 
c6lorleii.     Kohs^harov's  Min,  Eutilandt,  116. 


lufsKiTSfp^  116. — JCokscharov  mentions  the  rhombohedroo 

Rustiau  ilmenite.     MifL  Butst.  20. 


i 


afforded 
by  I 


lopiraiTE,  p.  95. — Two  analyses  of  this  silver  ore  have 
Smith  the  following  results,  (communicated  to  the  author 
ville.  Ky.,  Aug.  23,  1854): 

Iodine,        52-934 
Silver,  46'5ai— «9-465 

with  traces  of  copper  and  chlorine. 

Kaolih. — The  author  ia  indebted  for  the  mode  of  preeenttng' 
Kaolin,  on  p.  249,  to  M.  Louis  Ssemann  of  Paris.     M.  Siemanti  ob«erT«i 
drout  silicatefl  of  alumitia  prooeeiljog  from  the  decomposttioo  of  th« 
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1  Null 


inn 


from  Edeii,  OniTig«  1)0.,  H.  ¥..  2°  ;  pUUchio-gr^en,  from  Gromor,  * 
brown,  from  Siberiii,  2°  40'.  G.ss2*fi82 ;   aea-gr^en,  from   Kprway. 
cboanut  brown,  m  grfttiiU,  0*^-1**. 

8.  Aok1«  of  Direrg«iiee  mborw  SC°. 

1.  Plmtf  of  the  axe*  in  tkf  Hmf  o/thr  ihorttr  dia^onaL  —  Gray  °*'*^f^J 
io  granite,  SU*^  1*2' ;  itam  Zinnwald  and  Sfhlackotiwald,  in  griuiil*,  0^| 
from  the  Tyrol,  in  grmiite,  52^  12'  %  colorle**,  from  tsiberitt,  6n<»  JJo^      ■ 

%  Plane  of  the  axt»  in  ike  line  of  the  longer  diaaonaL — Greeni»h-bi 
Arendal,  68^^;  ydlowiab^brown.  from  Warwick,  59°;  from  Airolo,  Hi 
00°  ;  from  Mt&sk,  in  yellow  feldfi[)ar,  6t»''  50' ;  pale  preeiiiah,  from  Schw 
«1°  12';  from  NcrtMliin^k,  in  granite,  65°;  green »  frora  Ruthenkopf,  % 
colorless,  from  Gloria,  ISraziU  66°  86' ;  from  SkoglyoUt,  near  Kimito,  Fin 
red  albite,  67*^  25';  frf>m  Weathersfield^*  Connecticut,  in  eotLr&(v<grftiD4 
G,=2*83a,  67°  40' ;  .'olorleas,  from  Jos^jfaAlpp,  G.=:2 'j  lit.  69*  UK  ;  pinclib 
from  Trac biros,  Cape  Ooyaz,  Brazil,  6U°  26' ;  browniah  to  colorlefia,  fro 
town,  Conne€ticDt,  G.=2-8B2»  7»^°.  (No.  6  of  Silliman^  p.  21SJ  ;  from  Njdl 
land,  70°  36' ;  blonde,  from  Preasbiirg,  Hungary,  70°  40'  ;  green,  fti 
goyt,  Groenlund,  71°  ;  pi nelibeck- brown,  from  Kokunda,  Bnutll,  71 
from  Cam,  Bohemia,  71*  4(/ ;  light-green,  from  Greenland.  71°  50' 
from  MininB  Gcraes,  Brazil,  72°  20' ;  pinchbeck-brown,  from  Hdrlbiiw,  I 
granite,  72°  26' ;  greenish-yellow,  from  Chester,  Maas.,  G,^2'827.  72°  80 
whites,  from  Zwiesel,  Bavaria,  74°  ;  greenish- white,  from  Coneei<;ao,  B 
colorlesa,  from  the  Urftl,  74^^  ;  gray,  from  Ualmeikir<.dieti,  Upper  Austrij 
plnchb«ck-brown»  from  Miaak,  Unda,  75°  25' ;  gray  to  colorlea*.  from 
^S8t>2,  76°"7fi*;  colorleea,  from  Prewburg,  Hungary.  76°  li';  pincUlM 
from  EDg<*nhoa  CoralUnhoa,  Brazil,  64°-65°  and  68'=-«i9°. 

S.  Ill  til©  following,  tryst-ak  not  well  defined,  and  (Kssition  of  the  l<j 
inferred  from  the  cleavage  forms.  From  Irktitfik,  68° ;  from  Pogarma.  in  \ 
m  granite,  fiy'^ ;  colorless,  from  Lobming,  Austria,  69°  20';  wine-yellow.  & 
russA,  69°  45' ;  aea- green,  from  EHdal,"Swedea,  61*°  58' ;  ■ilver  gT^y,  frm 
enwflid,  Bohemia,   70° ;   from  Pr^asburg,    6&^   42'    to   72°    24' ;     from 
70Ml^|    from   Grobo,    Baniiat,    70°-70°  36' ;     from    Gomdr,      Hn 
24';    from  Neuberg,  Bav-aria,  70°  40^;     from  Jamaica^  70°   54'; 
Bobtmia,  71°  15';  from  Brazil.  71°  36';  from  Muraiuka,  Pol«id.  71'= 
jTellow,  fi^ra  Uto,  Sweden,  72°  60';  pale  yeliowi»h-green,  f^  ~     ^' 
(No.  41  and  42  of  Silliman);  from  RonsWg,  Bohemia,  78° ;  fi  ab< 

7S°  80';  greenish,  from  Norway,  74 '^  10';  pale-green,  froiu  ..„„^„,  Si 
74°  24';  y ell 0 wish- white,  from  Zwiesel,  Bavaria,  75°  10';  jellowiah-^ 
Serra  de  Coneei^ao,  Brazil,  76°. 

4,  Ro*€red  Liihia  Micai, — From  Maine,  74°,  (No,  46  of  Silliman)  ;  fro 
field.  Mass,  76°  ;  from  Siberia,  75°  40' ;  from  RoEena,  76°  ;  from  Penuig,  Si 
80';  from  MaasachuBeits,  in  granite,  (Goabent  Jso,  60  of  Silliman),  76°  1 

From  a  review  of  all  th*'  observationa  and  the  analyaes,  aa  far  ait  tbay 
made,  it  appears  that  there  are  at  least  two  gn?at  groups— one  ioeludioff  I 
and  pblogopites,  the  other  the  muecoTites  and  lepidolit^BS.     Tbe  line   |]« 
last  two  19  not  at  present  distinct  either  in  composition  or  opticjil  «\liis.ra< 
tween  the  two  former  there  is  a  difference  of  composition,  S' 
made,  and,  as  far  as  known,  the  optical  angle  of  tnepblofO[ 
Judging  from  the  d»38c rip tions  of  the  specimens  examined  b 
but  few  phlogopites  among  them.     Tbe  color  and  genti^ral  h: 
aa  well  as  their  occurn^nco  in  granular  bmestone,  will  usua^i^^    uismh^ 
from  either  the  biotitea  or  muscovitea.    But  more  analyst  ara  re^uifiedl 
the  whole  subject  of  the  micas,  and  especially  to  aaeeriain  whui  taipae 
Mliaobea  to  the  distinction  whether  the  plane  of  the  optical  ancs  Ilea  i 

or  shorter  diagonal.     M.  Grailich  shows  that,  with  sbght  exceptiona,  j^ 

creases  with  tbe  specific  gravity  in  the  mica  of  a  gireii  locftlitf .  Umpi 
from  Pressburg,  Hungary,  have* respectively  the  following  speeifi«  fr^flU 
tical  angles :  '  " 

Specific  gmvity,     J*714    2^86     2*766     %^%%    HTW    %1H 
Angles,  ^       69-7       70^0       705       71*2      78*3       TM 

We  refer  to  M.  GraiLkh*s  pap«r  for  his  matheowrtjcal  det«ik. 

*  This  must  be  an  error,  oa  we  know  of  no  mica  10  granite  at  W^ia$hm 
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Mi|n«^rct.  fk,  B%. — A  TArioty  from  ne^r  Mahlbneh,  in  TrauftyU-AniAf  dford«d  vod 
Haoer.  ArMnie  4^*00,  §ulphur  2l'3ft,  iron  SS62:=l»»'8a  JahrL  f.  JL  L  KHchs.^ 
iv,  iCHK 

Nachitb,  TAi/^tTK. — Niirnte  lins  the  feel  t»f  a  soft  cflrtby  Ink,  and  conAiiU  of  mi- 
nute ^fruifia  or  »ciilej.  whiin  iind  penrly,  with  a  grcuftyfeel.  muoli  like  Pholorite, 
Although  &[ibydfoii&  Tftlcite  from  Wieklow,  Irclund,  le  «itiiilttr.  Analyse*:  Thorn* 
•on,  (fiec.  Gen.  Set.  May,  1886),  2,  3,  i^hort  and  Tennant,  (Thorn,  Min.  h  ^^44): 

Si  ifcl  n       Oa  fig  An  H 

I.   XaeriU,  BroniiTriek,  Me.,     64*44  ti8&4  4*43  I'O,  Thonwon. 

i.  Talt'iTe,  Wifkbw,                  46'0f.>  35  20  288  UUl  3^4  20»    Short 

i.         "               "                         44-65  hZm  7-70  lilO  8  30  2*26  ft  25,Teuii«it 

Vauqt]eliii*A  aaalysia  of  Nacrite  is  referred  to  uiica  by  Rammekberg.  It  is  an* 
hydrous, 

OmiKLrnL — Reported  a«  occurring  in  Tiucany. 

PAmALiTif[NrrK«  Steiti^frg, — Includes  avial.  12.  13,  of  Webaterite,  p.  390.  A  very 
doubtful  species. 

PtTfOATTTK,  Eoik — Ana1y»tft  1,  of  PredAszite;  but  not  a  good  apeciei. 

Rooiu^  (p.  247). — Tlie  following  are  recent  analyses  of  different  roeks: 
L  Oranitf,  from  the  Va1or«iu  Valley,  consistinf?  of  quarts,  oligoclaae,  And  whitt 
or  brownish  mica:  Delc«ae.  Bull.  Gcoi  France,  [i],  vii,  424* 

2.  Hed  Sif&nii^  t»f  Egypt,  conaistlng  i»f  quarts,  red  orthoclaae,  white  oHgoclAAA, 
and  black  mien;  Dtilesse,  ib.p  vii,  484. 

3.  Protoifine  of  Mt  Blanc,  eo misting  of  quartZt  orthoclaAe*  oligoelaAe,  talc,  And 
mica  :   D« lease,  ik,  rt,  230. 

4.  P&rphtffy  of  Ijeseines,  having  A  green  bftse,  And  the  diuemiiuited  erystAli 
being  oligocloAe:  DeteasCi  lb.,  vii,  310. 

5.  6.  Di&HUt  of  the  Vosges  \  5,  from  Frondrom*,  fine  cryitAUine,  nearly  com- 
pAct  in  texture,  conaistin^  of  fBld»|>Ar  and  hornblende ;  0.^41)45;— 6.  from'Clefcy^ 
consittiDg  of  oligoclase,  nomblende,  and  mica;  color  black;  G.^2'VU2:  Deleaae, 

7»  Granttiiie  <Weiiietein),  fine-grained,  ^ayisbwhitc  color,  from  Erema;  only 
0*70  p.  c.  aoluble  in  muriatic  acid:  E.  Hornig/Wicn*  Akad.,  vii,  588, 

8*  Homhhnde  State,  conaiattng  of  ftildB{>ar  and  hornblende,  with  acme  chlorite; 
0.^:8*008;  from  MiltitK  in  Smcony  ;  contains  amall  Aoicular  crystaU  of  honiblende: 
Biaehof,  LelirK  de  GeoU 

(I,  10.  Mica  Slati ;  9,  jfrayish,  from  Llbeihcn  in  HungAfy; — ^10,  ib.,  fron^  Ora- 
witea,  Unngnry:  Bischof  and  Kjerulf,  Bisch.  Lchrb. 

11.  12,  Cta^^  Slatt;— lit  f^*^^  Sicken  ; — 12»  from  Rothwalteradorf,  color  bluiah- 
black:  Bisch  of,  Lehrb. 

13.  IL  of  Tiolet  color  and  having  a  silky  lustre,  from  Kerotlial,  ncttr  W]«AbAd«a; 
6.^2 '822 ;  B.B.  fuaea  on  tlic  edgtis  to  a  gray  enamel ;  muriatic  acid  deeoropoaea  17*§9 
p,  c,  removing  a  fourth  of  the  silica  and  alumina,  all  the  peroxyd  of  iron,  nearly  aU 
the  magnesia,  all  the  lime,  and  leee  than  one-third  of  the  pot^aah:  List,  Ann.  CiXi  a. 
Pharm.,  Ixxxi,  257.  List  obtained  from  this  alAte  the  ferifiu^  (see  p.  228);  whieh 
k  the  aource  of  the  ait ky  lustre. 

14^  OUjf  Shu  of  greenish  color  from  NAUrod;  G.^:S^92;  List,  ib. 

16,  16,  17,  18.  Roojinff  State ;— 15  ^  purplish- blue,  feebly  glimmerinip  lustre; 
0.^2*884;  Lower  Silurian,  of  Kingsey,  Canada  E«st ; — 16,  greenish  '  '  *  'V  v  aiir* 
&oe;  0.=2-7n;  Uppir  Silurian  from  West  burg,  C.  E. ;— 17,  Wei  datA, 

reaembling  No.  15;  G.=;2-824;— 18,  from  Angers,  France,  and  rt?«i  ■  ■  -^  l^i'.  16, 
but  more  pearly  in  lustre  and  somewhat  talcose  ;  G.^'8S2:  T.  S.  Hunt,  Phit,  Mag. 
[4],  Til,  237.     Part  of  the  iron  in  15  and  17  he  suggestf  may  l>e  peroxyd. 

19.  Variotite  of  Durance,  in  ftavoy  ;— a.  the  base  of  the  rock  ;  O, =2 "8 96— 2-934  ; 
ffAnerml  appearance  somewhat  like  feuphotide,  of  a  greenish  to  dark-^een  color* 
ContaJna  diaseminAtod  spherules,  (ADAtyna  19  6),  whieh  Ar«  feldapAthie,  white  or 
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gre«oish' white,  an^  often  changed  to  Kaolin ;  G.=j&-9S8:  DeleM^  ^ 
3cvii»  lift. 

20.  Dolerite  from  Meiaener,  confii^ting,  lu^cording  to  the  analjais^  < 
dorite,  and  4960  A^gite :   Heusaer,  Fogg.  Ixjtmr,  2t>8. 

21.  JVfl/j,  i»r  Dolerite,  from  Eeki fjord -Bucht,  Iceland;  A^  cotnpo«iti<H 
soluble  iii  miiriatic  aeid  (26  39  p.  e,);  B.  of  the  part  insoluble  (74*18  p.  4 
Bull  Geol.  de  France,  [2],  viL 

22.  23.   Trap ;  22.  of  GiatiU  Oaoseway;  S3,  of  Fingal'»  Cave  r  A,  I 
aeii*a  Laboratory,  Lieb.  u.  Kopp..  1862,  953. 

24.  Lava,  from  Ilecla,  Iceland,  eruption  of  lg4S;  vl,  pari  aoluble  ii 
(88  26  p,  oJ  ;  B,  part  inBolubk  (64*^2  p.  c);  the  feldspar  waa  eaailyj 
acids,  and  is  supposed  by  the  analyst  to  be  Anorthite:  Dainoar,  loa 

26,  Lava  of  Etna,  from  the  eruption  of  1S52  ;  confliiting,  according  \ 
of  about  96  parts  of  Lubriidoritu  and  Augite,  2  of  Olivine,  and  8  of  Ma^ 
vou  Hauer,  Sitzi.  Akad.  Wien.,  xi,  87,  1863.     (Abich  obtained  from  i  " 
4d'6^  Silica  and  a  closely  related  compositioD,  making  th«  laTB  to  i 
of  Labrndorite,  34*16  atigite,  7*98  olivine,  3-08  magnetic  iivn), 

26.  TVacAy^e,  from  KCilsbrunnen;  G.^2-701 :  Bischof. 

27,  28.  Paztuolana  from  Veauvius  ;  A,  part  «olable  in  mturiatie  i 
floluble:  L.  Eleuer,  J.  f.  pr.  Ch.,  xxxiv,  438. 

29,  Tra»9,  or  Rhine  Cement;  A,  part  soluble  in  rouriatie  add  ;  B, 
L.  Eisner,  ib.,  xxxiii,  21. 

30.  Clmf,  of  11  reddish  fawn-color,  from  the  rivef  k  la  Grais^e,  Rtgftf 
Yields  to  heated  muriatic  acid  12*96  p.  c.  uf  alumina  and  peroxvd  of 
lime,  and  1  -^2  of  magnosia  :  T.  8.  Hunt,  Phil.  Mag.  [4 J,  vii.  238. 

For  other  analyses  aee  BiBchofg  Lehrh.  der  Geol,,  potsim;  Delevae'a  Jpi 
Bull,  Geol.  de  France,  [2];  and  Ann.  des  Mine*.  [41;  Bunsi*"»  •*•*  V.-.L 
(a  paper  of  great  interest),  Pogg.,  lnjcxiii,  197;  E.  Wolff  on 

fir.  Chem.,  xxxiv,  193;  Darnour,  on  rolcanic  rocks  of  Icelain: 
2],  Tit,  83  ;  A  Strong,  (paper  referred  to  above);  Ton  Walt^r^haiueB 
%uhen  OeHeine,"  Gottingon,  1868. 

9i       M        Fe       ^e  Ca     lS[g    l^a      ^      do 
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d  oTcoppcr^ 

b.  Add  tiUolc  »otd  0  80. 

c. 

Adrt  Uuak»<ldl'T2. 

I 


e.  Add  UUkDi€  »cld  0'^.       r.  iDotudca  8  2A  ol  c&rbonlc  acid. 
IC.  G.   TOQ  Helmeraen  haa  a  paper  i>a  the  conductibility  of  heat  of  different 
T€>ck».  iu  Pogg,  AuD.,  Ixxxviii,  461.     Despretz  published  reaalta  un  the  ftam«»  »ub- 
je<?t  iu  the  Ann.  do  Ch.  «t  de  Phju.,  volsw  xix  and  xxxvi ;   and  in  the  Compt.  Rend., 
%jxr,  1844. 

SooaoDtTK,  p.  419. — Cryitala  from  Nertacbinak  aflTordqd  Kok»charov  th«  planaa  in 
figure  661.  with  alio  21  and  2^.  The  faces  if  aro  Tertically  atriated,  and  1  ar« 
moatlj  rough. 

SiLAnoNiTE  (Terre  Vtttt)^  p.  165. — A  green  earth  accompanying  the  apecular  iron 
of  Framont  afforded  Delesae — 

L  Si         ;aa        Fe       ^e       An     Ag       Ca         ^        j^a      '^ 

1  48-50     16*61     8-88     11*83     O'SO     6*66     tratt      3*14     0*69     7*15=99*26 

It  occura  in  pjroxene  rocka  with  garnet^  and  reaulta  ai  Deleaae  obaervee  hem 
their  decomposition.  Boiled  in  concentrated  muriatio  aoid  it  is  discolored  and  the 
ailica  separates  as  a  powder. 

Delesae  states  that  in  attacking  the  mineral  with  acids,  the  haaea  whieh 
r««tsi  the  action  longest  are  the  alkaliet;  the  magnesia,  oxyds  of  iron,  and  alumina 
yielding  first 

Biac'hof  obaerree  the  same  fact  with  mica  slate ;  and  it  ezplatni  why  mineraU 
oonraining  alkalies  are  often  attAoked  by  acids  with  dlnlculty.^X'  /nafi^ 
June  U,  1854. 

ScBEKiBKaflTTK,  p.  53. — Dr.  X  Lawrence  Smith  Unds  that  the  Schretbersite  (Patera) 
la  qntte  common   in  nieteontea,  beins  ofteu  mistakea  for  magoelic  py ritea.     The 
foUowing  are  the  results  of  three  analyses,  two  of  them  incomplete: 
P         Fe        Ki        Co      Ou      Si       ^        Ca        CI 

1.  18-92     67*22     25  82     0*82     «r.     1-62     1'63     trace     018—100*66. 

2.  14-86     56*04     26*43     0*41     tr,        Kot  estimated. 
8.     14-53     56'53     28<)2    0-28     tr.         Not  estimated. 

Kok  1  was  detached  in  small  pieces  from  the  meteorite ;  No.  2  by  dissolving  away 
the  iron  and  separating  with  great  care ;  the  silica,  alumina,  and  lime  were  almost 
entirely  absent  The  mineral,  according  to  Smith,  consists  of  1  P,  2  Xi,  4  Fe= 
Phosphonia  15-47,  nickel  29*17,  iron  55*36=100.     (Commtinicated  to  the  author). 

Sitarra,  Haidinger. — Regarded  as  a  Mf6eiwl#  e/  siher,  but  probably  only  a  me- 
ehanical  mixture.  Color  ash-gray  to  black  sported  from  Wolfacb,  in  Baden, 
and  the  Mexican  mines  where  It  ia  called  Plata  AmmI, 

SsarxTtTiNX,  p.  282. — On  supposed  paeudomorpha  of  serpentine  after  hornblende, 
pyroxene,  and  olirine,  7%  Schtf^reTt  in  Pogg.  loii,  287. 

BkfALTixx,  p.  66. — ^TbeSmaltine  containing  1 1  to  19  per  cent  of  iron,  from  S<^bnee< 
berg  in  Saxony,  (analyses  8,  4,  p.  67 J,  is  the  SaHforiU  of  Haidinger,  (Handb.  bestim. 
Min.  1845)  or  Eisenkobaltkles.  Kt  is  eeseotially  the  same  minenU  in  eompoaStioii 
with  the  ChalkamUe  of  ^hepard,  (Shepard's  Min.  1844). 
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The  ChatkiMute  of  a  mew  opcninf  st  Chatliam,  OL,  has  been  reecntly 
Dr.  F.  A.  Genth,  witk  th*  following  reroha,  (B^  CrysL  Polace  of  N.  Y. 

Am  70-11  S  4^8  Fe  ll-«5  Co  f-Si  5i  9- 

6l4€(lom)     5«S  12^  S'86  10- 

The  EiMemkiAaUkie9  of  Modnzn,  according  to  Eoingoti,  is  tiimctrie  ino 
iiiiiiii  It  aflbrded  him  a  rerdeal  prisn  of  155^,  parallel  to  whote  p 
aga  took  place ;  there  wen  also  two  macrodomes  and  a  braeh  ydoBM 
aofor  tin- white ;  ftreak  Mack.    Chathamite  hat  not  been  oboerred  in  a 

The  naBeiknaltine  is  sometimes  written  Smaltite. 

SrAanrm,  BrtUk. — Amorphous,  of  a  pale  jcllowith  white  color,  with  1 
If  "-ff-ff ;  G.=3*545 ;  fracture  conchoidaL  Contains  aceordine  to  Flad 
Iziz,  4S$),  Silica,  ahimina,  and  36*5  per  cent,  of  ozyd  of  tin.  BuR.  infv 
bahly  a  mechanical  mixtore.     From  ComwalL 

Ta53i>!ih«,  p.  7S. — Forms  trimetric,  according  to  H.  Danber.  the  flatt 
presenting  the  jdanet  /,  il,  ll,ii.  «X :  1^=129''  14'.  tl :  ilssioe®  IV^\  I :  / 
O  :  11=140^'  4«^  [Or  doubling  the  rertical  axis,  the  planes  are  /.  U 
ing  for  O  :  If.  ISl^  28',  and  making  the  dimensions  rery  near  those  o; 
that  is,  /:  I=\Qii?  COJ',  II :  11=62^  66'.]— Po^.  xcii,  241. 

Tbultoutb,  (Eisensteinmark,  Terra  miracoloea  Saxon  ig). — ^Pale  Ti< 
myish;  compact  earthy ;  H.=2'5 — 8;  6.=2*&  OompotUitm,  Si  41*0 
9s  12-98,  Sn  1*88,  Ca  8-04,  JEg  2*55,  &  0-93,  Ift  14-20,  Sehfiler.  From  th 
near  Zwickan,  Saxony. 

TBreAOTum,  p.  21.— The  Tetradymite  of  the  ^  Tdlnrivn  MiBe,**  Fl 
Virginia,  affords  Dr.  F.  A.  Genth,  (commimicated  to  the  anthor  by  Icttar 
adsTphia,  Angost  23,  1854), 

Bismnth  58-85,  Tellnriun  48^7=100-52, 

after  deducting  about  a  half  per  sent,  of  gold  and  quartz.  Only  a  tra 
iom  ws«  found.  This  is  the  same  mineral  analyzed  by  Fisher.  The  mil 
locality  is  broad  foliated,  and  occurs  ia  mica  slate. 

Tetradymite  occurs  also,  according  to  Dr.  F.  A.  Gentb.  near  Pioneer 
arras  Co.,  X.  C,  at  Monroe  Mine,  in  Stafford  Co.,  and  at  Rogers*  Gold  H 

Tktrahedrite,  p.  82. — I,  from  Momshausen,  near  Biedenkopf : — Occurs 
of  quartz  and  barytcs  in  greenstone  ;  IL^^i ;  color  light  steel-gray  ; 
cherry-red.     II,  from  Stahlberg  near  Musen.^with  spathic  iron ;  H.=s4 
ftreak  black,  somewhat  brownish.     Analyses  by  Sandmann,  (each  me 
analyses,  Ann.  Ch.  u.  Pharm.  Ixxzix,  354), 

S  Sb        As       Cu       Fe       Zn      Ag        Ni 

L         24-61     25-65     1-65     3817     159     6*28     0-62     <rar^=98-57. 
II.       25-52     19-71     4-98     38-41     229     650     069     tract,  quart*  OZi 
Schwatzite,  Kenngott,  includes  anal.  20,  p.  84;  and  FreibergiU,  the   ar 
Tetrahedrite  or  Polytclite  of  Olocker. 

Thorite,  p.  312. — ^Tlie  following  method  is  proposed  by  Sffmann  for  dis 
the  species  Thorite.  The  powder  is  decomposed  easily  by  muriatic  acid,  < 
heated ;  after  adding  some  drops  of  sulphuric  acid  to  the  solution,  i' 
evaporated  to  dryness ;  then  turn  some  cold  water  on  the  white  residue 
solves  out  the  sulphate  of  thoria — a  salt  which  has  the  property  of  forr 
cipitate  in  flocks  which  collect  at  the  l>ottom  of  the  platinum  crucible, 
the  liquid  gelatinous  if  the  solution  is  a  strong  one. — A  pseudomorph 
(orangite)  after  orthoclase  is  described  by  H.  Dauber,  Pogg.  xcii,  25<»,  . 

Topaz,  I).  259.— According  to  a  recent  memoir  by  H.  St  Claire  Devilleand 
topaz  and  some  other  silicates  containing  fluorine,  when  highly  heated, 
oniie  as  fluorid  of  silicium.  Topaz  thus  loses  28  per  cent  of  this  flue 
arrive  at  3&I  §i}  as  the  formula  of  topaz,  part  of  the  oxygen  of  the  silic 
placed  by  fluorine.     CompL  Rend,  xxxviii,  817. 
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It  if  remarkable  that  analpea  appareotly  equAllj  trttitwoiiby,  recent  as  well  as 
old,  gire  for  AndatunU  the  two  formulae  ^Si^  and  Si  Si^  ;  for  Siauroiide  tbe  two 
iB  Si^,  S:I  5i^  ;  for  SUHmaniUf  iltl  Bi'  and  9kl  3i  ^>  and  |>crhapfl  others  ;  and  now  topaz 
in  the  present  state  of  ehemiatry  of  the  species,  is  dWidmi  between  il  Si'  and  ftl  Si'* 
Moreover  Sphone,  (fi)  Sil  is  homcBomorpbous  with  EtidoM  (M]Si^;  and  all  th« 
abor^  are  pleomorphous  with  Tourmaline.  (ftV  fi,  B)Si«.  Kjranitei alone  appears  to 
give  to  all  recent  analyi^ts  th«  same  uniform  result,  iHtl  Si*^ ;  and  the  unifornaity  on 
this  speeiea  makes  it  more  incredible  that  the  Tariationa  in  the  caae  of  the  other 
apeciea  sboald  be  all  attributable  to  errors  i>f  analysis, 

ToLUMALiyfEj  n.  270. — Kenogott  has  deduced  eaaentialljf  the  same  formula*  for 
Tourmaliut^  as  tiiat  g^iren  on  page  27 1,  ezeept  that  he  writes  B*  O*  for  boraeic  acid, 
acid  regards  it  as  replacing  alumiiia.     Miu,  rN^otiien,  No,  ix. 

TniPUYLi.vK,  p.  4<)6. — Altered  forms  of  triphyline  are  mentioned  on  page  i(ft,  L. 
8«niann  states  that  Melancht&r  (p.  428)  it  also'a  result  of  the  alteration  of  Triphv- 
U&e,  and  occurs  as  an  ineruAiatiun  on  unaltered  Tripbylino  ;  that  Mtlerotite^  Paewlt' 
iripliU  and  the  Norwich  mineral  are  the  results  of  a  farther  change ;  that  J^wr* 
HiuliU  and  AUuaudiU  are  couiiL^cted  with  Tripltte  iu  origin.  (Oommuniettt^d 
la  thf  Author,) 

TtraQuois,  p.  405, — ^The  bone  Turquoii,  or  OdonioHUt  according  to  L.  Siemann 
owes  tta  color  to  a  phosphate  of  iron,  as  staled  by  Dufr^noy,  (Min.  ii,  Sfll).  True 
torquoiK,  when  decomposed  by  muriatic  acidjzives  a  fine  blue  color  with  ammonia, 
which  is  not  the  case  with  the  odontolite.  'Hiit  mineral  has  a  fine  turquoia  hlu« 
color,  and  a  very  compact  bat  earthy  texture.  It  is  formed  along  with  fossil  bones 
or  teeth,  being  like  vivlanite  connected  with  organic  phosphates  in  its  origin. 

VotaaiuTE,  p.  142. — Cumenge'i  mineral,  p.  142,  is  named  (Stmengii*  by  Kenngott. 

Wkusioitk,  p*  2M. — The  following  are  additional  particulars  respecting  this  min- 
•ral,  from  a  note  by  M.  Jeniachp  commonicate<l  to  the  author  by  L.  oaemann. — 
CleaTaire  parallel  to  a  hemidome  pertaining  to  the  brachy diagonal ;  also  in  two 
Tertical  directions  meeting  at  IIB^  ;  also  parallel  to  the  macrckliagonaL  Crystals 
smalt  and  not  very  distinct.  Com^oitition^  Si  64*6,  2B  ITD,  Sig  0'9,  ti  14-6,  (iSfa,  Li), 
t*%  ign.  U'8,     Insoluble  in  muriatic  acid.     From  Weissig  in  Saxony. 

The  proportion  of  silica,  alnmina,  and  alkalies,  diifers  little  from  the  aama  to 
Orthoclase;  and  is  it  not  that  species  f 

Woutaarrc,  p.  34^. — 11  Daober  has  fi^rnrod  and  described  a  orvstal  of  WohUrite, 
(Pogg.  xeiif  212).  He  giTes  th«  crystal  the  same  position  as  that  by  the  author* 
Adopting  the  lettering  of  £  494,  it  contains  the  plane* — 

fi    /     ^     »r     II     ^     |t     isr     §1     2I 

Dftuber's lettering,  a      m        ^         A         b         k         d         *o  p  t 

All  but  two  of  which  planes  are  in  I>eBloif«aux*s  figure,  from  which  t  494  ws* 
taken,  and  one  of  these  two,  ir,  is  probably  the  correct  symbol  for  that  lettered Ui, 
from  Dc^cloizcAUX.  The  angles  accordioff  to  Dauber  vary  considerably  as  the  faces 
are  not  very  brilliant;  and  m  fact  he  makes  the  brachy^agonal  what  Descloiteauz 
makes  the  macrodiagonaL  The  latter  gires  lor  /  on  the  broad  face  lettered  it,  185^ 
27'.  whence  li  /=^0^  54',  while  Daubar  obtained  134^  H\  girlng  89^  42'  for  the 
same  /:  /.     Using  the  lettering  of  £  4!H,  the  angles  obtained  are  as  follows; 

h  Dauber,  H :  it=109°  28'.  D^sdoiseauz,  lOd^  67^ 

II :  ir=l(M*  54'.  lOftO  2^'. 

I  i(  :  ||«130*»  46'.  1«1<»  82'. 

il:  ir^llft®  IT,  1160  66'. 

Pftobar's  measurements  of  / 1  it  however  varied  from  184^  SI'  to  186^  24'. 

WoucojisKotTE,  p.  8S9. — This  species  hasH.s2— 2-5 ;  0,=:2*2 18-2*808,  BrcithaupL 
AusJyiis  by  Ivanoff,  (Kokscharov's  Min.  KuasL  145):  Si  86-84,  %  18-85,  Fe  17-85, 
m  3-50,  Ud  tra^,  6m  1-3».  tL  22  46=100*89. 

ZiNO  Bloom,  p.  460. — Occur*  with  ores  of  dnc  and  lead  at  Bloibei^  and  Baib«l  ill 

thia,  and  nas  probably  resulted  from  the  decomposition  of  Calaroina. 
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GOLT). — Native  Gold,  (p.  7)^    DiJiinguishe^  from  all  miaertdB  it 
flftUeaiDB;  under  a  hammer;  lU  cutting  like  lead,  altbough   consi 
iU  rosistiog  the  action  of  nitric  »<^td,  hot  or  cold ;  ita  high  «p«cific  era 

Gold  aIso  oecar«  in  Gold  Amalgam,  (p.  15),  *Sy/ir(f itile ,  ( |X  6^]  ftDd  iVodg 
Alio  sumetimei  in  tracei  in  Fyntefti  Galena,  Chalcopyrite*  Katir«Telji 

PLATINUM.-IRIDIUM.— PALLADmM,-JVra^y*  Platinum,  (p.  li; 
of  the  platinum  of  oomm«rGo,  is  diatingutohed  bj  the  Fame  teata  at  goi 
mainly  on  account  of  its  malleability  that  it  occurs  in  flatteoed  ^rsi 
Plntiniridiun  {p.  IH)  is  another  ore  ftomewhat  harder.  Iridammme  f 
hies  platinum;  but  it  scratch ei  fftass,  and  gire«  the  reaction  of  ^m 
being  rather  brittle.     Native  PaBadium,  [p,  14).  H 

SILVER. — The  important  Silver  minerals  are:  I,  Naiip*  SUv*r,{\ 
and  malleabb  like  gold,  tUe  only  one  that  has  a  white  color;  2,  ^i7f 
Suiphuret  iff  Sillier ^  (p  S7).  bla^ki^h  lead  gray,  cutting  iualike  the  foUo 
like  pure  lead,  cubk  in  orvst&llization  ;  3.  Pyrargyrite  and  PrtyuMtilt  <H 
Ore,  ipp.  17-7S),  ruby  red  to  black,  alwaya  gJTinga  bright  red  f>«i«d«i 
henite  or  Gray  f^ilver  ore,  (p.  79),  steel  gray,  rather  brittle  and  powde 
5,  StephaniU  or  Brittle  or  Black  Silver  ore,  (p.  86),  iron  black,  and  |fii 
black  powder;  6,  Ktrar<^yrit*  or  Horn  Silver,  (p.  Si),  resembling  a 
gray  or  greenish  wax,  and  cutting  like  wax  ;  7,  Emboiiie  or  Chloro>bt 
var,  (p.  03),  like  the  last,  but  more  grvenialu  Theie  ores  yield  ailver 
haatad  on  charcoal  Beaidaa  these,  THrahtdriU  or  Gray  Copper,  (p,  ^ 
valuable  iiilverore;  (?ii/«n^,(p.  3'J).  wbicli.  although  seldom  yielding;  o 
five  ounces  to  the  ton,  aifbrd^  a  considerable  part  of  the  silver  <»f  ooai 
utliur  rar^r  ailver  ores^  see  pp«  16,  8d,  43,  44,  43,  A4.  71,  74,  73,  66,  j^ 
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COPPER.— The  more  valuable  epecies  are:  1,  Naiiw  C5oj>per»  (p. 
ptfrile  or  Ccpprr  pyritea,  (p.  68),  of  a  brass  yellow  color,  s^^ratch^ 
j^>oint  of  a  knife  blade  and  giving  a  greenisb  black  powder ;  3.  Bnr^k^rd 
and  Cuhan,  (p,  58),  which  are  similar  to  I  ho  last  but  p»hT  :  4,  // 
(Jopptr,  (p.  81*),  pale  yellowish,  with  a  slight  <'opp<?ry  tinge,  but  i 
\\  lo  purple,  blue,  and  reddifth  tint*;  easily  scratched  with  a  kunv  .**»»*, 
der  grayiJ^h  ;  6.  Copper  Glance  or  Vitrtou*  Ottjtper,  ip.  46),  of  a  dark  U 
or,  and  powder  si muar,  resembling  some  silver  or<j»,  bwt  yielding  coj>j 
silver,  when  boated  on  charcoal ;  6,  TrtraMrilt  or  Oratf  Copper,  (p.  nt 
what  paler  stoel-grav  color  and  powder  ;  7.  Hfd  Copprr,  (p.  J<»1 ) ;  ».  A 
(p.  109,  1S6);  9,  Malachite  or  Orem  Carbonate  o/  Copprr,  (p  45H),  af  a  1 
eolor,  sometimes  earthy  in  the  fracture  and  somctinie^  silky  .  lo»  Arurii^ 
aehittt  ;p,  459),  of  a  rich  deep  blue  color,  eitlier  earthy  or  vitr  ' 

tba  above  are  acted  on   by  nitric  acid,  and   the  solution  depti 
copper  on  a  atrip  of  polished  iron  ;  11,  Chry*oeotta,  (p,  5<«>tf), 
reaeiubling  the  Greco  Carbonate,  bnt  paler  green,  and  usually  harmg  «  d 
(nevi^r  6brous),  a  smoother  surface  and  somewhat  waxy  lustre,  alth< 
usually  only  as  an  incrustation;  12,  AtaeamiU  or  Chlorid  of  C^] 
deeper  groen  than  Malachite;  IS.  SuiphaiM  of  tV^/xr,  io  s<dalio« 
rarer  ores,  see  pag«s  86,  (arsenical);  4S,   (selenid);  48,  65,  7S.  SO, 

(difTerent  sulphur,  araenical  and  antimonial  ores);  So^,  (siHcat«) ;  Sl^ 
chromatas,  vanadate);  875,  Z90,  (sulphat<^) ;  41t,  430,  421.  43ft,  ~  ~ 
arsenates). 

QCnCESILVKJt^The  only  valuable  ore  ii  Cinnabar,  (p.  4S)«  of  «  ti 
browiuah  black  color,  with  alwaji  a  red  powder*  aad  afforaian  Ivnoi  oj 
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wh«Q  heatQiJ  on  oharcoA).  There  are  aUo  Native  QtiJ«kiilver»  (p.  14);  Amalgprn, 
(f,  U) ;  Selonid,  (p.  52);  Chland  and  lodid,  (p.  89,  my  TetraKednU  (p.  8:2)  aoi&#» 
tl— B  contaiiii  thia  metaL 

LEi^D. — Galena  (p.  39)  ii  the  only  abundant  load  ore;  it  ia  a  leftd-graj  briUle 
ore,  yieldiai^  lead,  wneti  heated  with  charcoal.  For  other  oret  aaa  pp.  ii,  44,  65, 
(S<tenid  and  Telluriik) ;  im,  117,  126»  ri?.  128.  (Uxyds);  369,  Ml,  8A2,  (Chroiii«U 
Md  Vaoadate);  348,  (Tungitate) ;  370,  ST  I,  S72,  374,  875,  890.  (SiiJpkat«a),  of 
which  AAgt«iitfl  (p.  370)  ta  the  coomion  ooe;  400,  401,  (phoephat«  and  araejiat«) ; 
Ak%  (carbooate). 

ZIXC. — The  most  important  orea  ara:  1,  Smithsonite  or  Carh^maii  o/Z»r«,  (p. 
447),  and  2,  Calamine  or  Silieate  of  Zine,  (j>.  818) ;  thoy  are  alike  in  a  whita,  Ki^y- 
iah-white^  or  ffreeDiah-whtt«  color,  commonly  a  alight  waxy  Inaire  and  •mooth  Took, 
(olUa  ttttlMtttio  or  taammiUary),  yet  Bometimea  earthy;  and  a  hardaeMi  such 
Ihttt  the  iyrftic«  ia  scratched  with  a  knife  blade  with  «orov  little  difficulty^  They 
diflar  in  th^ir  action  with  muriatic  acid ;  when  the  surface  ia  drtiay,  ike  ailicate 
ahowa  projectiona  of  minute  rectaagular  prisma,  ZinriU  or  Rtd  Zinc  ortf,  (p.  110)|, 
it  alao  importaot;  it  in  brifrht  red  &nd  r^^ry  distinctly  foliated  Blende  or  t^olphu- 
ret  of  Zinc,  (p.  46),  ii  a  coujmon  ore,  haTing  a  yellow  to  black  color  and  reainona 
Inatrc,  acid  distinetlj'  cloavablc  ;  the  black  varieties  are  tometimea  a  little  metallio 
in  lustre,  but  Uie  powder  ia  nearly  or  qtiittj  white.  For  other  Zine  Orea,  ae«  pp, 
127,  (oxytulphuret);  156.  189,  (silicat«) ;  384,  (staphat«) ;  409,  (phosphate);  418^ 
(araenate) ;  460,  carbonate). 

COBALT,  NICKEL.— The  ores  of  cobalt  of  fir*t  importjince  are,  Smaltine,  (p.  66), 
and  Cohaltin*,  (p.  67),  both  of  nearly  a  tin-white  color,  with  the  powd«r  frrayi&h- 
blaek,  color  »oaietun«a  yerging  alightly  to  ;^y.  The  Blatk  Orjfd  of  CQhaii,  (ix 
lS6)t  a  kind  of  bog  ora  and  Tery  impure,  is  sometioief  sufficiently  abundant  to  ba 
valuable.  The  usaful  orea  of  nickel  are  CMoanikite  or  the  nkkeliferoua  smaUina, 
(p.  rifi),  OertitorJiU  or  Niekei  Qtane^,  fp.  68).  and  Copper  NiektlA^*  62),  the  latter 
diatinguiiiihfd  by  a  pale  copi>er  red  color*  For  other  ores  of  Cohali,  see  pp.  41,  44, 
6S,  67,  (iulphurct  or  arseniuret);  «^@6,  (sulphate);  416,  (ancDat«) ;  461,  fcarbonate) ; 
of  Niek*l,  i%  49,  Isulphuret):  63,  69,  (arsenical  or  antitnonial) ;  339*  (iilicatc)  ;  386, 
(sulphate) ;  418,  (araeiiata) ;  461,  (carbonate).  * 

MANGANESE.— Common,  as  PyrolwUe,  fp,  125),  and  PtUomtU^e,  (p.  185),  both 
black  or  ffrayish -black  ores,  and  hayinfi?  little  lustre,  and  a  blackish  streak  or  pow- 
der, in  which  last  particular  they  are  distinct  from  the  iron  ore  called  Limonite,  with 
which  they  are  ofi^n  associated,  and  also  from  Hematite  or  Specular  Iron.  Wad 
(p.  1S6)  is  an  earthy  bog  manganese,  someftimes  abundant  and  valuable.  Man^mU 
(p.  130)  is  abundant  in  certain  mines,  but  ia  of  little  value  in  the  arts,  because  of 
ita  containing  so  little  oxygon,  (one  third  less  than  Pyrolusite),  to  which  fact  B«ud- 
%n\  alludea  in  his  name  for  th«  species,  Acerde»€;  it  differs  from  pyrolusite  in  ita 
reddish  brown  powder.  For  other  mangaoeae  ores,  see  pp.  41,  66,  (sulphuret);  68, 
(araenical);  117.  118,  (oxyds) ;  167,  1B6,  (silicates);  899.  44J6,  408,  (phosphatiss) ; 
446,  452,  (carbonate). 

GHKOMIUH — Ckromie  Iron,  (p.  106),  a  grayish-black  little  lustrous  ore,  occur- 
ring mostly  in  Serpentine,  is  the  aouroe  of  chroma  in  the  arta.  For  different  chrom* 
atea,  aee  p.  859* 

IBON, — The  important  iron  orea  are:  I,  HemaHUor  Specular  Iron,  (the  mtftmnrnt 
or  bloodtlom  of  Theonhrastua),  (p.  IIH),  characteriaed  by  it«  blood-red  powder,  and 
occurring  either  earthy  and  red,  or  metallic  and  dark  steel  gray  ;  in  the  latter  con- 
dition very  hard,  a  knife  f>oint  makin^t  no  impreasion  ; — 2,  Ma^n^iite,  or  maonetie 
iron  ore,  (p.  106),  aa  hard  as  the  preceding,  bat  having  a  black  powder,  and  being 
attractable  by  a  mattnet; — 3,  Limontte,  called  also  brown  hematite,  (p.  181),  a  softer 
bydroaa  ore.  affording  a  brownish  yellow  powder,  earthy  orsemiroetallic  in  appear- 
ance, and  often  in  mammillarv  or  stalactitic  forms ;— 4,  ChalfbiU,  or  SpalfUe  Irot^ 
(iK  444),  a  sparry  ore,  of  grayish,  gray iah -brown,  and  brown  colon,  very  diatinctly 
el«avabl«|  turning  brown  to 'black  on  expoaura.    Dke  «oauiioD  aUjey  iron  orea  are 
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Abichite,  42a 

Abraut«,  822. 

Acadiolite,  819. 

Acerdese,  ISO. 

Achates,  161. 

Achirite,  809. 

Achmatit,  206. 

Acbmite,  176. 

Acbroit«,  271. 

Acicular  Bismuth,  81. 

Aciculit«,  81. 

Acid,  Antimonoos,  141, 142. 

Arsenous,  1.39. 

Boracic,  144. 

Carbonic,  144. 

Muriatic,  97. 

Sulphuric,  148. 

Sulphurous,  148. 

Tungstic,  148. 
Acmite,  165,  176. 
Actinolitc,  Actinot^,  170. 
Adamant,  24. 
Adamantine  spar,  111. 
Adinole,  248. 
Adularia.  242. 
iEdelforsite,  165,  808. 
Aerhenstein,  866. 
iEgirin,  160,  172. 
^rosite,  77. 
./Eschynite,  857. 
Aftonite.  82. 
Agalmatolite,  252,  276. 
Agaphite,  405. 
Agaric  mineral,  488. 
Agate,  145. 
Agnesite,  462. 
A&inite,  81. 
Agustite,  896. 
Aianticon,  206. 
Akmit,  176. 
Alabandino,  41. 
Alabaster,  877,  489. 
Alalite,  159. 
Alaun,  8A2. 
Alaunstein,  888. 
Albin,  804. 
Albite,  240. 
Alexandrite,  122. 
Algerite.  208. 
Ahzite,  839. 


AUagite,  167. 
Allanite,  20a 

Allemontite,  Arsenical  An- 
timony, 22. 
Allochroite,  191. 
Allogonite,  410. 
Allomorphite,  866. 
Allophane,  886. 
Allophane,  Opal,  837. 
Alluaudite,  407,  518. 
Almagreritc,  871. 
Almandine,  191. 
Alstonite,  451. 
AlUite.  44. 
Alum,  Native,  382. 

Ammonia,  888. 

Feather,  881. 

Iron,   Magnesia,    Man- 
ganese, Soda,  882. 
Alumina,  111. 

Fluate,  98. 

Fluosilicate.  259. 

Hydrate,  128. 

Hydrous  Silicates  (ear- 
thy), 165,  249  to  258, 
337  to  340,  504. 

Mellate,  475. 

Phosphates,  428, 482. 

Sulphate,  881,  88& 
Alumine  fluat^e  alcaline,  97. 

snlfatce,  881. 

phosphat^e,  424. 
Aluminite,  389. 
Alumocalcite,  151. 
Alumatone,  888. 
Alun,  382. 
Alunite,  888. 
Alunogen,  881. 
Amalgam,  Natire,  15. 

Oold,  15. 
Amausite,  242. 
Amazon  Stone,  242. 
Amber,  466,  508. 
Amblvgonite,  409. 
Amethyst,  145. 

OrienUl,  111. 
Amiant,  172. 
Amianthoide,  174. 
Amianthoide  magiie«ite,l  88. 
Amianthus,  172. 


Ammiolite,  142. 
Ammonia  alum,  888. 
Ammonia,Bicarbonate,454k 

Muriate,  92. 

Phosphate,  418. 

Sulphate,  879. 
Amoibite.  58. 
Amphibole,  170. 
Amphibolite,  172. 
Amphig6ne,  281. 
Amphcmellte,  284. 
Anagenite.v. Chrome  ochre. 
Analcime,  818. 
Analcime  camea,  200. 
Anamesite,  247. 
Anatase,  121,508. 
Anauxite,  505. 
Andalusite,  257. 
Andesine,  286. 
Andreasbergolite,  828. 
Andreolite,  828. 
Anglarite,  416. 
Anglesite,  370. 
Anelesite,  Cupreous,  890. 
Anhydrite,  869. 
Ankerite,  441. 
Annabergite,  418. 
Anorthite.  284. 
Anthophyllite,  172. 

Hydrous,  175. 
Anthosiderite,  804* 
Anthracite,  26. 
Anthraconite,  489. 
Antiedrit,  828. 
Antigorite,  281. 
Antimoine  natif,  21. 

oxid<  140,  141, 142. 

oxid6  sulfur^,  141. 

sulfur^,  88. 

sulfur^  nickelifl&re,  69. 

sulfur^   plombo-cupri- 
fere,  80. 
Antimon,  Oediegen,  21. 
Antimon-arsen,  22. 
Antimonate  of  lead.  142. 
Antimooblende,  141. 
AntimonblOthe,  140. 
Antimon^lanz,  88. 
Antimonite  of  lime,  410. 

of  quicksiWer,  142. 


•Tho  numbers  in  this  Index  refer  to  the  Second  Volume. 
First  Volume,  see  Table  of  Contents,  following  the  Preface. 
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Aiiliinoiiinl  copper,  73. 

Argentine,  439. 

jAnrichAlcit 

copper  f^lnnoo,  82. 
loud  oroH,  72-87. 

Argentite,  37. 
Argyrose,  37. 
Arioite.  822. 

jAuripifirxne] 
jAurotelluri 

iiiokol,  SH. 

'Autom  elite 

ochro.  Ml,  142. 

Arkangite,  128. 

■Autunite,  4 

Hi  I  tor,  :t5. 

Arpidelitc,  268. 

lATenturine 

siilpliiirot  of  diWor, 

n, 

Arquerite,  15. 

j         feldijipa 

Id. 

Arragonitc,  448. 

'Axinite,  2i: 

Antiinonito,  S3. 

Arsenate  of  lime,  414. 

Azorite,  S5« 

Aiitinioiikupfertrlnuz,  82. 

ARSENATES.  396. 

Azure  *par. 

Aiitiiiioniiiokol,  53. 

Andtprous,  396. 

Azurite,  45S 

Ant imonniokolglaiii.  6U. 

Hydrous,  4U. 

Antimouorher.   141. 

Arseneisen,  61. 

Babingtonil 

.\ii  t  iinonopliy  Hit  o,  1 4<\ 

An»onei#en»inter.  432. 

Bagrationii4 

.\ntiiuonoxyil.  140.  141. 

ArsenclAuz.  22. 

Baierine.  S: 

Anliinoiu4}iiirt'>j>MeioxYd.l42  Arsonio.  Native,  22. 

Baikalit.  15 

AiitiiiuMiitinior.  35. 

i         oxvkU,  131>. 

Balas  ruby. 

.ViitiiiionsillH^rMendo.  77. 

sulfiin?.  31. 

BalU-stero*ii 

Antimony.  NHtiv*.  21. 

'         Sulpliuret.  31.  32. 
White.  l«i>. 

Baltiniorite. 

Anonioal.  22. 

Bam  lite.  2fr4 

lirav.  SS. 

.VnioDic-nl  Antiniouy,  22. 

EUiraiite.  :-4-. 

vKy'a  of,  140.  141. 

.\rsenioite.  r.  Pharuiaoolite 

.  Barchar-i:;: 

rUnuo«o  ore  of.  7d. 

414. 

lUn^l::*^.  44; 

KtsK  141. 

Ar»onikalkii«.  61. 

Ea.-\«*clcr.i:. 

Sulphurt»t  ot  3». 

ArK'r.ikantimon.  22. 

Bar^>w::e.  : 

Whiio.  14»K 

Ai>^e::ikMei«)>a:h.  r.   Miu^e^ 

i<ary*:r. ■!;•.:  J 

Aniimonv  Monde.  141. 

ler.e. 

RirvtA.  C»r' 

l»KHMn.  140. 

Ar^e:::k*  ;*:::  sth.  v  Eulvti::^ 

"^ar^  .i 

trUnoe.  S-'i. 

Ar*c:  iki:  ithe.  13^.414. 

>-":hA:. 

ViiirsTTto!:!^.  S2v». 

Ar*e::kr:*^-.  #:. 

j"-:iaAr 

A5vk;cIi:o.  JiSS. 

Ars<:  :kc:4-i,r  Ar^n^larr. 

Pdrytc-f.     T' 

A I VI! -.re,  :i;».' 

A:^^:  :Vi.:«-*w  t::. 

Iv»"'*  ~..z.'.    ':  ' 

Vi^AT.-.-.    >      V 

-V7><:  .kkoVAlTiit*.  rT. 

Si-v:  ■.  i.  . .- 

\-.V.^    .-.:..  4iS. 

Ar>t*:  :i  •.  ire*:..    .V. 

Sir>  -  .  -  .  -    t:? 

\- ■■■   :,     V-.  ■■-;::<. iV.  «;; 

■."^::   "kKM:'-.  r   >f. 

:■*•■-■.  1  . 

\-  ■-.-■■  :..  is: 

\.-s^:    i.:    ."st"..  :i.  •-'. 

-  ■:.>.—  '.      .  :  , 

\:'->  =:-:.'    :^r 

A-^r.-.i*--.:nr.  ^•=. 

:o.'i-   :-       i' 

V:-:'*  ->:    Vv:^::a:::<.^^^ 

.  A^..:-  s.^    t-ri^riT.  :>. 

:  j.-.--_  .  ■       i: 

V/---..-.   :*r    >:. 

A:s:r   if: :■.-.. r   ^Ir. 

:      tJ           -   ."      "    T 

v.-  -■■   ■  -,■.  S.>:. 

A>^-   .>   'r"..f    r'..  *iL 

}  i.'".    •  -:     .  ■  = 

V-.'  .■  •.  ,-.  •  :  i. 

A  »  V  >  ". .  :•;  v'TS.  * .  -r  r. 

r  L'.'i  .  :   ■  -.     . 

W..-    ■:^      :^     :.». 

A-^T    -.;      :  :. 

r»i  -  '   ■^■^-  •  "  r 

v.-    i     1-     ,■    -.-N 

*.-s   r  :•.—;.:  :-    xj-; 

I'-i  :      '  :.    _■^^ 

V".-\,  ■.■    ■  ■♦. 

A-S.T       .'.i.    :  Jr. 

_-..,._     -  -  - . 

v-s".       -  «'*>^ 

v-S:  :  .  V     '   -  ■      -1. 

r--     .^'  ■     " 

VkC-   •>..!    •      ♦^S 

A>..7;:.*  i     :    -.^j. 
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I 
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^^^^^H                                 Carbacerine,  46<S. 

CbeaterUU.  24«, 

Cm],vH 

^^^^1                                  C AEBO  N AT£d,  4M. 

Ch«aey  copper.  459. 

Cobalt,  Aim 

^^^^^^H                                            AKHTDKoUft,  484. 

Cheiaylite,  459. 

Aj««Bi4SJ 

^^^^^H                                          Hydrous, 

Chiasiolita,  257. 

C«ri>0fti 

^^^^^^H                                   Cfrrbonio  acid*  144. 

Childrenite,  424, 

Earthy. 

^^^^^1                                   Carbujicalua, 

Chileit,  129.604. 

Gl*noe. 

^^^^^H                                   Gariaibiae,  172. 

ChilUJoitc,  314. 

Gmy,  51 

^^^^^H                                   Carminite, 

Chimboraiite^  r.  Aragonile. 

gria,66. 

^^^^^H                                    Carmio&patli,  410. 

Chiolite,  98. 

oxide  nt 

^^^^^1 

ChiYialJte,  77, 

Rod»  41< 

^^^^^B                                   CarneUon*  147. 

Chladriite,  503i 

SalplMi 

^^^^^H                                   Carolatbine,  500l 

Chloanthite,  56. 

SulpliM 

^^^^^H                                  Carp  b  ol 

ChloraatroUte,  815. 

Solnlrar 

^^^^^^1                                   Carpho  side  rite,  43L 

Chlorbydric  acid,  97. 
CHLORIDS,  89. 

Wl5t«.J 

^^^^^^1                                   Carpboatilbite,  826. 

Cobalt  h\o€m 

^^^^^H                                    CarrolUte, 

Chlorite,  2^4,  296, 

Cobaltina,  5' 

^^^^H                                  CaMiteriU,  11 B. 

ferrugiucuae,  296. 

Cob«U-mic«, 

^^^^^H                                 CaaaiLerotanlidit^,  351. 

ipar,  298. 
Cblontoid.  2y8. 

Cobmlt  pvrit 
Cob&lt  Titrii 

^^^^H                                 Gaatelnaudite,  432. 

^^^^H                                   Caator.25S, 

ChbriUpath.  298. 

Coccinite,  W 

^^^^H                                  CaUpleiite.  30B,  604. 

Cblormerkur.  89. 

Coccolite,  n 

^^^^H                                 Gatlinite,  2b%. 

Cbloromclan,  299. 

ColMtein,  86 

^^^^H                                  Cat's          14a. 

Chloropal.  887.6<»4. 

Collyrit*,  3S 

^^^^^H                                  CavoUnite,  2S2. 

Chlorophajite,  278. 

Colophonite, 
COLUMBAl 

^^^^H 

Chlorophan*,  94. 

^^^^H                                  CeJeBtiQti. 

Chlorophyllit^,  215, 

Colm^jti^ 

^^^^^H                                  Caraaine,  Ceroaite,  46d. 

Ohio  ro  spill  el,  103. 

ComS^M 

^^^^^^1                                Cerer,      Ceriuuu 

Cblorqueoksilber,  89* 

Cou^^HB 

^^^^^^H                                 Cerine, 

Cliodneffit«,  97. 

CondnrriU^i 

^^^^^H                                  GerinatcMn,  312. 

ChoudrodiU,  186. 

ConichaJcita 

^^^^■1                                  Oerite, 

Chonikritev  291. 

CoziietotuM 

^^^^^^H                                 Cerium,  Carbouate,  466. 

Cbriftiiifttine^  474 

Conite,  4M 

^^^^^^■j                                          Fluorid,  9&. 

Cbnetianite,  284,824, 

ConnelliunI 

^^^^■1 

CHR0MATE3»  859. 

Gop^,  PomII 

^^^^^1                                  Cerolitb,  ik  KeroHtb. 

ChroiiieiB«n»teiii.  106. 

Copiapite,  81 

^^^^^^H                                 Ceroxydalkohleo6aiir6«r4£ti 

Chrome  ochre,  889. 

Copper,  Ka4i 

^^^^^1                                 Ceruflite,  C«rtH«,  462. 

Chromic  iron,  106. 

Antimoi 

^^^^^H                                 C«rvat]tLie, 

Ohryolith,  r.  Crvolite* 

Anaast 

^^^^^H                                  Oeylanite,  lOS. 

Cbrvsobcryl  122. 

4ttw 

^^^^^1                                  Chabaziie,  Chaba^e,  31». 

Chrpooolfa,  309,  504. 

Anamm 

^^^^^H                                   Cbaleantbit, 

Chrysolite,  184. 

Blade,  t 

^^^^^H                                  ChaIcfidony« 

Chryaophane,  297. 

Blue,  ei 

^^^^^H                                Chalcodit«,  500. 

Chryftopraae,  147»                  1 

Capiliar 

^^^^H                                 Cbalcolit«,  43a 

Chryaoprase  earth,  840, 

Carboofl 

^^^^^^H                                 Chaloophaette^  429. 

Chryaotile,  282. 

Ohromal 

^^^^H                                 ChalcophylliU,  42B. 

Chuatte,  184. 

Emmrmid 

^^^^^^B                                 Cbalcopyrit€,  68. 

Cimolite,  165. 

61mii««, 

^^^^^H                                 CbalcoAtibite,  73. 

CtQnabar,  48. 

Gray.  8j 

^^^^^H                                  Cbaleotricbite,  122. 

CiQnamon  atone,  191, 

Ijidiffo.  1 
Muriate, 

^^^^^B                                 Cbalilite, 

Cipolino,  489. 

^^^^H                                 Chalk.  488. 

Clamthalite,  42, 

Osyehlo 

^^^^^H                                  Chnlkoftin, 

Clay,  249  to  252,  387  to  840, 

Oxyd^K 

^^^^H                                   Chalybitc,  44-1. 

504,  5ia 

Fboiphfl 

^^^^^H                                  Cliamoifiite,  299. 

Clay  alate.  509. 

42SI 

^^^^^H                                  Cb  a  11  ti>n  ni  te,  503. 

Clesvelatidite,  240. 

PiupH 

^^^^■B                                  Cliatbamit«.  56,  512. 

Cleiopbane,  45. 

PvntoS 

^^^^^H                                   Cbaux  ar8«iiiatee»  404,  414. 

Clinj^manitc,  3t)0. 

Ked,  101 

^^^^H                                           borat^e  ailiceua^,  334. 

Clinkstone,  246* 

g^Mih 

^^^^^H                                          aarbonat^e*  435. 

Clinoclftfie,  488. 

^H 

^^^^■! 

Clinophlore,  298. 

nPi 

^^^^^B                                 Cbeaocoprolite,  432. 

Clintonite,  297,  505. 

ButpkAli 

^^^^H                                 Chert, 

Clnthatite,  318, 

B^^ 
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Copper,  Tiing8tat«,  fi02. 

Viiiiutlatc,  362,  S6S. 

Variepatcnl,  88. 

Vitreous,  46,  606. 
Copper  and  Lead,  Selenid 

of,  42. 
Copper  froth,  426. 
Copi>er  julaiice,  46,  606. 
CDpper  green,  809. 
CopjK»r  mica,  428. 
Copper  nickel,  52. 
Co]ti>er  ore,  Black,  109,  117. 

Blue.  459. 

Emerald,  300. 

Gray,  82.  612. 

Green,  458. 

Indigo,  65. 

Octahedral,  101. 

Variegated,  88. 

VuWet,  892. 

Yfllow,  68. 
Copper  pyrites,  68. 
Coj>peras,  .SkO,  385,  887. 

So«la,  389. 

Potash.  389. 
Coquimhite,  380. 
Coraoite.  108. 
Coral,  44o. 
Corullincrz,  48. 
Cordierite,  214. 
Corindon,  111. 
Cork,  Mountain,  172. 
Corneine,  172. 
CorneoUH  lead,  463. 
Cornite,  246. 
Cornubianite,  246. 
Cornwallite,  425. 
Corundellite.  800. 
Corundophilite,  298. 
Corundum,  111. 
Cotunnite,  97. 
Couzeranitc.  206. 
Covelline,  65.  505. 
Crednerite,  126. 
Crichtonite,  116. 
Crispite,  120. 
Croci<lolite.  279. 
Crocoinite,  369. 
Cront»tedtite,  299. 
Cross  stone,  257. 
Crui'ite,  257. 
Cryolite,  97. 
Cryptolite,  399. 
Cryptoline,  471. 
Cuban,  68. 
Cube  ore,  422. 
Cu)>e  spar,  869. 
Cubizit,  318. 
Culioite,  818. 
Cuivre  arseniaUf,  420-429. 

arsenical,  36. 

carbon  at^,  468. 


CuiTre  gria,  82. 

bydrosiliceux,  309. 

muriate,  138. 

natif,  17. 

oxide  rouge,  101. 

phosphat<$,  420,  426. 

pyriteux,  68. 

pyriteux  hopatique,  88. 

■eleuid,  48. 

sulfate,  38a 

sulfur^,  46. 

sulfur^  argentifere,  48. 

vanadate,  862. 

veloute,  892. 
Cumengite, 
Cumming^onit«,  174. 
Cupreous  anglesite,  390. 

manganese,  186. 
Cuprite,  lol. 
Cuproplumbite,  41. 
Cyanite,  263. 
Cyanosite,  Cyanoae,  880. 
Cyanotricbite,v.Lett8omite. 
Cyclopite,  264. 
Cymophane,  122. 
Cyprine,  197. 

Dalamite,  v.  MispickeL 
Damourite,  228. 
Danaite,  62. 
Danburite,  212. 
Datbolite,  Datolith,  834. 
Daourit,  v.  Rubellite. 
DaTidsonite,  178. 
Davyne,  282. 
Davyt,  881. 
Dechenite,  861. 
Delanovite.  600. 
Delessite,  296. 
Delphinite,  206. 
DeWauxene,  427. 
Demant,  24. 
Demantspath,  111. 
Dendracoates,  161. 
Dermatin,  280. 
Deseloizite,  861. 
Desmin,  332. 
DeTonite,  428. 
Deweylite,  286,  605. 
Diabase,  162. 
Diaclasit^.  160. 
Diadoi'hite,  438. 
Diagonite,  382. 
DiaHage,  Talkartiger,  160. 

Green,  160,  17a 

MeUlloidal,  16a 
Diallogite,  446. 
Diamant,  24. 
Diamond,  24. 
Diaphorite,  ft.  Allagiteu 
Diaspore,  128. 
DiasUtite,  172. 

66 


<Dichroit«,  214. 
{Digenite,  48. 
iDihydrite,  426. 
'Dillnite,  838. 
iDimagnetite,  106. 
Dimorphine,  82. 
'Dinite,  476. 
Diopaide,  169. 
Dioptase,  809. 
Diorite,  247,  609. 
Dioxylite,  874. 
'Diphanite,  80l. 
DiploiU,  284. 
Dipyre,  206. 
Discrasite,  86. 
Disomose,  68. 
Disterrito,  297. 
Distbene,  263. 
Dog  Tooth  Spar,  v.  Calcite, 

436. 
Dolerine,  246. 
Dolerite,  162,  247, 610. 
Dolomite,  441. 
Dolomite  sinter,  467. 
Domeykite,  86. 
Domite,  246. 
Dopple^path,  v.  Caleiteu 
Dopjtlerite,  474. 
Dreelito,  378. 
Dufrenito,  427. 
Dufrenoysite,  77. 
Dyoxylite,  874. 
Dysclasite,  806. 
Dyskolite,  v.  SauMurite. 
Dysluite.  lo8. 
Dyslytite,  68. 
Dyssnite,  167. 
Dysyntribite,  262. 

Earthy  cobalt,  186. 

manganoae,  186. 
Edelforsite,  166,  808. 
Edelith,  814. 
Edingtonite,  823. 
Edwardsite,  402. 
Egeran,  197. 
Ehlite.  426. 
Ehrenbergite,  88a 
Eisen,  Gediegen,  17. 
Eisenanatit,  399. 
Eisenalaun,  8K8. 
Eisen blau,  416. 
Eisenbluthe,  448. 
Eisenchlorit,  296. 
Eiseuchrom,  106. 
Eisenerde,  Hlaue,  416. 

Griine,  182. 
Eisenerz,  Trappischea,  116. 
Eiscnorz,  llystatisch«a,  116. 
Eisenglanz,  113. 
Eisen  glimmer,  118. 
Eiaengymoite,  286. 


sSt 


mi 


Tfci  nf^ii    .n  Xiiaxfi>3ixm-    TZi, 

2I»ei.*iiim.  *  i*c  war-^      irrr*t  tM. 


F-K"  fuT'fLr*    V 


TawT*THfe  111 

EiMa'-r::-iit.  SI& 

Ik*n.*-irv:  yi 

EcHOXjIlfct.   fl 

Eu**  :>  :  •*  yd 

Lti  ••.   ->    '••' 
Ea^'T^  :  ;.*.k:*-l  4^1 

ill  t*:'..   '.  1   '*    ■»' 

!!;.'>. *^.v  s-  : 
Ky'.'.L.-.-r**  r-*- 
Epii-.-*  iX. 
Epi%t:.'.  •.-,  »" 
E;^-/v.  ** >..  Ep 
Erik'/'".  •    ?M 
Er-3}.*:.    ^O.  47!. 
EHr:-»'.-;V.  M*.!!.  .MO. 
ErJ-.:.  4':^-. 
EHwu'h.,  474. 
Er*rr/jit>,  4"2. 
Krirjir*.  42.^ 
ErUriiUr   1^1. 

Erythrin*-,  41fl. 
Ervthritf-.  2t.'5. 
R^'h^fhitir,  3J57. 
RtiiiArkiU,  2^>5.  tl5.  S94. 


Fjrrr>.  :?1 


E;^-/v.  ** >..  Ep*rrr.3>.  554,  T«r  ArT:r<.  415. 

»n*r.ifttr.  452. 
»I^^.!-^a!   61,  «1 
CAr^y>^.a♦*:.  444- 
chroa,MX4.  !•<. 
hrdro-oxid^,  131. 
nitif.  17. 
oliinM«,  115. 

oxi«iaI6,  ]<>5. 
mairnetiqTie.  K>5. 
mnri«t^,  810. 
phoftphat^.  415. 
talfat^,  990,  S85,  887. 


T^ix-..  :4T. 
JT.WS  «.:--    !^ 

Tj:i»i*rr:.4+*. 

FLrvR:r»-,  •; 

4       T 

FT«r«.:--.-  A; 

V*:*.  4 
F.-*rk::-:rc.  I  - 

Fr»-riy.>*.   r     ] 

Fr*"*^rir'*    *I: 
Fr-e :*!►*•- -.::*,  7 
Fr:ir»-:i-.  19? 
F-  Lfi:-   ±:i 
Frillrr*  y^nh. 
F!:r.v:.:r*    r    1  1^ 
F--kiv.  I  A-.. 
FD«#*i>.  »   S-ap 

Gal.ror.i:*.  5*'^. 
Oaioiir  iT<^.  ±31 
Gatrates.  27. 
Gafanit^.  1..?, 
Galaf^ktit«.  r 
Galena,  3'.«.  5*  ^. 
Gallioinit^".  IS  •. 
GaIliLz«>Dat«:n.  ; 
Galmey.  .113.  4^ 
Ganomatit.  43i 
GaDB«kothiir  •^n 
GarS*n«tiIbit.  3 
GftTDet,  l<*<i. 
Bohemiaa, 
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0«t6il»  Tciraliedral,  194. 
esrii«lorffit«,  S^a 

Gekrt^i'tda^  Eift*, 

GelhiMAeuerz,  389. 
GeU>erae,  181. 
Gelberz,  64. 
Gelferz,  V,  Chalcopyrite. 

GerftdortBte,  6  ft. 
G*V»eate,  J&L 

Gifseckite,  238. 
GiftkieB,  v.  MispickeL 
Gi^antolite,  216. 
Gilbertite,  223. 
Gilliogite,  290. 
Giobertite,  441. 
Giratol,  161. 
Gismoudine,  822. 
Glikooe  copp«r^  4$. 
01ati^iir?ettikki^r  61. 
Glanzkobalt,  67. 
Glanzkohle,  26. 

Gliiaene,  GloDx«rz,  118, 181. 
fiU.i,o,if,     i8,  181. 
Gliitte,  109. 
GlauWr  Dak,  8B6. 
Glauberite,  374. 
Glaucodot,  68. 
Glaueolite,  201. 
GiaucoDite,  288. 
Glaucopbane,  177. 
Glauko8i(lerit,  416. 
Glimmer,  217-227. 
Glinkite,  184. 
Glottulitc,  319. 
Gmelinite,  821. 
Gnei.-e,  246. 
Gokumite,  197. 
Gobi,  7. 
Gc^d  amAtgam^  16. 

Goslnrite,  384. 
Gbtbit«.  129. 
Gotthardite,  77. 
Grammatite,  172L 
Grammit«,  166. 
Granat,  19(1 
Granite,  246,  609. 
Gnvnulite.  2M,  Xi09. 
Graphic  gold,  64. 
tellurium,  64. 
Graphite,  29. 
Graubraunateinen,  126. 
Grauerz,  «.  Galena, 
(iraukobalters,  41. 
GraugilUgerz,  82. 


Graukupfererz,  84. 
Graulitep  v.  T<*ctiriU,  88a. 
Gr«a»ilbef,  it,  S«lbit^ 
^Qrnuipie^giauv«ri,  88. 
Grau«piei«fla««ri,  88. 
GiiLjf  aQtiraoDj,  S3< 

c<rpp«rf  S2p  512. 
Gr««iL  diallage,  l&h 

earth,  166,  611* 

iron  ore,  -fS^, 

lead  ore,  401* 

uittlat'liitti,  4611 

viiriot  885* 
Green  land  ate,  I9ti 
^Gre^Doekite,  61. 
Greeii4>vite,  26S. 
^Greeasloaa,  163,  24T. 
(Grv^iaC,  19Ci. 
Grenatite,  SAl. 
Gr«iiife*ite,  29fi. 
Grojipittj,  *i87. 
|Gror-oLUle,  13A. 
jGrwitilarj  191, 
|Gr<lnauit«,  44^ 
GrQiibleierx,  400,  401. 
jOruneiftenerde,  181. 
jGrfliieiKc'iiit^iii,  427* 
Grinet^e,  166, 
Gr  linen  ttji^  iM.>, 
GaaDLte,  4ia 
Gymniierz,  107« 
GunmMepatb,  48  L 
Ourbofian,  Ourbo^tAf  442. 
Gurolita,  306. 
Guyaquillite,  468. 
/ly^-'iiit^   ?^5,606t 
iGyiwum,  877. 
Gjrolite,  806. 

Ilaarkiea,  49. 
JHaarialz,  381,  888. 
Hwmacbates,  161. 
jHiematite,  118. 
Ilafnefjordit,  289. 
ilatii.JipLitLL,  i.J,  78. 

jHair  ftftii,  ml. 
HftlbazurUei,  $72. 
Haltite,  889. 
HalloyUte,  i6h 
HaUojatte,  26L 
H^lotrieLine,  388. 
Ba1otricbit«,  881,  888. 
H«nip«hirire,  :^77. 
HirmoUime,  ^J'iB,  824. 
Hiy^fingtonit«,  328. 
Hartbruun«tp]U,  117. 
Hartine,  478. 
Hartite,  473. 
llartkobaltkiea,  67. 
llartmanKanerz,  136. 
UatchatUne,  478. 


Hauerite.  66. 
Ilaufimaunite,  118. 
jHjiujDC,  280. 
lEajdentte,  819, 
Hayeaine,  894. 
iHaytorite,  148. 
\Bv&ry  ip»r,  866. 
Hebe  tine,  IB  9. 
^UcdeAbergite,  160. 
'Hedypbanei  40 L 
Hellvllint^,  246. 
Heliotrope,  14^ 
Helimtith,  294< 
Hf^lvin,  194. 
Heniatlt^,  113,  606. 

Brt>wa,  131* 
Hepalinerz,  810* 
Hepatile,  »66. 
Eercltiite,  103. 
Herdente,  4ia 
Herman  nili^  v.  Maugan^aia- 

pUibole^ 
H«r»cbeUt«,  82L 
M«aait4,  44,  606. 
BetopouU,  407. 
Heterocliii,  m* 
Het^romeritev  199. 
Ileteroniorpbite,  76. 
Beterotiit^,  407.  511, 
Heulandite,  3^. 
Highgito  r«aiti,  407. 
Hitabeetipatb,  u.  Diftllof^li, 
Hidn^reriU,  2m 
Ilohlripotb,  267* 
Holmeiiite,  297. 
Holz,  BituininQf^,  M. 
Hokkupfereri,  421. 
Hobo  pal,  V.  Wo<h1  opal, 
Hoit(jy  eton<?,  475, 
Hdnl^tein,  476* 
Hopette,  409. 
Hurnblei,  458* 
Horubltiode,  170. 
Uorri blende  able,  509, 
Uonien,,  92, 
'Uorafek,  148,  246, 
jUoruiuAiiii^an,  ti,  Rhode Jiit^ 
Horti  cjui*.k*ilver,  89. 
Born  allver,  92. 
Horn«itoiie,  148.        • 
Hori^fleah  ore«  t& 
Hongbite,  1S5> 
Ilowardite,  60^ 

Hudtouile,  IfiOii 
'  i  1  ntii tH>bi  ti  n  e.  4 (H* 
Huitibiddtilit^  ^Oii 
H^mboldOU,  83^ 
Huni]|«,  ISO. 

Huronite,  217. 
HverMUt,  388. 
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KiMelj^almey,  818. 
Kiwelkupfer,  809. 
Kiesolinalachit,  809. 
KieselniHDgan,  167. 
KieselschietTer,  148. 
KieselApath,  240. 
Kio^elwiHinutb,  181. 
Kieselzinkerz,  813. 
Kilhriokonite,  85. 
Killinito.  170. 
Kirwanite,  288. 
Klaprothine,  4o4. 
Klinoolas,  428. 
Kncbclite.  186. 
Knisterftalz,!'.  Common  Salt 
Kobaldine,  67. 
Kobaltbefichlng.  417. 
Kobaltbl lithe,  416. 
Kobalt-^Unz,  57. 
Kobaltkies.  67. 
Kobaltsulfuret.  41. 
Kobaltvitriol,  885. 
Kobellite,  K2. 
KochsaU,  90. 
Kohle.  26. 

Kohlensaurer  Kalk,  485. 
Kokkolit,  158. 
Kollvrite,  888. 
Kolo'phonit,  190. 
Konichaleit.  421. 
Konijfine,  391. 
Konleinito,    172. 
Konlite,  472. 
Korit«,  166. 
KottigiUs  418. 
Korund,  111. 
Koupholite,  314. 
Krablite,  248. 
Kraurite,  427. 
Kreittonite,  103. 
Krttmcrsite,  90. 
Kreu7Jitein,  823. 
Krisoberil,  122. 
Krisolitb.  IH4. 
Krisuviirite,  391. 
Krokidolite,  279. 
Krokoit,  359. 
Kry«lit«»,  <.t7. 
Kiihnito.4(»4. 
KupaphriU',  426. 
Kupfer,  (ifdiegen.  17. 
Ktipferantimonglanz,  78. 
Kiipferbleiglanz,  41. 
Kupferbloi«nath,  890. 
Kupferblende,  84. 
KiipftrblMtlie.  101,  122. 
KiippfenlifiMpore,  425. 
Kupforfahlcrz,  82. 
KiipferglanZfKupferglaA,  46, 
Kiipferglimm«*r,  428. 
Kupfergnin,  309. 
Kupferiudig,  65. 


Rupfcrkies,  68. 
Kupferlasur,  459. 
Kupfermangancrz,  186. 
Kupfernickel,  52. 
jKupfeq)€chorz,  810. 
Kupferphyllit,  428. 
KupferHammterz,  892. 
Kupfenchaum,  426. 
Kupfereehw&rze,  109,  187. 
Kupfer-smaragd,  809. 
Kupfer-vitriol.  380. 
Kupferwismutherz,  73,  88. 
KupfcrwismuthgUnz,  78. 
Kyanite.  268. 
|Kvmatine,  170. 
•Kypholitc,  282. 
Kyrosite,  60. 

'Labradorite,  287. 
: Labrador  feldspar,  287. 
Labrador  hornblende,  160. 
jLa^onite,  895. 
Lampadite,  186. 
:Lanarkite,  874. 
'Lanoasterite,  456. 
'Lanthanite,  456. 
'Lapis-Iazuli,  229. 
jI^piB-ollaris,  276. 
Il^rderellite,  895. 
Lardite.  262,  276. 
.Lasionite,  423. 
LaAurit44,  459. 
LasurBtein,  229. 
:Latrobite,  284. 
jLaumonitc,  Laiiiuontite,307 
Lava.  510. 

llAvendulan,  417,  507. 
Lazulite,  404. 
Uad,  17. 

Antimonial  sulphuretH, 
72. 

Antimonate,  142. 
'         Argentiferous,  89. 

Arsenate,  401. 

Black,  29. 

(Carbonate,  452. 
I         Chlori«l,  97. 

Chloro-carbonate,  463. 

Chromate,  359,  861. 
I         (-orneou;),  463. 
I         Cuprooas  sii1idiat.e,89<>. 
[         Cupreous  sulphato-car- 
l»onate,  872. 

Ilydro-aluminout,  481. 
'         Moli^'bdate,  849 

Murio-carlwnate,  468. 

Oxvi'hlorid,  127,  128. 

Oxyds,  lo9,  117,  126. 

Phosphate,  400. 

Svlenate,  875. 

Seleniets,  42. 

Sulphate,  870. 


Lead,  Sulphato-carbonate, 
874. 

Sulphato-chlorid.  876. 

Sulphato-tricarbonat«, 
87  L 

Supersulphuretted,  40. 

Sulphuret,  89,  506. 

Tellurid,  44,  65. 

Tungstate,  849. 

Vanadate,  862. 

White,  452. 
Lead  glance,  39. 
I  Lead  ochre,  100. 
{Lead  ore,  Green,  401. 

Red,  859. 
I  White,  452. 

!  Yellow,  849. 

jLead  vitriol,  .S7a 
I  Leadhillite,  871,607. 
'Leberblendc,  46. 
jLeberkies,  60. 
iLedererite,  821. 
jLederite,  268. 
Leedsite,  507. 
I^lite,  245,  248. 
Lehmanite,  359. 
Lehrbachite,  43. 
Lehuntite,  827. 
Lemnian  Earth,  504. 
iLenzinite,  251. 
jI>eonhardite,  8o8. 
Lepidokrokite.  129. 
JLcpidolite,  226,  508. 
'l^pidoinelane,  227. 
Lei>olite,  285. 
|Leptynite,  246. 
'LetUomite,  892. 
Leuchtenbergite,  294. 
Lcucite.  281. 
Leucolite.  v.  l*ycnite. 
Leucocvclite,   v.    Apophyl- 
I  (it«. 

jLeucophane,  182. 
■Leucopyrite,  61, 507. 
I^uzit,  231. 
il^vyne.  821. 
Lheraolite,  160. 
Lil>ethenite,  420. 
Liebenerite,  215. 
Liebif^ito,  461. 
Lievnte,  262. 
Lignite,  26. 
Ligurite,  270. 
Limbelite.  184. 
Lime,  Anhydrous  sulphate, 
869. 

Arsenate.  414. 

Borate,  394. 

Borosilicate,  884. 

Carbonate,  486. 

Fluate,  94. 

Hydrous  carboDate,467 
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Lime,  Subcarbonaie,  507. 

Nitrate,  4S4. 

Oxalate,  464.  46& 

Phosphate,  806. 

Silicate,  155,  166. 

Sulphate,  360,  877. 

TiUnate,  846. 

TungsUte,  847. 
Limestone,  489. 

Hydraolio,  489, 607. 

Magneeian,  44L 
Limonite,  181. 
Linarite,  39a 
Lincolnite,  880. 
Lindackerite,  600. 
Lindsayite,  286. 
Linnieite,  67. 
Linseite,  286. 
Linsenerz,  429. 
Linsenkopfer,  429. 
Liparite,  94. 
Liroconite,  429. 
Litheospore,  866. 
Lithionglimmer,  226,  608. 
Lithomarge,  250. 
Loboit,  197. 
Lo^anite,  293. 
Loungite,  61. 
Lomonit,  307. 
Lonchidite,  6L 
Lopboite,  296. 
LotaliU,  170. 
Loweite,  (Lbveite),  601. 
Loxoclase,  244. 
Lumachelle,  489. 
Lunnite,  425. 
Lupus  metallorum,  33. 
Lydian  stone,  148. 
Lyncurion,  466. 

Maclo,  257. 
Maelurite,  186. 
Magnesia,  Pure,  101. 

Borate,  393. 

Carbonate,  441. 

Fluophosphate,  403. 

Fluosilicate,  188. 

Hydrate,  133. 

Hydro-carbonate,  456. 

Sulphate,  384. 
Magnesia  alum,  382. 
Magnesian  limestone,  441. 

pharmacolite,  4^>4. 
Magn^sie  hydratee,  133. 
Magnesite,  441,  277,  607. 
Magneteisenstein,  105. 
Magnetic  iron  ore,  106. 
Magnetic  pyrites,  60. 
Magnetite,  105. 
Magnetkies,  50. 
Mafachite,  Blue,  469. 

Green,  45a 


Malachite,  Lime,  469.  jMelancrlanz.  86. 

Malacolite,  168.  iMelanite,  192. 

Malacone,  Malakon,  196.  'Melanochroite, 
Maltha,  469.  'Melanolit«,  28« 

Malthacite,  840.  jMelaoterite,  8^ 

Mancinite,  166.  Melaphyre,  163 

Mangan,  Kohlensaurea,  446.  Melinophane,  1 
Mangan-amphibole,  168.  |MeUate  of  alan 
Manganblende,  41.  Mellilite,  2<i6. 

Manganese,  Ozyd  of,    117,  Mellite,  476. 


118,  126. 

Hydrous    oxyds, 
136,  136. 

Arseniuret,  68. 

Black.  186. 

Bog,  186. 

Carbonate,  446,  462. 

Cupreous,  136. 

Earthy,  186. 

Gray,  125.  13a 

Phosphate,    399,    406, 
408.  I 

Red,  446. 

Silicates.  167,  186. 

Sulphate,  601. 

Sulphuret,  41. 
Manganese  spar,  167. 
Mangan^lanz,  41. 
Manganite,  13a 
Mangankiesel,  167. 
Mangankupfererx,  126. 
Mangankupferoxyd,  126. 
Manganocalcite,  462. 
Manganopal,  151. 
Manganschaum,  136. 
Manganspath,  446. 
Manganvitriol,  501. 
Marasmolite,  46. 
.Marble,  439. 

Yerd  antique,  284. 
iMarcasite,  60. 
jMareeline,  118,  167. 
iMarekanite,   v. 
;  248. 

Margarite,  300. 
Margarodite,  228. 
Marialite,  280. 


■Marl,  439. 


Marmatite,  45. 
.Marmolite,  282. 
IxMartinsite,  9a 
I  Marti  te.  102. 
Masca^nine,  379. 
jMasonite,  298. 
Matlockite,  127. 
iMauilite,  287. 
Medjidite.  392. 
I  Meerschaum,  277,  284. 
Meionite,  2(K). 
iMelacouite,  109. 
Melanasphalt,  27. 
iMelanchlor,  428,618. 


Melopsit«,  26a 
180,  Menaccanite,  1 
jMenakers,  268. 
iMendipite,  128 
Mene^hinit^,  6 
'Meneite,  866. 
Menilite,  16L 
Mennige,  126. 
Mercurblende, 
Mercnre  argen 
sulfure.  48 
iodar^,  96^ 
Mercury,  Anti 
Anoalgam, 
Chlorid,  8 
Iodic,  9«. 
Native,  14 
I        Selenid,  5i 
'        Sulphuret, 
[Merkurglanz,  6 
[Meroxene,  226l 
iMesitine  spar, 
Mesitinspath,  A 
'Mesole,  828. 
iMesolin,  822. 
.Mesolite,  328. 
'Mesotyi>e,  827, 
;         epointe«,  i 
iMetaehlorite,  2 
JMetaxite,  283,  : 
,  Meteoric  miner 
jMiascite,  24^ 
Pearlstone,  Miargvrite,  74. 
Mica,  2i:-227, 
I         Oblique,  2: 
Rhombic,  : 
I         HexaiTonal 
I         Lithia,  22€ 
■Mica  slate,  246, 
'Michaelite.  151 
Microlite,  346. 
iMiddletonite,  A 
Mieniite,  441. 
jMiesite,  4<K>. 
Mikroklin.  242. 
•Millerite,  49. 
Miloschiu,  889. 
jMimetene,  401. 
'Mineral  caoutc! 
I         coal,  26. 

resin,  oil,  j 
!         taUow,  47^ 


QIOrEBAL   INDEX. 


527 


Minium,  126. 
Mirahilitv.  380. 
MiiH-nitis  877. 
Mi^piekel,  62,  509. 
Mi«y,  8S8. 
Mi7j:onite,  200. 
Moeha  Stone,  147. 
Modumite,  67. 
Mohsine,  61. 
Mohtfite,  116. 
Molybilanglanz,  66. 
Molybilanochre,  144. 
Molybdansilber,  v.  Tetrady- 

mite.  Anal.,  \ 
Mo1y)>dato  of  lead,  849. 
Molybdutc  of  iron,  144. 
Molybdciie  sulfur^,  66. 
Molyl>denitc,  66. 
Molybdic  ochre,  144, 
Molylnlinc,  144. 
Monazite,  4o2. 
Mouazitoid,  408. 
Mondstein,  «.  Moonstone, 
Monheimite,  v.Kapnite,447. 
Monophan,  330. 
Monradite,  280. 

H»h[  ' 

Mi>liUK:t-iiiU,-,    ^84. 
M^mtmoHLlonite,  840. 
Mooniilotie,  240,  244. 
MoPB*t43rJi,    SI, 
Mofoxitu*  S^fk 
MorT«iiit«,  S23*. 
Mofiftnilnta^  34^. 
Mountain  ^reen,  468. 

cork,  172. 

leather,  172. 
Mi'j11er*8  glaM,  151. 
Mullcrite,  64. 
Mullicite,  415. 
Mundic.  54. 
Murchisonite,  245. 
Muriacite,  869. 
Muriatic  acid,  97. 
Muromontite,  210. 
MuBcovitc,  221,  508. 
Muscovy  glass,  221. 
Miisenito,  v.  Siegenitai 
MuMitti,  )59. 
M  HMO  [1 1 1^^  463^ 
Myelin,  250. 
Mysorin,  458. 

Nacrite,  609. 
NiuleUlAenen,  129. 
N»d«l*«P*,  81 
NiM^yAger^en^  65. 
NaiUfVUiitite,  65. 
NAphtha.  460. 
Nuphtlmdil,  470. 
Nftfwieonite,  242. 
Nasturan,  107. 


Xairo-calclie,  4SII, 
N«troliti%  VII. 
Natron,  405. 

alaun.  U82. 

nal peter,  4M, 
KatroO'»p<>d{imen,  289. 
KauiJiantiite,  43. 
Neeronitfl,  244, 
Needle  ore,  81. 
Nei^dle  spar,  448. 
Need  lea  tone.  327,828. 
Nefelinn,  232. 
NemoUlo,  183- 
INeoetos«,  419. 

'Xt'opkae,  887 
jNeoLokite,  16^. 

Nephrite,  175. 
I         Magercr,  254. 
'Newianskite,  19. 
Xewkirkite.  180,  186. 
Nickel,  Antimonial,  58. 
Arsenate,  418. 


Kotit«>,  166. 
Kiu^ieritc,  400. 
KuttaUil«,  201. 

ObsidiftD,  S4a. 

Oohran,  252, 

Ochre.  Iron,  113,  181. 

Bismuth,  141. 

Chrome,  839. 

Molybdic,  U4. 

Plumbic,  109. 

Tdlurie,  602. 

Tunj^tic,  148. 

Craniv,  46 1. 
O^hfoite,  :U2, 
Octabedrit«,  ISl. 
Odontolite,  ftl3« 
(Er»tedtite,  1»7. 
0^«oite,  296. 

Oil,  Oenesee  ot  Seneea,  469. 
Oisftolte,  12). 
;Oketiite,  306. 
iQligiite  iron,  113. 
l01igi)clA«e,  £39,  606. 
OligoD  apar,  445. 


Arsenical,  52,  66, 58,61.  01  ivcDchAl cit,  420. 

Bi-.muth,  44,  tolivcfierz,  42a 

^      ^        t      1 1 .  L  lOli  venite,  420. 

Copper,  62.  'Olivine,  184. 

Emerald,  461.  Olivinoid,  503. 

Silicate,  889.  lOmphazit,  159. 

Sii]|>biit«.  3B6.  lOnegite,  129. 

SuJphurot,  49.  Onkosin,  504. 


Nick«l  sud  iron,  Snlphnret'Operment,  82. 


Whit*),  RfL 
Nickel  glance,  57. 
green,  418. 
ochre,  418. 
stibine,  59. 
vitriol,  886. 


Onofrite,  52. 
Onyx,  148. 
lOolite,  438. 
iOosite,  216. 
lOpal,  151. 
Opal  allophane,  887. 


of;  42. 
Niek«1«iiiimofi,gl*iiJi.  5t. 

NiekeUnenikffiani,  &8. 
Nickfllarneixikki^a,  56. 
NjekeUhlQth«,  41& 
Nick  el-boa  rnonii,  81. 

I N  it'  k  f  ]  i^y mniie*  366* 
Niek^Ufi^roiu  grmy  ftntimo- 

fiy,  69. 
Nkkelkiw,  52. 
Nick»l043k«r^  418. 
KlekeU(>i«P«glaft]rerx,  59. 
KiekelwismutbgUnt,  44. 
Kigrlfiti,  110. 
Niobite,  3 A3. 
NITRATKS,  438. 
Nitratlne.  433. 
Nitre,  4m 
Nttrnealrite,  484. 
Nontroiiite,  337* 
Noseui,  NosJn,  £iOL 


jOphite,  284. 
Opsimose,  167. 
!0r  natif,  7. 

lOravitT^tte,  p.  OaHoysite. 
Oropif^D^  &i>Z, 
►Orpiment,  81 
lOrthite,  208. 
Orthoelaft«.  34S,  506,  618. 
Ortbofte,  M2. 

Ott«out«.  sm 

Oi£iiiiiil«,  IH. 
O«lre<»co]la,  411. 
Oftm^^ltte,  305. 
Oflmiridinm.  19. 
OttreHte.  287,  509. 
Ottvanjvlte.  191 
Owenite.  29a 
Oxaealcite.  461. 
OXAJ.ATt:S,  464 
03Callt«,  4M. 
03di*f  irit«,  804. 


S2S 

OXTDS. 

Ddcetuc.  117. 

TlZXITKIIC.  1±L 


Hti>«ocb,  lid. 
or  AsAKS] 

Ovxeriw,  Oaokerit,  47 

PSigoaite,  2&± 
Piu«b«ndt«.  1C7. 
PkUeonite.  166. 
FftllAiiiam,  XadTc,  14. 
PlftIlA<iiiim  gold,  9l 
FKiladiozn  oclir«,  14. 
Pknabue,  8:i. 
Pknieoliimbtte,  501. 
Ftfrnlnminite,  5091 
Pkranthine,  i*>l. 
P^nutUbite,  U2. 
PkmAit«.  17± 
Paruite.463. 
Pbrophite.  253. 
Partdchin,  501. 
Partflchite,  50S. 
Patrinit«,  r.  Aikiiiitc^ 
PaoHt,  16«». 
Pearl-miea,  300. 
Pearl  dater,  15L 
Pearl-spar,  441. 
PearUtone,  548. 
Peastone,  43s. 
Pecheiaenerx,  129. 
Pecherz,  107. 
Pechkohle.  26. 
PechopaU  151. 
Pechstein,  248. 
Pechuran,  107. 
Pectolite.  305. 
Peganite,  408. 
Pegmatite.  246. 
Pegmatolite,  242. 
Pektolite.  3n5. 
Pole's  Hair,  248. 
Peliom,  214. 
Pelokonite,  1S6. 
Peneatite,  509. 
Pennine,  295. 
Pennite.  457. 
Pentaklasit,  168. 
Percy  lite,  501. 
Periclase,  101. 
Peridot,  184. 
Periklas,  lol. 
Periklin,  240. 
Perirtterite,  241. 
Perl^li miner,  800. 
Perlit,  248. 
Pcrlatein,  248. 


Paihhe.  242. 

Pero&kite.  345l 

Perovikine,  4i>6k 

Perowskite,  ^45. 

P€taHt€,253. 
OB.  Petroleum,  469. 

Petrwlex,-24S. 

Petmitxe,  25(>. 
1»,  PeUite,  4L 

Pfieifeostein,  252. 
4.       Phaeolite,  319. 

PfiarmaooUte,  414. 

Pliarmakoohalcit.  420. 

Fhannakoeident,  422,  426. 

Phenacite,  Phenakit,  189. 

Pheneite,  221. 

PhiUfraite,  38,  824- 

Pkloeoj^ite,  224. 

PiMsnteite,  S61. 

Phceaikochroite,  361. 

Pholerite,  251. 

Phooolite,  246. 

Phosgenite,  463. 

PHOSPHATES,  896. 

AXHTDBOCB,  896. 

Htdboc^,  411. 
jPhoephooerite,  399. 

Phoephochalcite,  425. 
.Phoephorblei,  »,  Pyromor 
I  phiteu 

jPhoephor-eisensinter,  433. 

Phosphorit.  396. 

Photizit,  167. 

Phthauite.  148. 

Phyllite,  287. 

Phylloretiu,  472. 

Physalite,  259. 

Piauzite,  469. 

Pickeringite,  382. 

Picranalcime,  318. 

Picrolite,  Pikrolit,  2'>2. 

Picropharmacolite,  415. 
,PicrophvH,Pikrophvll,  165, 

28n. 
Picrosmine,  Pikrosmin,  281. 

Picrothonisonite,  326. 

Pictite,  26'=J. 

Piedmont] te,    v.    Mangane- 
'     sian  epidote,  206. 
'Pierre  grasse,  232. 
Pihlite,  295. 
jPimelite,  339. 
Pinguite,  3.S8. 
Pinite.  215. 
Piotine,  282. 
Pipestone,  252. 
Pirenait,  192. 
Pirop.  194. 
Pisolite.  438. 
Pissophane,  390. 
Pistaeite,  206. 
Pistomesite,  443. 


Pitch,  Mineral,  ^ 
Pitchblende,  107 
Pitchstone,  248. 
Pitchy  iron  ore.l 
Piticite,  Pittizit, 
I^ttinerz,  107. 
(Plagionite,  75. 
Plasma,  148. 
Plaster  of  Paria, 
Plata  azul,  511. 
Plata  Tcrde,  93. 
Platinum,  Natir 
Platiniridinm,  i: 
Plattnerite,  117. 
Platyopbthalmo 
Pleouaate,  lt»8. 
Plenroclase,  403. 
Plinian,  62. 
Plomb  antimoni^ 
carbonate,  • 
chloro-carb 
chromat«.  S 
hydro-alnm 
natif,  17. 
oxyd^,  109, 
seleniur^,  4 
8ulfiir6,  39. 
I         See  farther. 
'Plombgomme,  4< 
Plumbago,  29. 
Plumbic  ochre,  1 
Plumbocalcite,  4 
Plum  bo  -esinite, 
Plumbostib,  >1. 
Plumose  ore.  76. 
Plumosit,  76. 
Polianite,  131. 
Pollux,  255. 
Polyadelphite.  \\ 
Polyargite.  236. 
Polyl>a5ite,  ^5- 
Polyorase,  :^57 
,  PolVchroilite,  25 
Polyhalite.  377. 
Polvhydrite.  r.  F 
Polvkfas,  3.'i7. 
PolyHte,  16.>. 
Polymignyte,  i>5i 
Polyspharite.  40 
Polytelite,  82. 
Polyxen,  12. 
Poo'nahlite.  329. 
'Porcelain  spar.  2 
'Porphyry.  246,  5 
.Porpezite,  9, 
jPorricin,  r.  Pvro 
jPortite.  311.  " 
Potash  alum,  3S^ 
I  Potash,  Muriate, 
I         Nitrate,  43a 
.         Sulphate,  .S6 
Potetone.  276. 
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Potter's  clay,  604* 
Pounxa,  3^4. 
Pozzuolana.  610. 
Pra»e,  147. 
Praseolite,  216. 
Prasochrome.  501. 
Predazxite,  467,009. 
PrehDite,  S14. 
Prosopite,  502. 
Protheite,  1»7. 
Protogine,  246,  509. 
Proiutite,  73. 
Prunnerite,  489. 
Prussian  blue,  Native,  415. 
Przibramite,  45,  180. 
Psathyrin,  473. 
Pseudo-albite,  286. 
Pseudo-apatite,  898. 
Pseudomalachit,  425. 
Pseado-nepbeline,  282. 
Pseudo-sommite,  282. 
Pseudotriplite,  407. 
Psilomelane,  135. 
Pumice,  246. 
Purple  copper,  88. 
Puscbkinite,  206. 
Pycnite,  269. 
Pyrallolite,  165. 
Pyrantiinonite,  141. 
Pyrargillite,  215. 
Pyrargyrite,  77. 
Pyrenalt<»,  192. 
Pyrgom,  169. 
Pyrites,  Arsenical,  61,  62. 

Auriferous,  64. 

Capillary.  49. 

Cellular,  60. 

Cockscomb,  60. 

Copper,  68. 

Hepatic,  60. 

Hydrous,  61. 

Iron,  64. 

Magnetic,  60. 

Radiated,  60. 

Spear,  60. 

Tin.  70. 

Variegated,  88. 

White  iron,  60. 
Pyrochlore,  845. 
Pyrolusite,  125. 
Pyromeline,  886. 
Pyruraeride,  246. 
Pyromorphite,  400. 
Pyrope,  194. 
Pyropissite,  470. 
Pyrophyllite,  808. 
Pyrophjrsalite,  269. 
Pyrorthite,  209. 
Pyrosclerite,  291. 
Pyrosiderite,  129. 
Pyrosmalite,  810. 
P}roetibite,  141. 


Pyroxene,  158. 
Pyroxenite,  246. 
Pyrrhite.  846. 
Pyrrhosiderite,  129. 
Pyrrhotine,  60. 

iQuartz.  145. 

Granular,  148. 

nectique,  148. 

resinite,  151. 

Tabular,  148. 
Qaecksilberfahlerz,  82. 
Quecksilberhranderz,  470. 
Quecksilberbomerz,  89. 
Quecksilber  lebererz,  48. 
Quellerz,  131. 
Quicksilver,  Native,  14. 

Antinionite,  142. 

Cblorid,  89. 

Sulphuret,  48. 

lodid,  96. 

Selenid,  52. 
Quinclte,  281. 

Rabenglimmer,  v.  Lepido- 

melane. 
Radelerz,  80. 
Radiated  pyrites,  60. 
Radiolite.  327. 
Rammclsbergite,  56,  61. 
Randanite,  162. 
Raphanosmite,  42. 
Rapbilite,  172. 
Raseneisenstein,  181. 
Ratoffkit,  94. 
Rauhkalk,  442. 
Rauschgelb,  81,  82. 
Rautenspatb,  441. 
Razoumoffskin,  340. 
Realgar,  81. 
jRed  antimony,  141. 

chalk,  118. 

copper  ore,  101,  122. 

hematite,  118. 

iron  ore,  118. 

iron  vitriol,  887. 

lead  ore,  869. 

manganese,  446. 

ochre,  118. 

silver  ore,  77,  78. 

vitriol,  885. 

zinc  ore,  110. 
Reddle.  118. 
Redruthite,  46. 
Reminp^nite,  461. 
Remolinite.  188. 
Rensselaerite,  166. 
Resigallum,  81,  82. 
Resin,  Mineral,  467,  etc. 

Highgate,  467. 
iRetinasphalt.  467. 
iRetioAUU,  288. 
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Retinite,  467. 

Retzite,  v.  i£delfonit«,  808. 
Reussin,  876. 
Rhffitizit,  263. 
Rhodalose,  385. 
Rhodium  gold,  9. 
Rhodizit,  898. 
Rhodochrome,  291. 
Rhodochrosite,  44((. 
Rhodonite,  167. 
Rhodophyllite,  291. 
Rhombenglimmer,  225. 
[Rhomb-spar,  441. 
Rhyacolite,  246. 
Riemannite,  886. 
Riolite,  602. 
Ripidolite,  296,  294 
Risi^allo,  31. 
Rittingerite,  87. 
Rock-cork.  172. 

crystal,  146. 

milk,  438. 

salt,  90. 
i         soap.  262. 
Rochlandite,  v.  Serpentine. 
Romanzovit,  191. 
Romeine,  410. 
Roofing  slate,  509. 
Rose  quartz,  145. 
Roselite,  417. 
Rosellan,  Rosite,  286. 
Rothbleierz,  869. 
Rotheisenerz,  118. 
Rother  vitriol,  887. 
Rothgiiltigerz,  77,  78. 
Rothkunfererz,  101,  122. 
Rothnickelkies,  62. 
Rothoffit,  190. 
Rothspiessfflanzerz.  141. 
Rothspiesglaserz,  141. 
Rothzinkerz,  lia 
Rubellan.  226. 
Rubellite,  270. 
Rubicelle,  103. 
Rubin,  111. 
Rubinglimmer,  129. 
Ruby,  Spinel,  Balaa,Almftn- 
dine,  108. 

Oriental.  111. 
Ruby-blende,  77. 
Ruby  silver,  77,  78. 
Ruby  sulphur,  81. 
Rutberfordite,  868. 
Rutile.  120. 
Ryacolite,  246. 

Saccharite,  286. 
Safflorite,611. 
Sagenite,  12a 
Sahlite.  169. 
Sal  ammoniac,  92. 
gemma»90. 


saa 


SefL-v^^czLC^  JLL 


dldlVfHttilUIulXIIlII 

Sen.Tr-rtiHn  iKtai^  4^ 
SefLwawitfS.  Ill, 

LSI. 


31^ 

3— (Kiiim.  aJL 
gwfUHnmaitn   I JiL 

Smaphm'ftiOi,    lu 

SeiiMtiCiiif.  i-vi. 

Sea<«u»ar«.  143. 
Stfa»***r»frtc«»,  471. 

SchilIer-4C*r.  I*>.  I'JJ. 

Sehoiinnil.  111. 
Schii*i.L?m«,  SI'S. 

S«h6ri,  r:  \ 

SehorUrtur^r  beril.  i5A 
Sehorlit*,  15». 
SchoriomiU,  342. 
S«hreib<nit«,  5S,  511. 
Sehnft«rz,  Sehrift-tellxir, 
Schrott«rit*,  337. 
SchaUit,  »5. 
Schritzit,  r.  Olestiiie. 
SchvarzbraansUtn,  135. 
S*sh»»rz«rz,41.  82. 
S^rhwarzgiltigen,  82. 
SchwAnmAngmnen,  1^5. 


.2S± 
1(14.  311. 
Sniliifitt.  31L 
SiumoAML  4sl 
Sauiabuikap&r.  42. 
,*:i 

SB«itkap6cr.  43. 
SunnksptiffbiA.  43. 
Si(iiBik:z^&nilb«r.  4Sl 

^  -• .TbOHIA.  41. 


SilberCililcn;  8 
Sftiber^lA&z,  S7 
Bi«fr»ttBi«f 
SQberhomenu 
Stlber-knplergl 
Silb«rpk  T  UiBg] 

gtlb«rwiwnnth( 
SlWz.  145. 
SflJCATES^ 
134, 

1.  Edcuoi 
IM. 

2.  Aroxx 
3w  £n.Txia 

181. 
4.  GABzm 

3.  MkaSi 
6.  Fblmt. 

T.  AyiiAix 

SILICATES,  I 


2^± 


S*Ltfap«lIjfcii-i*.  14. 
S*I«i.;-teck5;lr«»rci«,  43. 

SfL-jiidilb^r.  43. 
Stvffn!«lrair.  24. 

S»a<c;&  Oil,  4^i. 
SfpioL:^.  iTT. 
Ssr^iAa.  :J3^- 

S»nioIit*,  f.  Nuia  sp«r. 
S<rp«»a:iirt;.  i>2,  511. 
of  Aker.  2*i. 

Seyb^rtit*,  2*T. 
Sh<pAr»i:t«»,  53. 
Sihwrit*,  f.  Rulxllite. 
Sid<rite,  UT.  422,  444. 
Std«rocn«Une.  ••4N 
64.  Siderc^3chisoLit«.  299. 
Siderow.  444. 
Sideroohaleit,  428. 
Siderotantai,  351. 
Siegelerde.  5<H. 
Siegenite,  67. 
Sieoite,  246. 
'Silber-and-Aiitimoii«  79. 


I.  Tax4:  Si 

i:9L 
S.  CkLom 

2S9. 
L  Ftmarw 

Tiosr.  30{ 

1.    PfeCTOLX 

3.  CAI.AMI3 

311. 

4.  ZKox^rrx 
3.   Dathou 

3;^ 

Sili«  gr*L*tia^T: 
Silicined  wo^i 

Siiioite.  2o7. 
SilliazAniw.  2*3 
Silraaite,  ^4. 
SuT*r,  Atttimoi 

AntimoniA] 
7T.  7**.  -?- 

Arwcicad. 

BUok.  *^ 
Brittl*  *xi:i 
Bromic.  t?3> 
CATboaaie, 
Chlori.i,  9: 
Cnpi>?oii»  « 
F!«xibi*  « 
Grmv  Fr«i 
Horn,  92. 
Iodiv.\  95.  5 
lodo-brtjin: 
,  MariAt^,  9: 
Xatire,  13 
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Silver.  Red.  or  Ruby,  77, 78. 

Selenic,  43. 

Sulpharet,  87. 

Sulpharet  of  Copper 
and.  48. 

Telluric.  44. 

Vitreoui,  87. 
Silver  glance.  87.88. 
Silver  ore.  Brittle.  88. 

Flexible.  71. 

Red.  or  Ruby.  77,  78. 
Sinopite.  603. 
Sinter.  Siliceous.  148.  151. 
Sitroondiiie,  298. 
SiMerskite.  19. 
Skapolith.  201. 
Skolecite.  828. 
Skolopeite.  231. 
Skorodit,  419.  611. 
Skutterudite.  67. 
Slate-spar.  439. 
Sloan  ite.  829. 
Smaltine.  66.  611. 
Smaragd,  178. 
Smaragdite.  170. 
Smaragdo-chalcit,  809. 
Smectite.  261.  340. 
Smelite,  250. 
Smir^el,  111. 
Smithsonite,  447. 
Soapetone.  275.  282. 
Soda,  Borate  of.  894. 

Carbonate  of.  464. 

Muriate  of.  90. 

Nitrate  of.  438. 

Sulphate.  366.  886. 
Soda  alum,  882. 
Soda  copperas.  889. 
Soda  spooumene.  289. 
Sodalito,  229. 
Soimonite,  r.  Corundum. 
Solfatarite.  882. 
Somcrvillite.  206. 
Sommite.  232. 
Sonnenstein,  v.  Sunttone. 
Soude,  V.  Soda. 
Sordawalite.  177. 
Soufre,  22. 
Spadaitc,  278. 
Spaniolite.  83. 
Spargelstein.  896. 
Spiirkies,  60. 

Sparry  or  Spathic  iron,  444, 
Spartalite.  110. 
Spatheisenstein.  444. 
Spear  Pyritei,  6a 
Speckstein,  276. 
Specular  Iron.  118. 
Speerkies,  60. 
Speflsartine.  192. 
Speiskobalt,  weiaaer.  56. 
Spherosiderite,  444. 


jSpherostilbite,  382. 
Spherulite.  248. 
Sphalerite.  45. 
Sphene,  268. 
Sphenomatite.  60S. 
Sphragide.  504. 
Spiei^tglanz.  Oediegen.  21. 
Spiesaglanzocher,  148. 
•Spiesglanzweiss.  140. 
jSpieasfflanzbleierz,  80. 
jSpiesglas.  21. 
Spiesfflaa-tilber.  86. 
Spinel.  108. 
jSpinel  ruby.  108. 
jSpinellane.  280. 
iSpinclle  zincif^re.  108. 
jSpinthere.  268. 
Spodumene.  169. 

Soda.  239. 
Spreuttein.  827. 
Sprodglanzerz.  86. 
iSprodglaserz.  86. 
jSprudelttein.  449. 
Stahlkobalt.  68. 
SUhlttein.  444. 
SUlactite.  489. 
iStalagmite.  489. 
iStangenkohle.  26. 
Stangentpath.  866. 
Stangenstein.  259. 
Stannine.  70. 
Stannite,  512. 
Stanzait,  257. 
Staurolite.  261.  828. 
iStaurotide.  261. 
Steatite.  276.  282. 
jSteinheilite.  214. 
jSteinmannite.  41.  40. 

iteinmark,  260. 
ISteinol.  469. 

teinsalz.  90. 

itellite.  806. 

itephanite.  86.  128. 
IStercorite.  418. 
Stern bergite,  71. 
|Stibiconi»e.  142. 
Stibine.  88. 
Stibium.  83. 
Stiblite.  Stibilite.  142. 
Stibnitc.  38. 
Stilbite.  882. 

Stilbit  anamorphique,  880. 
I         Blftttriger.  880. 
iStillolite.  V.  Opal 
Stilpnomelane.  287. 
Stilpnotiderite.  129.     • 
jStinkBtone.  489. 
iStolpenite.  508. 
iStolzit.  848. 
'Strahlenkupfer.  428, 
jStrahlerz.  42a 
Strahlkiei,  60« 


iStrahlttein.  170. 
IStrahlzeolith,  882. 
jStrakonitzite,  502. 
Stratopeite.  169. 
jStroganowite.  208. 
Stromeyerite,  48. 
Stromnite.  v.  BaryttroniiAn- 

ite.  461. 
Strontia,  Carbonate,  460. 

Sulphate.  86a 
Strontianite.  460. 
Strontianocalcite,  489. 
Struvite.  41  a 
Stylobite.  26a 
Stypticite.  888. 
Succinite.  191.  466. 
SULPHATES.  864. 

Anhydrous,  864. 

Hydrous.  876. 
Sulphur.  Native,  22. 

Selenie.  24. 
SULPHURET9.  80-8a 
Sulphuric  acid.  14a 
Sulphurous  acid,  14a 
Sumpferz.  181. 
Sunstone.  289.  244. 
:Susannite,  378. 
Swaga.  894. 
ISwinestone.  489. 
Syenite.  246. 
Syepoorite.  41. 
Sylvan,  Oediegen.  20. 
Sylvanite.  64. 
Sylvine.  90. 
Symplesite.  418. 

Tabergite.  291. 
Tabular  spar.  166. 
Tachylite.  177. 
Tachyaphaltite.  197. 
Tafelspath.  166. 
Taffilite.  42a 
Talc.  276. 
Talc-apatite.  898. 
Tale  phosphors&urer,  40a 
Talc  zographique.  29a 
Taloite.  509. 
Talkerde.  v.  Magnesia. 
Talkerdealaun.  88a 
Talkspath.  441. 
Talkhydrat.  18a 
Talksteinmark.  260. 
Tallow.  Mineral,  47a 
Tamarite,  428. 
TANTALATE8.  844. 
Tankite.  v.  Chiastolit«. 
Tannenite.  78.  6ia 
Tan  tale  ozyde  yttrif&rs,  869 
Tantalite.  861. 
TamowiUite.  448. 
Tautolite.  18a 
Tectisite,  88a 
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Volknerile,  184. 
▼otlloHhfte,  S6S* 
'?><]il<!:anic  gliiAAt  'i48. 

Voltaite,  :{83. 
Voltzite,  Voltziae,  127. 
VoraniiU,  404. 
¥oigtt«,  :as. 
Tmlpinite,  369. 

Wacke,  247. 
Wad.  136. 
Waffuerite,  403. 
WaTchowite.  469. 
Walnistedtite,  v.  Breunner 

ite. 
Warwick! t«,  395. 
Within^oaite,  116. 

WaMer^l  I  turner,  228. 
WiL«Aerkie$^  61. 
Water,  110. 
Wavellite.  423. 
Wchsterite,  389. 
Wehrlite.  26;l 
Wfliehbr&uiiiUiti,  125. 
Weichtisenkiei,  v.  Wasaer- 

kies. 
Weichinangan,  126. 
W  is.^hl.Men,  452. 

WdsaiiiTi,  t'.  SL'olecitet 
Weh^iirit.\  2^1,  618. 

WeiMkupfererz,  86,  60. 
Weittsnickelkies,  66,  61. 
Wpin^i^Hpieigliinz^jri,  140. 

WciKBtellur,  64. 
\\>rnerite,  2ol. 
Wheel-ore,  80. 
Whewellite,  464. 
White  antimony,  140. 
arsenic.  139. 

iron  pyritet,  60. 

lead  ore,  462. 

tellurium,  (V4. 

vitriol.  884. 
Wichtino,  Wichtitite,  177. 
Wiescnerz,  t».  Bog  iron  ore, 

131. 
Wilhelmitc,  189. 
Willemite,  1S9. 
Williamsite,  284. 
Wilson itc,  602. 
Wiluite,  191,  197. 
Wiserite,  447 
Wismuth,  Qcdiegen,  2a 


Wismutbblekrx,  16. 
WJ«mtitbglai]x,  38. 
Wismuihr>dife,  141. 


Wiimuthoiyd 
'WiimiUhftilWr,  Ifl. 
Wi«m«tbepath»  462. 
iWithiimite,  2t>6. 
iWitbeHt«.  +49. 
'Wittichito,  88. 
Wittingite,  169. 
WoJankies.  r.  Oendorffite. 
WcBFthitc,  265. 
W{&hl«fite,  348,  613. 
jWolchite.  8^2. 
WolchoEi«koiU,  889,  618. 
WolfriiDj.  351. 
Wolframin«,  148. 
Wo1fromblei«]fz,  848. 
|Wo]framoehre,  148. 
Wolfsbergite,  73. 
Wollastonit^^  166. 
Wood,  {>«trilied,  148. 
.Wno.l  .vr^fl!      fs± 
Wiirfelerz,  422. 
,Wulfenite,  849. 
-Wundererde,  v.  Tentolit«. 

XftiUhit,',  197. 
Xftntbocotie,  g-T. 
XonthopiivUite,  297. 
Xantlmrtliit,  20t»  , 

Xanthoiideritb',  188. 
X«»olit«;  26tk 
Xenotime,  401. 
KfiiU,  XjloUle,  386. 
XjloGhlor«,  806, 
Xylokrjptit,»,  Scbeererit*  f 

Yanolite,  21^. 
Yellow  eop|>eriui,  887. 

copper  ore,  68. 

lead  ore,  849. 

t«Uuriutii,  64. 
Yen  lie,  261 
Ytterbit*,  211. 
Ytt«r**rd*,  Photph.  401. 
YtUrvpnth.  401. 
Turn,  Phorpbate  401. 

Tanlalate,  899. 

SiticAle,  2fiG, 
Ytlroceribe*  9fi» 
Yttrocol ambits,  369. 
Yttroilmenite,  855. 
Ytrro-tAwiaiUe,  869. 
Vllro-UtaEiiU,  841. 

ZaK  894. 
^ngODtte,  822. 
Z«««it«,  ft.  UpaL 
S^ilanit,  108. 


iZellkiea,  60. 

IZeoliU.  Feather.  827,  828. 
Foliated,  880,  882. 


Wiimuthoiyd,  K0bns.,462.'         Efflorescing,  807, 


Needle,  827,828. 
>        Pyramidal,  804. 
Zeuxite,  270. 
Zianite,  v.  Kyanite. 
Ziegelerz,  101. 
Zigueline,  101. 
Zinc, 

Arcenate,  416. 

O«rbonate,  447,  460. 

hydrate  cupnf«ire»  426. 

I od id  and  liromid,  97. 

oxidi%  11(>. 

oxidtt  filieif^rc,  189. 

Oxysulpburit,  127. 

Pbospljato,  409, 

Red  oMyd,  110. 

Silicate,  166,  189. 

SilicioQt  ozyd.  189,818. 

sulfate,  884. 

sulfur^,  46. 

Buiphat^.  884. 

Bulphuret,  46. 
Zino  blendep  46. 
Ziti«  bloom,  460,  618. 
ZincfafaWz,  S6. 
Zinc  TitrioL,  384. 
Zinc  ore,  Red,  110. 
Zineite,  UO. 
Zineoaise,  460. 
Zinkarseniat,  418. 
ZiokblQltie,  46a 
Zinkenite,  74. 
Zinkfflas^  SIS. 
Zinkkie^eterz,  818. 
ZiDkoivd.  110. 
Ziokphylllt,  409. 
Ziokspatb.  447. 
ZinkvitHoL  S84 
Zina,  19. 
Ziikiierx,  Ita^ 
Zinnkiea,  70, 
Zintiober,  48. 
ZiDDctein.  118. 
Zttitiwj]d]|«,  227. 
Zippdte,  461. 
Zircon,  196, 
Zirt^on]t«,  191k. 
Zoisite.  St t.  206. 
Zolettcici,  868. 
Ilootintalt,  9.  Nitratine. 
Zorgite,  42. 
Zuddererx,  76. 
Zarltte.  205. 
Zwieaelite^  899. 
Zygadiia,  864. 


ERRATA  AND  ADDENDA. 


VOL.  L   p.  *It  add  after  I.  I,  '*Nnml>er  I»  Wing  the  first  part,  af  1 

of  Prot  C,  U.  Sbepurd'a  Trent  iae  on  Ml  aerology  (1853 

p»  lb,  4th  I.  fr.  top.  for  ma  tan  ^ZVh  read  mo^daa  4^Vi. 

p.  BT,  17th  1,  fr.  top,  for  a  i  b=Aia  ^  ;  aiD  r,  r^adM  :  6— «n  *  : 

p.  92,  8th  I,  fr.  top,  for  MonocHnic  SifHan^  r«ad  Manometric  3^ 

VOL.  II  p.  32»  in  f.  270A,  for  the  lower  U  (to  right),  read  ii,  and  forj 
read  IL 
p,  44,  under  Grunauite,  add,  Streak  dark  gray. 
p.  8<>,  4tb  1.  fr,  top,  for  Aotimoiiitf  read  Antimoine. 
p.  100»  3d  1.  fr.  top,  d*le  Chalcotricoitx. 
p.  U0»  ia  f.  334,  U  should  be  11 
p.   IfiS,   Otb    L  fr.   bottom,  for  Colvubatea^  Niobatks, 

OOLUU  BATES, 

p.  156,  I'ith  1.  fr.  bottom,  for  2i  read  2L 

p.  1S3,  ntb  L  fr.  top,  m  part  of  edition,  for  1  :  ,  reftd  1 :  ^| 

p.  242,  2Sd  L  fr.  top,  for  Sunadio,  read  Sanidin. 

p.  261,  in  f.  461,  for  Jt,  read  ii 

p.  SO^,  3d  I  fr.  bottom,  for  18,  read  113. 

p.  316,  under  Savite.  ft  :  9  :  26 ;  2,  should  be  9  :  9  :  26  :  6  ; 

2,  ebonld  be  9  :  9  t  25  :  3. 
p.  882,  17tb  i  fr.  bottom,  dele  all  of  paragraph  after  '*aiUca>'* 
p.  S43,  To  descripttou  of  Moeandrite,  add,  Oectira  with  Albtl4 

fluor  At  Brevig, 
p.  345,  To  Fyrochlore,  add,  Streak  light-brown  to  yellow. 
p.  851 »  at  top,  for  Columbate,  read  Taatalate.  ~ 

p.  418,  22d  I  fr.  top,  for  i%  read  fl 
p.  419,  I2th  L  fr.  txjp,  for  i2,  read  i^, 
p.  44B,  15th  1  fr.  top,  for  EiseDbluth,  r«ad  EiaeablQthe. 
p.  450,  12tb  1.  fr.  bottom,  for  i  read  f. 
p.  452,  to  deneription  of  Mauganocalcite,  add^  From  I 


i     : 


